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PRIORITY
CLAIM AND
RELATED
APPLICATIONS
Benefit ef
priority is
claimed to
US
provisional
application
Serial No.
601965,977,
5 filed
August 22,
2007, to
Hongcshong
Su, Philip'.
Cocaina,
Joint P.
McDonald and
Laura M.
McIntosh,
entitled
"METHODS OF
SELECTING
AND
PRODUCING
MODIFIED
TOXINS, GOND
TGATES
CONTAIN'. NG
MODIFIED
TOXINS, AND
USES
THEREOF,"
and to HS
provisional
application
Serial No.
601878,166,
filed
December 29,
2006, to
Hangesheng
Su, Philip I
Goggins,
John R.
McDonald and
Laura 10
M.McIntosh,
entitled
"METHODS OF
SEIECTING
AND
PRODUCING
MODIFIED
TOXINS,
CONJUGATES
CONTAINING
MODIFIED
TOXINS, AND
USES
THEREOF."
This
application
also is
relahrd to
U.S.
application
Serial Na.
09/360,242,
tiled July
22, 1999,
now U.S.
Foram No.
7,157,418,
entitled
"METHODS AND
15 COMPOSI
HUNS FOR
TREATING
SECONDARY
TISSUE
DAMAGE AND
OTHER
INFLAMMATORY
CONDITIONS
AND
DISORDERS,"
which claims
the benefit
of priority
under 35
H.S.C. 9120
as a
continuation
-in-part of
Internationa
l PUT
application
No.
PCT/CA99/006
59, filed
July 21,
1999, by
Osprey
Phamiacenlic
als Limited,
McDONALD,
john R. and
GOGGINS,
Philip I.
entitled
"METHODS AND
20
COMPOSITIONS
FOR TREATING
SECONDARY
TISSUE
DAMAGE AND
OTHER
INFLAMMATORY
CONDI] TONS
AND
DISORDERS,"
and claims
the benefit
of priority
under 35
U.S.C. 11910
to U.S.
provisional
application
Serial No.
60/155,186,
Bled on July
22, 1998, to
John R.
McDonald and
Philip 7.
Goggins,
monied
"METHODS AND
COMPOSITIONS
FOR TREATING
SECONDARY
TISSUE
DAMAGE."
25lIns
application
also is
related to
U.S.
application
Serial No.
091453,851,
no. H.S.
Patent Nu.
7,166,702,
fled
December 02,
1999 , to
lobs R.
McDonald and
Philip I
Gaggins,
entitled
"CYTOTOX1C
CONJUGATES
COMPRISING A
CHEMORDIF
RECEPTOR
TARGETING
AGENT,"
which is o
divisional
or ES.
application
Scrial No.
09/360,242,
now H.S.
Palma No.
7,157,418.
This
application
also is
related
tolls.  2
application
Serial No.
09/792,793,
now ITS.
PMent No.
7,192,736,
filed
Felamary 22,
2001,
entitled
"NUCLEIC
ACID
MOLECULES
ENCODING
CYTOTOXIC
CONJUGATES
THAT CONTAIN
A CHEMOKINE
RECEPTOR
TARGETING
AGENT,"
which is a
divisional
of U.S.
application
Serial No.
09/360,242
and US.
5application
Serial No.
09/453,151.
This
application
also is
related to
US.
application
Serial No.
10/375,209,
now
tibandoned,
filed
February 24,
2003,
entitled
"METHODS ATM
COMPOSITIONS
FOR TREATING
SECONDARY
TISSUE
DAMAGE ANT)
OTHER
INFLAMMATORY
CONDITIONS
AND
DISORDERS,"
which is a
confirmation
of /AS,
application
Serial 10No
09/792,793,
U.S.
application
Serial No.
09/453,151,
and U.S.
application
Serial No. 



09/360,242.
This
application
also is
related Is
U.S.
application
SePal No.
11/361,977,
filed
February 24,
2006,
entitled
"METHODS AND
composmons
FOR TREATING
SECONDARY
TISSUE
DAMAGE ANT/
OTHER
INFLAMMATORY
CONDITIONS
IS AND
DISORDERS,"
which is a
continuation
of U.S.
application
Serial No.
:0/375,209,
U.S.
application
Serial No.
09/792,793,
U.S.
application
Serial. No.
09/463,651,
and U.S.
application
Serial No.
09/360,242.
Where
pnimitted dm
subject
loamy of
each cif the
above noted
applications
and patents
is
incorporated
by reliasnee
in its
entirety. 20
FIELD OF
TILE
INVENTION
Provided are
methods for
selecting
Inc and
identifying
modified
toxins that
have reduced
toxicity.
Also
provided arc
modified
toxins that
have reduced
toxicity,
and
conjugates
containing
such
modified
toxin.
Methods for
producing
such
modified
toxins, or
conaigatcs
thereof, are
provided.
The
conjugates
are used in
methods for
treating
25diseasm
assouiatesi
with
proliferatio
nynigration,
and
physiologica
l activity
of eel's
involved in
inflammatory
responses.
BACKGROUND
Inflammatory
responses
are mediated
by immune
defense
cells and
associated
tissue
residential
cells that
accumulate
at the site
of tissue
injury or
trauma to
rid the body
WO
200310802/1
3 of
unwanted
exogenous
agents
(e.g.,
microbes)
and
endogenous
agents
(e.g.,
cancer cell
clones); to
clean up
cellular
debris, and
to
participate
in tissue
mid wound
healing.
Unfortunatel
y, the
molecular
mechanisms
involved in
these
reparatory
(inflammator
y) processes
due to, for
example, the
inappropriat
e activation
of
leukocytes
can initiate
5secondary
tissue
damage,
which, in
turn,
contributes
to the
pathogenesis
and
persistent
pathology of
several
inflammatory
and
iurnunumodul
atory
diseases. 



The
molecular
mechanisms
and the
cellulerred
chemical
mediators
involved in
seconetwy
tissue
damage, are
similar, if
not
identical,
in most
inflammatory
diseases of
man. Hence,
various
therapeutics
have been
developed to
treat such
inflammatory
Bad
10inununomod
ulatory
diseases by
targeting
these
molecular
mechanisms
and/or other
common
mediators.
For example,
therapeutics
have been
developed
that target
specific
single
biochemical
events that
wear at the
cellular
level (e.g.,
cytoloxie
actions of
excitatory
anaino acids
or reactive
oxygen
species)
involved
with the
pathophysiol
ogical
process of
such
inflammatory
and
immunomodula
tory
diseases.
Included
among such
15
therapeutics
are steroids
such ns, but
not limited
to,
methylpredni
solone and
its
synthetic 21
aminosteroid
(lazaroid)
deOvativc
(e.g
trisilazad),
Which act as
oxygen free
radical
scavengers.
Beneficial
side effects
of steroids
are hindered
by
debilitating
side
effects, so
that Tong
teml sternal
Loothent is
not a viable
clinical
option
Therapeutics
also have
been
developed to
treat
inflammatory
diseases by
targeting
20specific
Mils:amatory
mediators
(i.e.
cytokines,
growth
factors, or
their
receptors)
induced
anclior
involved in
the
pathophysiol
ogical
process.
Included
among sueta
therapeutics
are
Remicado(r)
(intliximab,
a
neutralizing
antibody Is
tumor
necrosis
factor
(TNIB-cry,
Enbrel (r)
(thine-coot,
a soluble
TNIlci
receptor),
and
nentralizing
antibodies
to various
growth
factors
including
basic
fibroblast
and vascular
endothelial
growth
factors
25(McDonald
eta?. (2001)
/Drugs,
4:427-442).
While being
specific,
such
therapeutics
all focus on
a single
component
involved in
the
pathology of
the disease.
Sienna, such
therapeutics
typically
only provide
partial or
temporary
benefits,
date to the
compensatory
nature nf
the
inilanunator
y response
and the
existence of
ether
inflammatory
eytoldnes
and growth
factors that
are tell to
participate
in the
pathological
process.  4
Therapeutics
that provide
a more
comprehensiv
e approach
to treat
indammatory
disease and
other
conditions
having en
immunomodula
tory
component by
targeting
the cellular
mediators
tithe
disease have
born
develops).
Included
among such
cell-
targeted
damper/tics
are those
that contain
a toxin
moiety and
that are
able to gain
entry 5 into
one or mina
mils by
various
mechanisms
resulting is
elimination
of the
Exemplary of
such
molecules am
soy sot
forth in
ITS.
application
Serial bros.
091360242,
09/153,85 1,
and
091792793,
now ITS.
Patent Nos.
7,166,702,
7,157,418
and
7,192,736.
Such
conjugates
can bc
dcsigsed to
specifically
and
predictably
target cell
types
associated
with disease
pathology,
and hence
are nseful
for disease
treatment
111 Fusion
protein
oonjugatas
art produced
in host
cells. The
toxin moiety
in the
conjugates,.
however,
limits
efficient
production
of these
molecules.
While such
molecules
are known
and
mailable, a
need exists
to
efficiently
produce
large
quantitim
for
widespread
disseminatio
n and
use.thereof.
Accordingly,
among the
objects
herein, lets
an object to
provide
us:Mods for
more
efficient
producfrou
of toxins
and
conjugatesic
ontaining
the
15toxins. 



SUMMARY
In sac
aspect,
there is
provided a
modified
Singe toxin
polypeptide,
or active
fragment
thereoti
comprising
one or two
mnino acid
inodificalio
ns i's a
Shiga toxin,
20allelic or
species
variant
thereof,
catalyticall
y active
fragment
thereof, on
active
fragment
thereof
wherein: the
allliDO raid
modification
s two
rcplarmacuts
of one or
both of
amino acid
rmidnes at
positions
correspondin
g to
positions 38
sad/or 219
with
reference to
amino acid
positions in
Shins Toxin
Al sa Omit
(SA1); and
SA1
comprises
the sequence
of amino
acids set
forth in SEQ
ID 140:22
25In another
aspect there
is providml
the
conjugate
comprismg: a
targeted ag
cal that is
a inodified
Snips toxin,
or active
fragment
thereof, as
defined
above; and a
tingeing
apart, or a
portion
tlincof
wherein floc
cogngate
binds to a
coil sarfacc
receptor,
resulting in
internalisat
ion of the
targeted
agent in
cells
bearing the
receptor.
da
In yet
another
aspect.
there Is m
aided a
conjugate,
compasing a
ehemokine
selected
from anions
1-309, MCP
1, MIP la MO
RANTES,
MCP-3, MCP
2. IL 8,
MI6. IF-ill.
I-TAG, SDIEI
a.
SDP-113,13CA
-1. an
Eotaxin,
MCP-4,
MCP-5, C10,
I ht'a ad
M1P-152 in a
fragment
Rebut.
linked
duped), or
ma a huhu-
Its a
modified
Sham toxin
or SA1
subunit
thereof, or
active
fragment
thereof, as
defined
above,
in yet
another
aspect,
there is
provided a
nucleic acid
molecule,
trimprising
as 60CILIOMW
of
nucleotides
that
encitrou a
conjugate as
defined
above.
In yet
another
aspect, dew
is provided
a plasmd,
comprising
Ms
rsaaclrsie
arid
molecule as
defined
above. layer
another,
them is
provided a
hot40E1P115m
plasmiat as
delineel
above,
In yet
another
aspect,
these is
grovalwl a
pharmaceutic
al
tIOUIpUSiliO
n comprising
a
therapeutica
lly
effective
concentrafio
n or aanount
of a
conjugate as
defined
above in a
phannaceufic
ally
acceptable
vehicle.
In yet
another
aspect there
is provided
a
pharmaceutic
al
composition
for
targeting a
Shiga toxin
to a cell,
wherein: the
composition
contains a
minuses. ns
defined
abuse is a
pharreaccuti
cally
acceptable
vehicle
In yea
another
aspect.
there is
provided eh
nuaeeofacota
jngane for
formulation
of a
medicament
for
targeting a
Sings toxin
to a .11,
whamin: the
conjugate
contains a
modified
toxin as
defined
above, and a
cell surface
receptor
targeting
agent to a
cell that
expresses
the targeted
elf surface
receptor, or
the
eonjugate is
a senjugate
as defined
above.
In yet
another
aspect, them
is provided
a
composition
as defined
above fur
use as
treatment of
an immune or
inflammatory
disease or
disorder.
In yet
another
aspect,
there is
provided the
ate of die
composition
as defined
above fur
formulation
of a
medicament
for
treatment of
an immune or
inflammatory
disease or
disorder.
Peis
presided tbe
use of a
coldagate as
defined
above 



41,
fonnulating
a medicament
for
inhibiting a
disease or
disonlor,
whet-xis'
the
disesococ
disorder is
an immune or
inflammatory
condition
associated
with
inflammatory
responses
andttor
seondary
tissue
damage
associated
with
activadonepm
lilbratiou
and
migration of
nne no rote
cells; the
eoningate
binds to one
ot more cell
surface
a-couplers
expressed on
one or more
cells
resultbay in
internedizat
ion tithe
targeted
agent in
cells
bearing the
receptor;
the
conjugate
inhibits the
activation,
proliferatio
n or
migration of
co le or
Mate cells.
Provided
herein are
methods for
production
of
therapeutic
molecules,
and the use
of modified
loth
conjugdateut
o target
cellular
mediators
associated
with tlic
pathology of
inflammatory
or
immunornodul
atory
diseases or
conditions.
In
pardcular,
provided are
modified
toxin
tpolypeptide
s,
conjugates
containing
the modified
toxin
polypeptides
and methods
for
generating,
and
preparing
modified
toxin
polypeptides
. The
modified
toxin
poly-peptide
s (anclior
conjugates
containing
them)
exhibit
reduced
toxicity in
hoot cello
in which
they are
expressed,
permitting
expression
of higher
10VelS
compared to
Min
polypeptides
not
se-modified.
The
modification
s occur in
the primary
amino acid
sequence of
the
polypepfido.
Provided are
methods of
selection or
identificati
on of a
mndified
nbosorne
innctivation
protein
(RIP), Ctt
active
portion or
fragment
thereof that
are
identified
by virtue of
expressier
in a host
cell or
cells. In
particular,
the methods
stteci for
RIPs that
have reduced
toxicity to
the M1Ost
cell
compared to
the starting
RIP protein
used in the
WO
Mg/080218Ira
1C4200710022
70 selection
methods
herein. In
practicing
the methods
pmthded
herein, a
nucleic acid
encoding a
Itlt, or
active
porting
thereof, is
introducing
into a hog
cell(s), the
cells are
grown, cells
that gam are
isolated,
and fnsm
among the
cells that
grow a cell
expumsing a
RIP is
isolated The
methods
provided
herein can
be performed
such that
the calla
arc 5 grown
in medium
that does
not contain
a selective
modulator,
for example,
an adenine
analog such
as
4-aminopyraz
olo[3,4-dlpy
rimidine
(4-APP). The
methods
provided
herein can
gather
include the
step of
expanding
the cells
that
expresses a
REP. In one
example, the
RIP
expressed in
the isolated
cell is
identified,
isolated or
purified.
The RP can
be
identified
by ia
sequence or
its molcathe
weight. In
some cases,
the RIP can
10 be
identified
by
sequencing.
Also
ptviiden arc
the RIPs
produced by
the methods.
In some
examples of
the method,
the calls
with nucleic
acid
encoding a
RIP are
grown in the
presence of
a selective
modulator.
The
selective
modulator
can be a RIP
inhibitor,
for example,
an adenine
analog. The
adenine
analog can
be
4.aminopyraz
olo[3,4-/Ith
ythuldine
(4-APP). In
using a
selective
modulator,
such as a
RIP
inhibitor,
15 the
example, an
adenine
analog such
as 4-APP,
the
concentratio
n is chosen
such that it
is nut toxic
to the host
cells. in
some
aspects, the
conceit-anon
is chosen to
inhibit
toxicity of
the R111 on
the bast
cell. In one
example, the
inhibition
of toxicity
is
sufficient
to
1141-Muthe
anoint of
RIP
expressed
compared to
the *licence
of the RIP
inhibitor,
adenine
analog, or
4-APP. For
example, the
toxicity of
the RIP is
inhibited by
0.1%, 20
0.5%, 1%,
5%, 10%,
25%,20%,
30%, 40%,
50%,
60104,10%,
80Fit, 90Fis
95%, (.100%.
Where the
RIP
inhibitor is
4-APP, the
concentratio
n of
inhibitor
used in the
methods
herein is
about or is
0.1 mht to
about or 5.0
m.M. For
other
inhibitors,
suitable
concentratUn
s can be
detrnni nen
enpirically
or by
reference to
4-.APP. in
some
examples,
the
concentratio
n of 4-APP
is between
about or is
al to 2, 3,
or 4 mbli,
or is 250.2,
03, 0.4,
0.5, 0.6,
0.7, 0.9, or
1 ing4. In
other
examples,
the
ounecaaratio
n of 4-APP
is about or
is 0.5
noted.
France
pmvidel arc
methods for
selection of
toxins with
'educed
toxicity and
also methods
for
production
of toxins
with reduced
toxicity.
The
selection
method
identifies
toxins that
have. a
reduced
Welty. Such
toxins,
normally,
when nucleic
acids
encoding 



WO
20081010213L
PCI)C47007/0
0227 6  them
are
introduced
into
bacteria for
expression,
am not
expressed,
but
generally
arc
expressed a
low levels.
The
selection
method looks
for the
toxins that
are
expressed,
and then
expands the
cells that
express
toxins with
reduced
toxicity to
permit
expression.
Also
provided are
production
methods,
which is
another way
tn select
for mutants
by 5growing
the cells in
the presence
of an
inhibitor,
such as
4-APP,
typically
slow dose
%no of
4-APP, winch
father
inhibits the
high level
of toxicity,
and results
production
of toxin and
also
affilanI5
that retain
a good deal
of toxicity,
but not as
much as the
wildtype,
Thus the
inettod of
selection
pen-nits the
identificati
on of toxins
with seduced
toxicity.
Such
modified
toxins can
be produced
at highu
levels than
the
wildlype. 10
In the
methods of
production,
the toxins,
wildtype
or-modified,
can be
expressed in
the presence
of 4-APP
(generally
higher
concentratio
ns than used
in the
selection
methods) to
render the
toxins less
toxic. If a
modified
toxin
identified
in the
selection
method
already is
less rude
than wild
type, the
presence of
4-APP will
fiuthm limit
the
toxicity, so
that more
can be
produced
compared to
wildtype or
the mutant
in the
absence of
4- I5 APP or
that a lower
concentratio
n oft-APP
could be
used. In all
instances,
sufficient
toxicity is
retained to
render them
cytotoxic
for use in
the methods.
The toxins
are so
toxic, that
even with a
/arse
reduction in
the their
toxicity,
such as
reduction to
1% toxicity,
they are
sufficiently
toxic for
the methods
herein.
In one
as-pect, the
methods
provided
herein are
such that
the host
cell is a
20eukaryodc
tell. In
another
aspect, the
host tail
used in the
methods
herein is a
prokaryotic
cell, for
example, E.
colt
In the
methods
provided
herein, the
RIP encoded
by the
intnoduced
nucleic acid
molecule um
be a type I
RIP, or an
active
fragment
thereof. For
example, the
RIP used in
the methods
herein
include, but
are not
limited to,
dianthin 30,
dianthin 32,
lychnin, 25
saporind,
saporin-2,
saporin-3,
saporin-4,
saporin-5,
utporin-6,
saporin-7.
saporin-8,
sa1sorin-9,
PAP, PAP II,
PAP-R, PAP-S
PAP-C,
mapalmin,
dodecanthin,
bryndin-f"
bryodin,
bryodin II,
devils,
coliein-2,
luffin-A,
luffindS,
hiffin-S,
19K-PSI, I
5K-PSI,
9K-PSI,
alpha-kirilo
win,
heta-kirilmv
in, gelonin,
mornordin,
momordin-11,
momoniindu
Mirabilis
Antiviral
Protein
(MAP),
MAP-30,
alpha-momomb
artn, beta-
2008/0/30218
IPCl/C.12110
7/00b278
mumercharin,
trinhosantld
n, TAP-29,
2ra:hold:fin
, barley RIP
1, barley
RD' 11,
tritin, flax
RIP, maize
RIP 3, maize
ATP 9, maize
RIP X,
asparind, or
aspatin2.:
In other
maniples of
the method
provided
herein, the
Rif' encoded
by the
introduced
nucleic acid
moien-ale is
a typo II
RIP, the
catalytic
subunit
thereof or
an 5 active
fragment
thereof For
example, the
RIP used in
the methods
herein
include, but



are not
limited to,
Shiga toxin
(20).
Sbiga-like
toxin U
(Str,2),
volkensin,
nein,
tin, *cumin,
modencin,
ebulitimex
ebulitin-d,
ebultindfi
or
porrectin.
in one
aspect, the
introduced
nucleic acid
encodes RIP
submiit A,
or an active
fragment
thereof In
another
aspect, the
introduced
nucleic add
chcodes
subunit AI
(SA1) of the
RIP Shiga 10
Toxin, The
SA1 can be
duamatexl.
For example,
the SAI
canhe
truncated by
deletion of
1, 2, 3, 4,
5, 6, 7, 8,
9, 10, 11 or
12
cmiligiveos
amino acids
at tho N- or
C-terminus.
lee another
example, the
RAI can be
modified by
replacement
of Cys with
another
amino acid
stab as Ser.
Exemplary of
mwleic acids
introduced
into host
coils in the
methods
provided
heroin are
nucleic acid
molecules
that encode
an SA1
having a
sequence of
15 amino
adds set
Ruth in SEQ
NO: 22 ur
SEQR-INO:24.
For example,
the SAI can
be encoded
by a nucleic
said
molecule
containing
bases whose
sequence is
set forth in
SEC? ID NO:
23 or Mad ID
NO:25.
In the
methods
provided
herein, the
RIP attended
by the
introduced
nucleic acid
molecule can
be
conjugated
to a ligand
to farm a
ligand4usin
conjugate.
The RIP and
20 Iigand in
the
conjugate
can be
linked
directly Ma
a covalent
or ionic
linkage. For
example, the
RIP and
ligand can
be joined
via a linker
such as a
peptide,
polyptptide
or an amino
acid.
Exemplary of
a linker is
sea Ala-Met
linker.
Typically,
the
ligand-toxin
conjugate is
a fution
protein. The
figand in
the
ligand-tosin
conjugate
can be a
chemokine
receptor
targeting 25
agent, a
nmpoheraukin
e eytokine,
ehoemone, a
growth
factor, an
antibody
sper.ifin
for a eel]
steam
reeeptor,
WIN7
sups:if:1001
y ligand,
and a
pattern
recognition
receptor
(ERR)
ligand. In
one example,
the tigand
is a growth
factor such
as 3 MOP. In
another
example, the
ligand is a
chemokine
receptor
targeting
agent etches
a
cliemokine,
or a
f1agment of
the
ehemokine,
or an
antibody
that
specifically
binds to a
chemokine
receptor, or
a  8
fragment of
an antibody,
wherein the
fragnem
binds to the
chonokine
receptor.
Whert the
ligand is an
antibody, it
can he a
monoclonal
antibody, or
an
antigen-spec
ific:
fragment
thereof.
Exemplary of
munuelocal
antibodies
are those
that sue
specific for
an antigen
including,
but nut
limited to,
(DARC), Di,
CXOR-1,
CXCR-2,
CXCR-3A, 5
CXCR3B,
CXCR-4,
CXCR-5,
(ACRE,
OCCR7,CCR-1,
CCIA2A,CCR-2
B, CCR-3,
CCRA,
(ER-5,C04-6,
CCIR-7,
CCR-8,
CCR-9,
((RIO,
CX3CR-I, and
XCTL1.
In an
additional
mtample, the
ligand is a
chemokine.
Exonplary of
chemokinw to
the
ligand-toxin
conjugates
used in the
methods
hernia
include, but
resist
limited to,
monocylcs
chemotactic
protein-1
(MCP-1),
MCP-2,
MCP-3,
M(P-4,
MCP-5,
10coshauphil
s
chemotactic
protein
I(Entaxin-1)
, Eotaxin-2,
Enta*-3,
stromal
derived
factor-111,
SDF-I a,
SDP-2,
macrophage
inhibitory
protein In
(MP-la),MIP-
ly, MP-2,
MW-2a,
M1P-211,
INPP-3,M1P-3
13,MIP-3a,
MTP-4, MT-5,
Regulated on
Activation.
Nonnal T
cell
Expressed
and Secreted
(LANTES)
protein,
interlcukin-
8 8), growth
regulated
protein ft
(ORO-a),
inteffensmin
dacible
protein 10
(PA 0), - 15
macrophage-d
m-Pad
chemokine
(MDC),
granulocyte
chemotactic
protein 2
(G(P-2),
epithelia/-d
erived
neutiophil-a
ctivadng
protein 71
(ENA-78),
platelet
basic
protein
(PEP), gamma
interferon-i
nduced
monokine
(PatIG),
platelet
factor 4
(PEA),
haniofiltrat
e CC
chemolane 1
(NCC-1),
thymus and
activalionae
gulated
chemokine
(I-ARC),
lympholactin
, lungkine,
0210,
liver-expres
sed
chemokine
(LEC),
exodus-2
(SLC),
thymus 



20 expressed
chemokinc
(PECK),
cutaneous
T-cell
attracting
chemokine
(CLACK),
mucnsae-asso
ciated
epithelial
chemokine
NEC), single
C motif 113
(scm-In),
interfcrowin
ducible
T-cell alpha
ebemoattract
ant (1-LAC),
breast and
kidney-expms
cd chemokine
(BIZAK),
fractidkine,
and B
cell-attract
ing
chemokine I
(BCA-I), and
allelic or
pecies
variants
thereof Li
one example,
the
chemokine is
any of MCP-
I. Potaxin-
1 , 25
SDP-I,
GRO-a,
MW-Ill,
a-3,11410,
MCP-3,
MIP-3o, MDC,
lo., and
BCA-1, ant]
allelic or
species
variants
thereof. In
another
example, the
chemokine is
MCP-I.
Exemplary of
a nucleic
acid
encoding a
foetid toxin
conjugate is
nucleit acid
molecule
encoding a
liganatoxin
conjugate
having the
sequence of
amino acid
residues sot
forth in
WI)
2110/080218P
CTICA2007/00
2278 9  SEQ
LD NO: 38 or
SEQ ID
NO:40. Among
such a cue]
em acid
molecule am
those having
the sequence
set forth as
in SEQ 10
140: 37 or
SE(ffi 10
140:39. In
one aspect
of the
methods
herein, the
identified
RIP contains
a mutation
compared to
the RIP
encoded by
the
introduced
nucleic acid
molecule. In
the methods
provided
herein, the
identified
RIP is
assessed for
As toxicity.
The toxicity
can be
assessed by
assays
including,
but not
limited to,
a protein
synthesis
assay, a
depurination
assay, and a
cell
growth/viabi
lity assay.
Typically,
the
identified
RIP remins
toxicity
compared to
the RIP
encoded by
the
introduced
nucleic acid
molecule.
rk:
idraidfied
RIP retains
0.5%, 1%,
2%, 3%, 4%,
5%, 6%, 7%,
8%, 9%, 10%,
20%, 30%t
40%, 511%,
10 60%, 70%,
804 90% or
more
toxicity.
Also
provided in
the methods
herein are
additional
steps to
produce the
identified
RIP. Such
methods
include
introducing
a nucleic
acid
molecule
encoding the
identified
MP, or
active
fraginent
thereof into
shoes
cell(s),
incubating
the cells in
the presence
of a RIP
inhibitor,
wherein the
amount of
RIP
inhibitor is
selected to
decrease the
toxicity of
15 the RIP
polypeptidet
, and
growing the
cells under
conditions,
whaeby the
RIP or
active
fragment
thereof is
produced.
The RIP can
be purified
such that,
generally,
the amount
of RE'
expressed or
purified or
both is
greater than
in thc
absence of
the RIP
inhibitor.
The methods
provided
herein also
can include
a furthm
sttp or
preparing a
conjugate
containing
the
identified
RIP. In the
methods
provided
herein, the
methods
20also
include
synthesizing
the
identified
RIP, or
conjugate
containing
the
identified
RIP. Also
provided
herein is a
method thr
increasing
production
of a dbosome
inactivating
protein
d(W), or
active
fragment
thereof.
Suck methods
allow for
efficient
production
of RIPs, or
conjugates
containing
RIPs, for
example, to
provide Iota
viable
source of
such
conjugates
for use as
therapentics
. in the
methods of
production
herein, 



25 nucleic
acid
encoding a
RIP, or
active
.fragment
thereat; is
introduced
into a host
eat The
cells are
incubated in
the presence
of a RIP
inhibitor,
such that
the amount
ETU?
inhibitor is
selected to
dearease the
toxicity of
the RIP. In
the methods
of increased
production
herein, the
rolls are
grown under
conditions
where a RIP
or active
frathnint
thereof is
produced. In
one aspect,
the method
of
production
includes a
step where
be  WO
20010150218r
PCT/CA2007/0
022RI 10 RIP
is purified.
Typically,
Ihe anumat
of RIP
expressed or
purified or
both is
greater than
in the
absence of
the RIP
inhibitor.
In the
methods of
production
provided
herein, the
RIP encoded
by the
introduced
nucleic acid
molecule can
be a type I
RIP, or an
active
fragment
thereof. For
example,
5the RIP
used in the
methods
herein
inctude, but
are not
Limited to,
dianthin 30,
dianthin 32,
lychnin,
aaporin-I,
saporin-2,
saporin-3,
saponn-4,
saporin-5,
saporin-6,
saporin-7,
suporin-8,
sapiens-9,
PAP, PAP 11,
PAP-R,
PAP-S, PAP-Q
mapalmin,
dndecorchin,
bryodin-L,
bryodin,
bryodin IL
clavin,colic
in-2,
lufTm-A,
luffin-B,
19K-PSI,
198-PSI,
9K-PSI,
alpha-kirilo
win,
beta-kiriluv
rin,
geloniu,
momordin, 10
niomardin-11
,
monandin-lc,
Mirabilit,
Antiviral
Protein
(MAP),
MAP-30,
alphamornore
harin,
beLa-momorch
arin,
nichosanthin
, TAP-29,
tricholcirin
, barley RIP
I, barley
RIP II,
titin, flax
RIP, maize
RIP 3, =in'
RIP 9, maize
RIP X,
aspirin-1,
or asparin
2.        in
other
examples of
the method
of
preduetiou
provided
Immin, the
RIP encoded
by ths
intioduced
nucleic acid
molecule is
a type II
RIP, the
catalytic
subunit
thereof or
15an active
fragment
thereof For
example, the
RIP used in
the methods
herein
include, but
are not
limited to,
Ship toxin
(Six),
Shigmlike
toxin TT
(Ste2),
volkensin,
ricin,
ninths-
abrin,
vircumin,
modeccin,
ebulinn-13,
Skink, nr
pnrrectin.
In one
aspect, the
introduced
nucleic acid
encodes RIP
subutitA,
tress active
fragment
thereof. In
another
aspect. Ilse
introduced
nucleic acid
encodes
subunit Al
(SA1) of the
PIP Shins
20Toxin. The
SAI can be
truncated.
For example,
the SAl can
be truncated
by deletion
nf 1, 2, 3,
4, 5, 6, 7,
8, 9, 10, 11
or 12
contigoous
amino acids
at the N- or
C-temnnus.
In one
aspect, the
RIP, for
example an
SA1, encoded
by the
introdeced
nucleic acid
is modified.
In one
example, the
SAI can be
modified by
roplammant
of Cys wilh
mother amino
acid such as
Sag In
another
example, the
SAI is
modified by
replacement
25of cme
onions of
positions 38
or position
219 with
reference to
amino acid
positions in
an SA1
having a
sequence of
amino acids
set forth in
SEQ ID
14022. For
example, the
amino acid
replacianent
can
correspond
to L38R
and/or V2
I9A. In one
example, the
amino acid
replacomwit
corresponds
to V2I9A.
Exemplary of
nucleic
acids
introduced
LIAO host
culls inc
the methods
provided
herein am
nucleic acid
molecades
that encode
an 



WO 200a/
b/8I.pCTlCAa
taiJlt it
SA1 having a
sequence of
amino acids
set forth in
SEQ 11) NO:
26 or SEQ ID
NO:28. For
example, the
SA1 can be
encoded by a
nucleic acid
molecule
containing
nucleotides
whose
sequmme is
set fm-lh in
SEQ ID NO:
27 cm SEQ ID
N0:29. In
the methods
of
production
provided
herein, the
RIP
inhibitor is
an adenine
5 analog.
For example,
the adenine
analog is
4-aminopyrax
olo[3.4-alpy
rimidine
(4-APP).
Generally,
in the
methods of
production
herein, the
concentratio
n of the RIP
inhibitor,
adenine
analog or
4-APP is
chosen such
that it is
effective to
deemase the
toxicity of
the. RIP by
at or about
10%, 20%,
30%, 40%,
50%, 60%,
70%, 80%,
90%, 91%,
92%, 93%,
94%, 95%,
96%, 97%,
98%, 99%, or
100%. Where
the RIP
inhibitor is
4-APP, the
10
concentratio
n used in
the methods
herein is
about or is
1 nth) to
about or
44.0 mM. On
one example,
the
concentratio
n of 4-APP
is between
about or is
2.0 miff,
3.0 1.1-04,
nilvf, 5.0
mM, 60 mM,
7.0 mM, 8.0
nffil, 9.0
mNI, 10.0
nth), 15.0
mM, or 200
mM. 1n one
aspect in
the methods
of
prodnefion
provided
herein
moduction is
in
cukary0Liu
host cells.
In another
aspect,
production
is in
prokaryotic
host cells,
for
15example,
E. coll. In
the methods
of
production
herein, an
induction
agent can be
used in the
methods of
production
such that
the
RrPpolypepti
de is
expressed
aka-
induction
with an
induction
agent The
induction
agent can be
MTG. The RIP
inhibitor
used in the
methods of
production
herein can
he added
before,
during
andthr after
the addition
of the
20incNction
agent.
In sonic
aspects, the
methods of
production
herein arc
used to
increase
production
of a
conjugate
containing a
RIP. In suth
methods, the
nucleic acid
molecuk that
encodes the
RP includes
a sequence
of
nucleotides
encoding a
Egand,
whereby the
miasmic
encodes a
ligand-toxin
conjugate.
The RIP and
ligand in
the
conjugate
can be
linked
25directly
via a
covalent or
ionic
linkage. For
example, the
RIP and
Upend win be
juined via a
linker such
as a
peptide,
polypeptide
cc an amino
acid,
Exemplary of
a linker is
an Ala-Met
linker; the
Met can be
included as
the start
codon in the
linked
polypelMde.
Typically,
the
ligendfoxin
conjugate is
a Riskin
protein. 



12
Conjugates
that contain
one or more
receptor
targeting
agents, such
as
chemokinerre
ceptor
targeting
linked,
either
directly or
via a
Linker, to
one or more
targeted
agents are
provided. In
particular,
conjugates
provided
heron
contain the
following
components:
(receptor
to-goting
agent)., Mk,
and
(targeted
agent), in
which at
least one
receptor
targeting
agent, such
as a
receptor
ligand or
scceptor-spe
rifie
antibody, or
an effective
portion of
the Enna or
antibody,
is(are)
linked
directly or
via one or
mnre linkers
(L) to at
least one
targeted
agent. L
refers to a
linker. Any
suiMble
association
among the
elements of
the
conjugate is
contemplated
as lung as
the
resulting
conjugates
interacts
with a
targeted
receptor
such that
intemalizado
n of an
associated
targeted
agent 10 is
effected. In
the
conjugates
provided
herein, the
targeted
agent is a
modified
toxin, suth
as a
modified
RIP, or a
toxic
fragment
thereof,
lire toxin
or fragment
is modified
in its
pranary
amino acid
sequence
such tbat
tilt less
toxic to
host cells
in whin it
is expressed
for
production
thereof than
the
unmodified
form
thereof. The
toxins or
conjugates
are modified
by the
methods
provided
herein.
15The
vairables
need tat are
integers of
1 or greater
and q is 0
Cr any
integer. the
variables n,
q and es are
selected
such that
the
resulting
conjugate
interacts
with the
targeted
receptor and
a targeted
agent is
internalized
by a cell to
whirls it
has been
targeted.
Typically n
is between I
and 3; q is
U or more,
dclhasdnig
alma Me
number of
linked
targeting
and targeted
agents
end/or
functions of
the linker,
q is
generally I
to 4; or
20is I or
more,
generally I
or 2.
Whenmore
than one
targeted
agent is
present in a
conjugate
the targeted
agents may
be the same
or different
Similarly,
when more
than one
receptor
targeting
agent is
present in
the
conjugates
they can be
the same or
different.
The
conjugates
provided
herein can
be prnduced
as fission
proteins,
can be
chemically
coupled or
include a
Main protein
portion and
a chemically
linked
portion or
25 any
combination
thereof. For
pumoseo
liana Mc
receptor
targeting
agent is any
uncut,
typically a
polypeptide,
that
specifically
interacts
with a
receptor,
such as
chemokine
receptors on
activated
leukocytes,
and that,
upon
interacting
with the
receptor,
internalizes
a linked or
otherwise
associated
targeted
agent, such
69 a toxin,
intended to
be
internalized
by he
!mooted
cell.  13
Ilse lirnted
in the
ligand-toxin
conjugate
can bra
chentokine
'receptor
targeting
agent, a
non-chemokin
e cytokine,
a hormone, a
growth
factor, an
antibody
sprnifir for
a cell
surface
aux-ploy, a
TNF
superfarnily
ligand, and
a
patternrecog
nition
receptor
(FOR)
ligand. In
one example,
the ligand
is a growth
factor such
as VFX7F. In
another
example,
5the ligand
is a
chemokine
receptor
targeting
agent SliCil
as a
chemokine,
or a
fragment of
the
chnutokine,
or an
antibody
that
specifically
binds to a
&enablo
receptor, or
a fragment
of an
antibody,
wherein (lac
fragment
binds to the
chemoldne
receptor.
Where the
ligand is an
antibody, it
can be a
monoclonal
antibody, or
an
antigen-spec
ific
fragment
thereof
Exemplary of
monoclonal
antibodies
are those
that are
specific for
an 10
antigen
selected
including,
hot not
limited to,
()PARC), D6,
CXCR-1,
CXCR-2,
CXCR3A,
CXCR3B,
CXCR4,
CXCR-5,
CO2-1,
OCR-2A,
CCR-213,
CCR-),
CCR-4,
CCR-5,
CCR-6,
CCR-7,
CCR-A,
CCR-9,
CCRIO,
CX3CR-1, and
XCRI.
In an
additional
example, the
ligand is a
uhrinokine,
Exemplary of
chemokines
in the
ligand-toxin
conjugate.,
used in the
methods
hernia
include, but
are nut
limited to,
15monocytes
chernotactic
protein-1
(MCP-I),
MCP-2,
MCP-3,1y1CP-
4, MCP-5, 



eosinophila
cleemotactic
protein
1(Eotakin-1)
, Eotatin-2,
Entaxin-3,
soonial
derived
factor- I p,
SDF- la,
5115-2,
macrophage
inhibitory
protein la
(MP-Ice),MLP
- Inn MCP-2,
MTP-2a,
NaP-213,MW-3
e, MIP-4,
MIEP-5,
Regulated an
Activation,
Normal T
roll
Expressed
and Secreted
(RANTES)
protein,
inIcaleukin-
8 (W- 218),
growth
regulated
protein a
(G130-a),
interferon-i
nducible
protein 10
(1P-10),
meterophage-
derived
chemokine
(MDC),
granulocyte
chernotaclic
protein 2
(GCP-2),
epithelial-d
erived
nentrophibac
tivating
protein 78
(ENA-78),
platelet
basic
Prninin
(POP), gamma
interferon-i
nduced
monokine
(SIG),
platelet
factor 4
(P5-4),
henmellteste
CC chemokine
1 (IICC-1),
thymus and
activation-r
emilated
chemokine
(TARC), 25
lymphotaceti
o,
lerngkine,
Cit
liven-expres
sed
chemokine
(LEC),
exodus-2
(SLC),
thymus
expassril
chemokbee
(TACK),
cutaneous
Talon
attracting
ehemokine
(CTACK),
mucosaaassoc
iatod
epithelial
chemokine
(MEC),
tingle C
motif l-P
(scm-rp),
interferon-i
nducible
T-eell alpha
chemoattract
ant (I-TAC),
breast and
Icidncy-expr
esscd
chemokine
(BEAK),
fractalkine,
and. B
cell-attract
ing
ehemokine 1
(13CAL ),
and allelic
WO
21:08?TO0218
CC/CW.007A
or species
fruiturts
thereof. In
one example,
the
chemoldJac
is any of
MCP-1,
frotaxin-1,
SDF-10,
GRO-o, MTP-1
1168, 19-10,
MCP-3,
MW-3a, Nrue,
MIP-la, and
RCA-I, and
allelic or
species
variants
thereof In
another
example, the
chow/eine LS
MCP-1. The
toxin moiety
in the
Hamad-toxin
conjugate
can be a
Shiga toxin,
catalyticall
y 5 active
fragment
thereof, or
active
fragment
thereof. For
example, the
toxin moiety
in the
ligandfroxin
conjugate
produced in
themethods
herein can
be SAI. The
toxin
moiety, such
as SM, in
the
Egand-toxin
conjugate
can be a
modified
toxin.
Exemplary of
a nucteie
acid
encoding a
liwid-toxin
conjugate
produced in
the methods
herein is a
wmfric acid
molecule
encoding
aligned-toxi
c conjugate
having the
sequence of
amino 10
anid
residues set
forth any of
SEQ IDNOS:
52, 44, 46,
48, 50, 52,
54, 56, 58,
60, 62, 64,
or 67. Among
such a
nucleic mid
molecule are
those laving
the Ex:queue
act forth in
any of SEQ
D3190:41,
43, 45, 47,
49, 51, 53,
55, 57, 59,
61, 63, 65
or 66.
Provided are
modified
toxins,
particularly
, modified
MI's, that
exhibit
reduced
toxicity
company:I to
the starting
materials,
which arc
Ma's, which
include
wildtype and
15 variant
MN, Included
among such
modified1UP
toxins, or
conjugates
thereof, are
any
identified
in -the
methods
herein.
Among
themodified
toxins
tfrovided
hsdein are
modified
Shige Toxin
polypeptide,
or active
fragment
thereof,
that has one
or more
amino acid
modification
s in a Shiga
Toxio,
allelic or
species
variant
thereof,
catalyticall
y active
portion
thereof, or
20 active
fragment
thereof,
such that
the
modithalion
confers
reduced
toxicity In
on e
example, the
one or more
amino acid
modification
s ore
replamments
of one or
both of
positions
frmnsponding
to positions
38 and/or
219
withreferenc
e to amino
acid
positEms in
Shiga Toxin
Al subunit
(SA1) having
a sequatec
of amino
aids set
forth in SEQ
ID 240:22.
The modified
Sbiga toxins
provided
heroics Lave
at least
those 40%,
50%, 60%, 25
70%, 80%,
90%, 95%,
96%, 97%,
96%, 99%
sequemeddert
ity to the
polypeptide
having 



the sequence
of amino
acids set
forth act
forth in SEQ
ID NO: 22
and that
includes
modification
s at loci
correspondin
g to amino
mid
pubitions 38
and-or 219.
Among
modification
s al
positions 38
and/or 219
arc these
that
ofroespond
in L3811
end/or
V219A. The
modified
Rhiga toxins
include
submit A.
For example,
the modified
Shiga  WO
2008A181121S
FCT/CA2m7ltI
O 15 toxins
can include
only the SA1
of Shine
toxin, ores
active
fragment
thereof. The
SAI can be
truncated.
For example,
ale
truncated
SAI can be
ttimcated by
deletion of
I, 2, 3, 4,
5, 6, 7, 8,
9, 10, 11 or
12
contiguous
amino acids
stake N- or
C-terminus.
Exemplary-of
modified
Shiga Toxins
are those
having a
sequence of
amino acids
set forth in
SHQ 11)
5N()S: 26 or
28, or is an
allelic or
species
variant
thereof.
Also
provided
herein, arc
conjugates
containing a
targeted
agent that
is a
modified
ribosome
inactivating
protein
(RP), such
as any
modified RIP
identified
in die
methods
herein. Also
provided mu
conjugates
containitm a
targeted
agent that
is a
modified
Ship Toxin,
or active
fragment
thereof,
such as any
modified
Ship Toxin
as 10 noted
above. Tbe
conjugates
also contain
a targeting
agent, or a
portion
thereof,
that
facilitates
binding of
the
conjugate to
a cell
surface
receptor
resulting in
internshatio
a of the
targeted
agent in
cells
bearing the
receptor.
Among such
conjugates
are those
having the
following
components:
(targeting
agent),,and
(targeted
agealk,
where L is a
linker for
linking the
targeting
agent to 15
the targeted
agent, the
targeting
agent is any
moiety that
selectively
binds to a
cell surface
receptor, di
and n, which
are selected
independentl
y, are at
least I, and
q is 0 or
mum as lung
as the
resulting
conjugate
binds to the
targeted
receptor, is
internalista
l and
delivers the
targeted
agent.
Typically,
the
resulting
conjugate
binds to a
receptor
that
interacts
with and
internalizes
a targeting
agent,
whereby the
targeted
agent(s) is
internalized
in a 20 cell
bearing the
receptor. In
some cases
where the
conjugate
contains a
plurality of
targeted
agents, the
targeted
agents am
the same or
different
Typically,
the targeted
agents are
all modified
forms of a
1111' toxin_
Also, when
the
conjugate
contains a
plurality of
targeting
agents, the
targeting
agents are
the same or
different.
In one
exanrple, m
and n, which
are selected
independentl
y, are 1-6.
In another
example, q
is
25asis2andmi
al. t     In
conjugates
provided
herein, the
targeting
agent
includes a
receptor
targeting
agent, such
at but not
limited to,
a eheinokine
rtmepter
targeting
agent, a
nomebemokine
cytoldne, a
hormone, a
grownli
ractiwatan
antibody
specific for
a cell
surface
receptor, a
INF
x-uperfamily
ligand, soda
pattern
recognition
nu:edam
(FOR)
ligand_ In
one  WO
2008/0802I8(
PCT/CA21107/
011227e 



IC  example,
the ligand
is a growth
factor such
as VECF. In
another
ocampk, the
ligand is a
chemokine
receptor
targeting
agent such
as a
chemokine,
or a
fragment of
the
chemokine,
or an
antibody
that
specifically
blade to a
chemokine
receptor, or
a fragment
of an
antibody,
wherein the
fragment
binds to the
cheraokine
receptor.
Where the
ligand is an
5 antibody,
it can be a
monockmal
antibody, or
an
antigim-spec
ilic
fraithigh
(hereof,
gxemplary of
monoclonal
antibodies
are those
that are
specific for
an antigen
including.
but nul
limited to,
(DARC), D6,
CXCR-1,
CX0R-2,
071CR-3A.
CXCR3B,
CX0R-4,
071CR-5,
CXCR5,
CXOR7,
OCR-I,
OCR-2A,
CCR-2B,
OCR-3,
CCR-4,
CUR-I,
CCR-6,
OCR-7,
CUR-I,
COR-9,
CURIO,
CX3CRI, and
XCRI. 10In
an
additionat
iixampk, the
ligand is a
chemokine.
Eccemplaty
of
chemokines
in the
ligand-toxin
conjugates
proxided
herein
hichtile,
but are not
limited to,
monoeytes
cbemotactic
protein-1
(MCP-I),
MCP-2,
MCP-3,
MCP-4,
MCP-5,
cosine-ails
chemotactic
protein
1(hotaxin-1)
,
hotaxin-2.Eo
taxin-3,
stromal
derived
factor-18,
SDFI et,
SOP-?,
macrophage
inhibitory
protein In
(MI'-1,6),
MIP-111,
61.11)-11,
M1P-2, M1P-
152a,
M1P-213,
M1?-3,
MIP-311,MIP-
4,IVIIP-5,Re
guLated on
Activation,
Normal T
cell
Expressed
and Secreted
(RANTES)
protein,
Merlotti-n-8
(1-8),
growth
regulated
protein a
(GRO-a),
interfidongi
ducible
protein 10
(F1'-
Ill),macroph
age-derived
elmmokine
(MDC),
granulocyte
chemotactic
gratin 2
(CCP-2),
cpitholial-d
6rived
neutropIdbac
tivating
protein 78
(EPA-It),
platelet
basic
protein
(PEIP),
gamma 20
interferon-i
nduced
monokine
(MIG),
platelet
factor 4
(P0-4),
hemofiltrate
CC chemokine
I (HCC-1),
thymus and
activation-r
egulated
elmmokinc
(LAIR)),
lymphotactin
, lungkine,
010,
Ever-express
ed chemokine
(TEC),
exodus-2
(SLC),
thymus
expressed
charnokine
(PECK),
cutaneous
T-cell
attracting
themokine
(CTACK),
mucosae-asso
ciated
epithetiat
chemokine
(MEC),
single C
motif I -13
(SCM-I ti),
interferon-i
nducible
1-ce1I alpha
25
chemoattract
ant (1-TAC),
breast and
Iddney-expre
ssed
ebminoldne
(BEAK),
fraetalkinc,
and B
cell-altract
ing
themokine I
(BCA-1), and
allelic or
species
variants
thereof In
one example,
the
chernokine
is any of
MCP-I,
Eotaxind,
SDP-1,
CiRO-a,
M1P-113,
MCPc3,MDC,
MIP-loc, and
BCA-I, and
allelic or
species
variants
thereof In
another
example, the
ebemokine is
MCP-I.  WO
2008108021sP
COCA20075102
278
mc targeting
agent in the
conjugates
provided
herein
specifically
bind to one
or more cell
tiltd1100
secretors on
one or more
immune
effector
cells, or
other cells
associated
with an
immune or
inflammatory
response In
one example,
the immune
effector
cell or
cells is a
leukocyte.
In another
example, the
other cells
associated
with 5 an
immune or
inflammatory
response are
tissue
residential
cells (TRC).
The cells
targeted by
the
conjugates
provided
heroin
include, but
are not
limited to,
moniugt28
macrophages,
dendritic
cells, T
cells, B
cells,
Theirophits,
basophils,
mast cells,
natural
killer (MC)
cells, and
neutrophils.
Included
among
macrophages
are tissue
massuphagcs
such as
alveolar
macsophages,
microglia,
end kupfer
cells.
included
among
denaide 10
cells are
immature
dendritic
cells,
mature
dendritie
cells, and
langerhans
cells.
Included
among cells
are C504+
(such as am.
TIC or T1a17
cells) and
CDR-{- T
cells.
Included
among rite
are mesangal
Cells, glint
cells,
endothelial
cells,
epithelial
cells, tumor
cells,
fibroblasts,
and
synevionytes
. The cells
targeted by
the
cnnjugdes
can be
acdvated.
Pot example,
cell
salvation
can induce
the
expression
of one or
more cell
surface
receptors
targeted by
ate
conjugates. 



Among the
conjugate'
provided
herein, arc
those That
target cell
surface
recepicrs
that bind to
one or more
chemokines.
Such
uThanokine
receptors
include, but
are nol
limited to,
CXCRI,
CXCR2,
OCCR3A,
CSICR313,
aCTA,
CSCCR5,
CXCR6,
CXCR7, CUM,
CCR2A,
CCR2B, Cad,
CCRA, CURS,
CURS, CUR?,
CURS, CURS,
XCRI and 20
023CR-1.
Binding of
the
conjugate to
the
ehemoldne
receptor
promotes
internalizat
ion of the
conjugate
into a cell
bearing the
receptor. ha
the
conjugates
provided
herein, the
targeting
agent and
targeted
agent, or
active
fragment
thercell arc
hiked via a
covalent or
ionic
linkage. For
example, a
modified
2111 and
ligand in
the
conjugate
can be
linked
directly via
a coutdent
or ionic
linkage. to
25 some
cases, the
RIP and
llgand can
be joined
via a linker
each as a
peptide,
prilypeptide
amino acid
or chemical
links:.
Exemplary of
a linker iS
an Ala-Met
linker.
Exemplary of
a Unice'
also
includes,
but is not
limited to,
Nisuccinhand
yl
(4-iodoaccty
1)-
anilocbenzoa
te,
aulforiceitr
imidyl
(4-indeacety
l)aminobenko
ate,
4-sueninimid
y.1-
oxycerbonyli
tts
(2-p1tid14di
litio)toluen
e ,
sulforniecin
infidyl-Curc
entffb,ylks
WO
200S/080218P
CT/C42007100
2278 18
(pyridyldith
io1)-toluami
do)bexamoate
,
N.suceinimid
yl-34-2-pyri
dylditbio)-
pop:Monate,
succinimidyl
603(4-2-pyri
dyldithio)-p
roprionamido
) hkriumatc,
sultbsuccini
midyl 6(3(-0
2-pyridyldit
biohpropiona
mido)
hexammte,
3(2-pyridyld
ithiehpropio
nyl
hydrazide,
E/Iman's
reagent
dichlorotria
zinic acid,
sad
S(2-lbiopyri
dyIFL-cyttec
inc.
Provided
hernia arc
conjugate's
having a
sequence of
amino acids
set forth in
any of SPQ
11) 0105:
44, 46, 48,
50, 52, 54,
56, 58, 60,
62, 64 or
67.
Also
provided are
pharmaceutic
al
compositions
containing
any of the
modified
toxin
conjugates
provided
herein, such
as any
having a
modified SA1
The
pharmaceutic
al
compositions
contain
pharmaceutic
ally
acceptable
ckcipients,
and can be
10
formulated
for any
suitable
route of
adminisrmtio
n,
including,
but not
limited to,
systemic,
oral, nasal,
pulmonary,
local and
topical
administrati
on. Also
provided are
kits
containing
any of the
pharmaceutic
al
ammusitions
a device for
administrati
on urine
composition
and,
optionally,
instruCtions
for
administrati
on.
Nucleic acid
molecules
encoding any
of the
conjugates
provided
herein also
are
15provided.
Also
provided are
plOSInick
containing
the nucleic
acid
molecules
and cells
containing
the nucleic
acid
molecules or
plasmic's.
A Ira
provided
herein is a
method of
targeting a
toxin to a
cell. Such a
method
includes
administerin
g a
conjugate,
such as to a
sample of
subject. The
conjugate
that is
administered
contains a
modified
toxin, such
as any
provided
herein, and
a cell
surface
20receptor
targeting
agent, such
an a liganeL
'file
targeted
cell
expresses
the cell
surface
receptor for
the
targeting
agent.
Provided
hack ira
method of
treatment of
subjects
having au
immune or
inflammatory
disease or
disorder. In
the method
of
treatment, a
pharmaceutic
al
composition
containing
any of the
conjugates
provided
herein is
adnfinisthre
d to a
subject
25and such
that the
coinposition
inhibits tho
proliferahok
migration Or
physiologica
l 



activity of
secondary
tissue
damage-promo
ting
inflammatory
cells.
Mao provided
herein is a
method of
inhibiting a
disease or
disorder in
an animal or
subject or
treating an
animal or
subject
having
a-disease or
disoulcr,
such as, a
disease or
disordik
that is an
immune or
inflammatory
condition
associated
with
inflammatory
19 responses
and/or
secondary
tissue
damage
associated
with
salivation,
proliferatio
n and
migration of
one or more
cells by
administerin
g a
conjugate,
such as any
conjugate
provided
herein. in
the method,
the
conjugate
binds to ono
or more call
surface
receptors
expressed on
one or MOIC
cells
resulting in
internalizat
ion of the
targeted
agent in
cells 5
beating the
receptor
-thereby
inhibiting
the
activation,
proliferatio
n PIT
migration of
one or more
cells. In
one
exampleatrea
tment is of
a manunal.
In another
example,
treatment is
of a human.
In the
methods, the
one or more
cells can be
an immune
effector
cola or
other cell
associated
with the
inlaninc or
inflatmnator
y condition.
In one
example, the
immune
10effector
sell is a
leukocyte.
In another
example, the
other cell
associated
with the
ismuwun VP
inflammatory
condition is
a tissue
residential
cells (IRO).
The cells
include, but
are not
limited to,
monocytes,
macrophages,
dendritic
calls, T
ethlk B
cells,
ensinophils,
basophils,
mast cells,
natural
killer (ISK)
cells, and
nethrophils
Included
among
macrophages
are tissue
ruaeropbager
such as
alveolar
macrophages,
microglia,
or 15kuplfer
cells.
Included
among
dendritic
cells are
immature
denthitic
cells,
mature
denthitic
cells, or
bum:Mans
cells.
Included
among T
cells are
elle+ (such
as ml, Th2
or Th17
cells) and
CDS+ I
cells.
Included
among TRC
arc
mesaogial
cells, glial
cells,
epithelial
cells, tumor
cells,
fibroblasts,
and
synoviocytea
. La some
casm, the
one or more
cells is
activated,
such that,
for example,
cell surface
receptors
ergo:mad on
the 20cells
arc
upregulated.
Those aspect
of the
method of
inhibiting a
disease or
disorder
herein, the
conjugate
inhibits the
activation,
proliferatio
n or
magation
atone or
more cells
involved in
a disease or
disorder
such as,
brit not
limited to,
(INS injury,
(INS
inflammatory
diseases,
ncurodegener
ative
disorders,
heart
disease,
inflammatory
eye
diseases,
25inflammato
ry skin
diseases,
inflammatory
bowel
diseases,
inflammatory
joint
diseases,
inflammatory
kidney or
natal
diseases,
inflammatory
lung
diseases,
inflammatory
nasal
diseases,
inflammatory
systemic
diseases,
inflammation
in obesity
and
iiSSOCiated
diseases,
inflammatory
thyroid
discuses,
inflanunator
y responses
associated
with
bacterial or
viral
infections.
CSACPXS, and
angiogenesis
-mediated
disease. 



20       In
one example,
the GINS
inflammatory
diseases
and/or
neurodegentr
alive
disorders
include, but
are not
limited to,
closed head
injury,
leukoencepha
lopathy,
chorionienin
gitis,
meningitis,
adrmoleakody
strophy,
AIDS
dementia
complex,
Alzheimer's
Disease,
Down's
Syndrome,
chronic
fatigue
syndrome,
encephalitis
, .
5encephalomy
elitis,
apongiforni
encephalopot
hies,
multiple
sclerosis,
Parldnsongs
disease end
spinal coal
injury/trati
ma (SO). In
another
example, the
heart
disease is
atherosclero
sis
Inflammatory
eye
diseases,
include bat
are not
limited to
proliferativ
e diabetes
retinopathy,
proliferativ
6
vitmordinopa
thy,
retinitis,
adenine,
scleroiritis
,
choroiditis
and uveitis.
Inflammatory
skin
diseases
include, but
arc not
limited le,
10
psoriasis,
enzenia and
dermatitis.
The
inflammatory
bowel
disease can
include, but
is nut
limited to,
chronic
colitis,
Crohugs
disease and
akerative
colitis.
'the
inflammatory
joint
Maths.:
includes,
but is not
limited to,
juvenile
rheumatoid
artinitis,
ostecurthrit
is,
rheumatoid
arthritis
and
sprindylarth
ropathies
such as,
ankyksing
spondylitis,
Realems
syndrome,
reactive
arthritis,
peoriatic
arthritis,
spondylitis,
undifferenti
ated 15
stiondylarti
mpathies and
tiebacks
syndrome,
The
inflammatory
kidney on
renal
disease
includes,
but is not
limited to,
gjomengoneph
ritis,
nephroppley
and hignis
nephritis.
The
inflammatory
lung disease
includes, be
is not
hinged to,
ache
respiratory
distress
syndrome,
eosinnphilic
lung
disease,
chronic
eosinophilic
pneumonia,
acute
ksinophilic
pneumonia,
bronchoconst
riction,
bronchopulmo
nary
dyaplasia,
bronchoalveu
lar
20eosinophil
ia, allergic
broncharpulu
conarY,
&Werra/110de
. PletIMOnja
ed fibrotic
lung
disease,
inflammatory
nasal
disemes
include, but
are not
limited to,
polyposis,
sinusitis
and
thinitia.
The
iofleurunato
ry thyroid
disease
includes,
butis not
limited to,
thyroiditis.
The canards
include, but
itne not
limited to,
glinman,
atheromas
carcinomas,
adenocarcino
mas,
granulomas,
glioblastoma
s,
granulomatos
is,
lymphomas,
leulcemies,
25 - lung
cancers,
melanomas,
myeloroas,
sarcomas,
sarcoidosis,
mihogliomas,
rneningiomas
,
astrocartoma
s,
oligodendrog
liomas, gas
laic or
stomach
cancer
including
gastrointest
inal cancer,
pancreatic
cancer,
cervical
cancer,
ovarian
cancer,
liver
cancer,
bladder
cancer,
hetiatom a,
bleLit
cancer,
colon
cancer,
rectal
cancer,
colorectal
Cancer,
endometrial
or uterine
earcincmia,
salivary
gland
carcinoma,
kidney or
renal
cancer,  21
prostate
(smear,
vulva'
cancer,
thyroid
cancer,
Iacpalic
carch,oun,
anal
carcinoma,
penile
carcinoma,
and head and
neck cancer.
h) one
aspect, the
disease or
disorder
selected is
a kidney
disease,
spinal cord
injnry, or a
delayed type
hypasutisiti
vity disease
or disorder.
5in the
method of
treatment or
inhibition
f5 disease
or disorder
herein, the
targeting
agent of the
conjugate
includes,
but is not
limited to,
MCP. 1,
Eotaxin-I,
MP-IS,
GRO-ct
fvf1P-113,
IL-8, fP10,
MCP-3,
MW-3a,MDC,
MIP-la,
andRCA-I,
and allelic
or species
variants
thereoL and
the targeted
agent is a
modified
Singe Toxin.
In one
example, the
targeting
agent is
MCP-I.
Exe.mplary
of
conjugates
include, but
are 10 not
limited to,
LPM1c,
LPMId, LEM,
TEN),
1,1,544,
LPM5, LPM6,
LPM7, LPh48,
LPM9, LPMI
0, and
LPM11. Such
conjugates
have a
sequence of
amino acids
set forth in
any of SEQ
117 NOS: 42,
44, 46, 48,
50, 52, 54,
56, 58, 60,
62, 64 or
67,
respectively
. For
example, the
disease can
be multiple
sclerosis
(MS). Ter
such
anbodnamas, 



rIse
targeted
cells are
those that
express
receptors
that are
upregulated
in MS. For
15example,
targeted
cells
include
these that
ewe=
receptors
selected
from among,
for example,
one or more,
such as one
or at Most
two, of
CO-1-8,
CXCI.8-13,
00141-3,5, 6
and CXCR
1-3,4, The
conjugate
for
treatment of
MS contains
a targeting
agent, such
no
cheinokinc
or fragment
thereof
sufficient
for binding
and
intencrlaret
ion of
linked
(directly or
indirectly)
agents, that
binds to and
is
internalized
by such
receptors.
Hence, 20
for example,
the
conjugates
can contain
a themokine
or fragment
thereof
sufficient
for binding
and
internalizat
ion by a
receptor
thenabr; and
the
chenaokine,
fOr example,
fa' selected
from among,
for example,
I-309,
MCP-I,
MIP-la,
RANTES,
MCP-3,
MCP-2,1128,
MIG, LP-10,
I-TAC, SDF-I
SDF-I p,
BCA-1, an
Fotaxin,
MCP-4,
MCP-5, CIO,
LEO and
MIP-1172.
Exemplary of
such
conjugates
is LffivIld.
25in one
example of
tbe methods
herein, the
targeting
aeon or tho
conjugate
contains a
P10-4 or
allelic or
species
variants
thereof, and
the disease
or condition
is an
angiogenesis
-rnediated
disease. In
another
example, the
targeting
agent of rhe
conjugate is
a VEGF or
allelic or
species
variants
theffirn,
and the
disease or
canditinn is
an
aagiogenesis
imediated
disease.  22
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L. Examples
A.1)141N111O
NS
Euless
defined
otherwise,
all
technical
and
scientific
terms used
Mann hone
the sande
meaning as
is commonly
understood
by one of
skill ha the
art to which
ate  24
invention(s)
belong. All
patents,
patent
applications
, published
applications
and
publications
, Cunbank
sequences,
databases,
web sites
and other
published
materials
referred to
throughout
the entire
disclosure
herein,
unless noted
otherwise,
are
incorporated
by reference
in their
entirety. In
the event
that there
is a
plurality of
5
definitions
for terms
herein,
those in
ellW seefion
prevail.
Where
reference is
pied to a I
IRL or other
such
identifier
or address,
it
understood
that such
identifiers
can change
and
particular
inflintation
on die
haternor win
enure and
go, but
equivalent
information
eon be found
by searching
the
inter-net.
Reference
thereto
evidences
the
availability
- and public
disseminatio
n of such
infamiatinn.
ItAs used
herein,
toxin (also
referred
toes a
sytotoxin)
refers to a
molecule
ouch as
npolypeptide
or drug,
that when
internalized
into a cell
inhibits
will
function,
ouch as by
inhibiting
cell growth
anclAn
proliferatio
n The toxin
can inhibit
proliferatio
n or is
toxic to
collo. Any
molecule
that when
haternalized
by a cell
interferes
with or
detrimentall
y alters
cellular
metabolism
or in any
manner
inhibits
cell growth
or
proliferatio
n are 



15included
within the
ambit of
this term,
including,
but are not
limited to,
molecules
whose toxic
effects use
inc.-dieted
when
transported
into the
cell and
also those
whose toxic
effects are
mediated at
the cell
surface. A
variety of
eytonnans
are known
and include
those that
inhibit
protein
synthesis
and those
that inhibit
expression
of certain
genus
essential
for cellular
growth or
survival.
Toxins
include
those that
result its
cell death
and 211those
that inhibit
cell growth,
proliferatio
n and/or
differentiat
ion or
othenvise
detrimentall
y alter
eelhiMr
metabolism.
For example,
toxins,
include, but
are not
Limited to,
ribosome-ina
ctivating
proteins
(RlYs). Tim
Rigs, upon
internalizat
ion into a
cell, alter
metabolism
or gene
expression
in the cell,
regulate or
alter
protein
synthesis,
inhibits
proliferatio
n, kill the
cell or
otherwise
detrimentall
y affect die
cell, For
purposes
herein, a
25toxin, for
example, a
RIP protein,
such as a
modified RIP
protein
provided
herein, is a
targeted
agent. lbc
toxins
inhibit
growth and
proliferatio
n or
interfere
with or
dettimentall
y alter
cellular
metabolism
or in any
manner of
hoot cells
in which
they are
expressed
when the
cells arc
cultured
under
standard or
normal
uonditions
for such
sells.  25
As used
herein,
growth under
standard
conditions
with
reference to
host cells,
refers to
conditions
under which
such cells
are normally
proem to
express
encoded
proteins or
recombin.ani
proteins. As
used herein,
ribosome
inactivating
protein
(RIP) refers
to a class
of proteins
5 expressed
in plants
and bacteria
that are
potent
hilabitors
of
eukaryotic
and
prolcaryotic
protein
synthesis.
Rigs also
degrade
cellular DNA
upan import
into the
nucleus.
Rips nrc
N-glyeosicla
tios or
polynuelcoti
do:adenosinc
glyeosidases
and arc able
to
inactivate
ribosomal
and
nonribosorna
l nucleic
acid
substrates.
As used
herein,
reference to
RIP
palypeptides
refers to
any
polypeptide
that
10exhibits
N-glycositla
se activity
mid
inactivates
ribasomes.
These
include
polypeptides
isulateil
from natural
sourits as
well as
those made
syntheticall
y, such as
by
recombinant
methods , by
chemical
synthesis at
any method.
They also
include
variants,
yildtype,
species and
allelic
variants.
Exemplary
RLPs
include, but
are 1101
titaeilcd
to, any Type
I or Type it
RIPs
including,
but sot
[gulled tu,
Sbiga losin
including
Sbiga
13toxin 1
(Stal),
Stic2,
Sapmin 6,
Barley RIP
I, Barley
RIP II,
Gelonin,
Rich/ A,
Momordin I.
Momordin II,
Bryodin 1,
Bryodin 111,
Pap-S,
t,tettin,
Tilchosaithi
n, Mavis/
Ahrin-a,
Maize RIP 3,
Maize RIP 9,
Maize RIP X,
Tritth MAP,
Dianthin 30,
Niarin la,
Nimbi 1,
cytotoxicall
y active
fragments of
these Mains,
and MINT
ICUs /mown
to those of
still in
this art RIP
polspeplides
also
encompass
variants and
'ACT
modified
forms, sigh
as muteins,
of /OP
polypeptides
. Typically
variants and
modified
lama possess
1th
glycbsidase
activity.
Variatas
include, for
example,
allelic and
species
variants and
alaa those
with
insertions
or deletions
of aCCATIO
acid
residues.
Exemplary
sequences of
RLP proteins
are any Mat
include
amino acid
residues
having an
amino acid
sequence set
forth in any
of Sixth Ili
NOS: 1, 5,
89-11 I ac
well as
allelic
andith
species
variants
thereof and
25homologs
and modified
versions
thereof that
have at
least 40,
50, 60, 65,
70, 75,80,
95, 



90, 95, 96,
97, 98, 09
or more
sequence
identity,
particularly
any that
retain N-
glyeusidase
activity.
Exemplary
RIP variants
include any
known ian
the allot
those
provided
herein, such
ea a RIP
protein
having any
one or more
amino acid
variations
as set forth
in SEQ ID
1405 3,
6-21,
162-169.  26
As
usedherein,
a
vtunctional
activity' nr
"activity"
of a R
polypeptide
refers to
any activity
exhibited by
a RIF
polypeptide
that eon be
assessed.
Such
activitith
can be
tested in
vitro and/or
in vivo and
include, but
are not
limited to
Niglyocosida
se activity
andfor
polynucleoti
desdenosine
glycosidase
activity
including
RNAnse and
ONArise
activity.
Other
activities
include, Ind
not not
limited to,
superoxide
dismualase
activity,
phospholipas
e activity,
chitin=
activity and
anti-viral
activity.
Assays to
determine
activity of
RIP
polypeptides
, modified
forms
thereof or
conjugates
thereof, are
known to
those of
skill in the
art. For
example,
activity can
he assessed
by essaying
for protein
synthesis,
depthination
and/or cell
growth/viabi
lity. In
addition,
the
polyinfiteo-
10lidenfilim
osine
glycusidase
activity can
be assessed,
for example,
by purifying
the DNA from
cells
treated with
a RIP
polypeptide
and
visualizing
by staining
with
etbidium
bromide.
Exemplary
assays to
assess the
activity of
a RIP
polypeptide,
such as a
modified SAI
polypeptide,
or
conjugates
[harriedare
set forth
herein or
described in
Examples 2
and 5. IiAs
used herein,
an active
fragment
(used
interchangea
bly with an
active
portion) of
a toxin
refers to a
fragment
that has an
activity,
such as a
toxic
activity,
Des
catalytic
activity.
Hence
reference is
made to
catalyticall
y active
fragments of
toxins, such
Res, and
fragments
that retain
toxin
activity.
Where a
modified
toxin, such
as a
modified
Shiga toxin,
is provided,
the active
fragment
includm a
modification
. 20As used
herein,
variant
toxin
polypeptides
, such as
variant
Rills, refer
collectively
to RIPs
prior to
modification
to coiner
toxicity as
described
herein.
Vatiant
toxin teeny
form of that
polypeptide
that differs
frosts a
winItype
form, and
includes
allelic
and/or
species
variants,
polypeptides
encoded by
splice
variants,
and/or
modified
forms,
particularly
variants
with changes
in the
primary
structure.
Variants
include
those that
25 contain
deletion,
thpiacement,
or addition
of amino
acids
compared to
a wildtype
form of Use
protein. For
example,
variants of
SAI inchtde
those that
contain
amino and
mutations or
are
truncated
compared to
the wildtype
SAI
correspondin
g to
411.11110
acids 1-251
of the
mature A
domain set
forth la SEQ
ID NO:5, as
well as
allelic or
species  27
variations
thereof.
Exemplary of
intimations
are variants
land
variants 2
act forth in
REQ ID NOS:
22 and 24,
respectively
.       As
used herein,
stories
variatha
Teta to
variants in
pol)theptide
s among
different
species,
including
different
bacterial
species,
such as
Eschehchia
and
Shigella, 



5As used
herein,
allelic
variants
refer to
variations
in proteins
among
members of
the same
species.
As used
Weill, an
umnodiliod
RIP
polypeptide
refers to a
starling
protein that
is selected
for
modification
. The
starting
target
polypeptide
can be die
naturally-oc
curring,
wild-type
form of a
polypeptide.
In addition,
the starting
target
polypeptide
can leave l0
been
ptevionsly
altered or
mutated,
each that it
differs from
the .native
wild typo
isolbrin
butte
nonetheless
rettirml to
herein as a
starling
manodalod
(argot
protein
relative to
the
subsequently
modified
proteins
produced
herein.
Thua,
proteins
Imovni that
have been
modified lo
have a
desimd
increase or
decrease in
a particular
activity or
property
compared to
an
unmodified
reference
protein can
be used as
the starting
unmodified
15 target
protein. For
purpose:s
herein, an
unmodified
REP
polypeptide
includes the
RIP
polypeptide
alone, or an
active
fragment
thereof, or
conjugates
containing a
RiP
polypeptide
or active
fragment
thereof. As
used herein,
a "modified"
or "Instant"
RIP
polypeptide
rams to a
polypeptide
that has one
or more
mudifrcation
s in primary
sequence
compared to
a 20
reference
starting
protein or
unmodified
polopeptide,
such as a
wildtype
polypeptide,
or other
starting RIP
polypeptide
including
allelic
variants, of
a particular
species and
other
variants The
modification
or mutaton
alters
tcrxicity(i.
s., the
ability to
alter
metabolism
or gene
CRIOCSSi011
in Cho colt,
regulate or
alter
protein
tharthixis,
iadtibsit
prolifstalio
ns kill the
cell Cr
otherwise
detrimentall
y affect the
con). Hence
a modified
or mutant
RIP 25
contains
mutations,
including
insertions
and
deletions of
amino acid
residues in
my RIP,
whereby
tnxiciry is
reduced
compared to
the starting
RIP. 'the
one or more
mutations
include one
or more
amino acid
replacements
(substitutio
ns),
insertions,
deletions
and any.
combination
thereof. A
modified RIP
polypeptide
can have I,
2, 3, 4, 5,
6, 7, 8, 9,
10. 11, 12,
13, 14, 15,
16, 17, 18,
19,20 or
more
modified
positions.
("are rally,
these  28
IIILI
tattoos
change the
toxicity
and/or one
or more
other
activities
of the RP
polypepLide.
Such
modification
include
those
idendfied in
the
selection
methods
herein. In
addition to
containing
modification
s that alter
the toxicity
cube
polyamtide,
a modified
kit'
pelypeptide
also can
contain
other
modification
s. A
modified REP
polpeptide
typically 5
has 60%,
70%, SO %,
85%, 90%,
91%, 92%,
93%, 94%,
95%, 96%,
97%, 98%.
99% or more
sequence
identity to
a
correspondin
g sequence
of amino
acids of a
wildtype or
stetting
unmodified
RIP
polypeptide.
As used
herein,
Shiga Toxin
refers to
altlP
polypi:pile
originally
isolated
from
bacteria,
particularly
members of
the genus
Shigella and
other
related
genuses,
such as IV
Shigella
dysenteriee.
Ship Toxin
is a
nrultiaabuni
t protein
made up of
an A
subunit,
which
hecomes
cleaved hilo
At and A2 to
fon) the
active Shiga
Toxin Al
(SAO)
moiety. and
fin B
subunits.
The 13
subunits are
linked to
the A2
moiety and
are required
for may of
Shiga Toxin
into cells
(Sanrftig
and van
Dents, MOO
-6, 19:
5943-50,
2000). In
the
conjugates
herein, the
8 subunits
arc replaued
with a
targeting
agent for
/Pp into 15
a cell.
Bence the
conjugates
include thus
akin
subunit,
particularly
subunit A,
and most
particularly
, Ste
catalyticall
y active
fragment
(SAI) or an
active
fragment
thereof. An
exemplary
precursor
sequence of
an A subunit
of Shioa
Toxin is set
forth in SEQ
ID WTI, and
the nature
sequence is
set forth in
SEQ Tr)
950:5. The
analytically
active At
fragment
(SAO
corresponds
to amino
acids 1-251
arise
sequence set
forth in
SPA) ID 20
N0:5, sad
the A2
fragment
conesponas
to amino
acids
252-293 of
the sequence
set forth in
SFQ ID 50:5.
Shaw toxins
also exhibit
allelic and
species
variations.
Examples of
shiga toxins
include
those
produced by
Shigella
species and
allelic and
species
smiants
there, such
as, but not
limited to,
those palmed
in Rhgella
flysemeriee.
E. coil,
CarobacErfre
andii, 25
Aeromonones
hydrophila,A
eramononas
caviee, and
Enterobaeter
cloacae.
Exemplay
sequences of
the
precursor or
mature form
of the A
chains of
various
Shiga Toxins
are set
forth in any
of SEQ ID
NOS: 1, 3, 5
and 7-21.
Other
varituas in
the Ship
Toxin A
chain ere
set forth in
SEQ fit
1<0:6  



29       As
used herein,
"enzymatic
subunit" or
"catalytical
ly active
subunit" or
"active
subunit" of
a REP
polypeptide
refers to
the portion
orate
poRmeptide
that
mediates 1
toxic
activity-.
The toxic
activity can
be any
property or
activity of
the
pnlypeptide,
such as due
to
inhibitory
activity
against NINA
by virtue of
an
N-glyeosidas
e activity,
or 5
depurination
of DNA,
riaRNA, or
viral DNA or
viral RNA.
For
example.,
fur Ship
Toxin, the
active
portion is
the Al
subunit
(SA1), which
is activated
by cleavage
of the A
subunit into
Al and A2
fragments.
Hine e, an
active
portion of
the A-chain
of Ship
toxic is the
Al aubuniL
also
referred to
as SAL
Active
portions uf
Shine
Toxins, as
well as of
any INT, aim
lawman or
can be
10empiricall
y identified
using, in In
vitro tries
vivo
activity
assays that
assess
activity
(see,
Stirpe et
at,
Rio/Technolo
gy
10:405-12,
1992; and
Sandvig and
Van Deurs,
Physic!.
Rev.
75:949-66,
1996; Stirpe
and
Battelli,
Cell Mol
Life Sci.,
6): 1850-66,
2006). The A
subunits of
exemplary
RIPs are set
forth in
Table 3
herein, and
or are known
or could be
identified
by one of
skill in the
art. 15As
used herein,
an "active
portion
thereof' or
"active
fragment
thereof" or
a RIP toxin
refers to a
polypeptide
that
contains at
least the
minimal
amino acid
residues to
manifest a
toxic
activity.
typically an
active
portion
coutaius
cumliguous
;amino acids
Pont a PIP
polypeptide,
such as the
minimal
portion or
Llae A
subunit or
Al subunit,
required to
provide a
toxic
actisity.
Active
frakmaenM
and the
minimal
amino acid
20 residues
can be
empirically
determined
by pmdueing
sad testing
truncations
of one us
both of the
N- or C-
termini of a
kflr
polypeptide
A subunit or
Al subunit
to determine
those that
display an
activity.
Activity can
be assessed
by various
assays
described
herein or
known in the
art
including,
but not
limited to,
protein
synthesis
assays,
depurination
assays, or
cell
growth/viabi
lity assays.
Activity can
be any
pereenLage
of 25
activity
(more or
less) of the
full-lenuth
polypeptide,
including
but not
limited to,
1% of the
activity,
2%, 3%, 4%,
5%, 10%,
20%, 30%,
40%, 50%,
60%, 70%,
80%, 90%,
95%, 96%,
97%,
9856,99%,
100%, 200%,
300%, 400%,
500%, or
more
activity
compared to
the full
polypeptide.
10
Typicatly,
au active
Fragment of
a RIP toxin
is a
truncated
fragment in
which about
1, 2, 3, 4,
5, 6, 7, 8,
9, 10, 11,
12, 13, 14,
or 15 amino
acids at the
N- or C-
terminus of
the A-chain
of the
polypeptide
are missing.
Exemplary
active
fragments of
the
catalyticall
y active SAt
sntrunit, or
an active
Eminent
thereof of a
Shiga Toxin
am set 5
forth in SEQ
11) NO:22 or
SEQ ID
NO:24.
As used
herein,
toxicity
refers to
the ability
of a
molecule,
including a
peptide,
protein,
chemical, or
other
molecule to
alter
metabolism
Cr gene
expression
in the cell,
regulate or
alter
protein
synthesis,
inhibit
proliferatio
n, kill the
cell or
otherwise
detrimentall
y affect the
cell. For
purposes
herein, with
respect to
Rigs,
toxicity
refers to 10
the ability
oda RIP, or
sabunit
thereof or
fragment
thereof, to,
Icon
int:emendati
on into a
cell to
alter
mffabolism
or gene
expression
in the cell,
regulate or
alter
protein
synthesis,
inhibit
prolifeikirm
, kill the
cell or
otherwise
detrhnentall
y affect the
cell. For
example, RIP
polypcptides
, or
conjugates
thereof,
exhibit
cellular
toxicity via
a variety of
activities
including,
but rut
limited to,
their
N-glycosidas
e activity
and/or
15polynticle
caide:adenos
inc
glowsidaac
aclivity.
As used
herein,
N-glycosides
e gettvity
refer8 10
POIYPOPLIdO
celzyooecath
at CIG","
nucleotide
Nglycosidic
bonds. RIP
polypeplides
!exhibit
glyeosidase
activity by
rests caving
a specific
adenine
residue from
ribosomal
rRNA. Such
activity
results in
the
inhibition
of protein
synthesis
and
subsequent
cell death
by
preventing
the binding
nf 



20elungadon
factors to
the
ribosome.
As used
herein,
correapontli
ng maid...0
refers to
residues Mar
occur at
tickled
loci.
Related or
variant
polypeptides
are aligned
by any
method Drawn
In illoae of
skill in the
att. Such
methods
typically
maximize
notches, and
include
methods,
such as
using manual
alignments
and by using
the
nunerotts
aligument
pmgrams
available
(for 25
example,
BLAST?) and
others known
to those of
skill its
the at By
aligning the
sequences of
polypeptides
, one
skilled in
the art con
ibutify
correspondin
g residues,
using
conserved
and
identical
amino acid
ataiduea as
guides. For
example, one
of skill in
the net
recognizes
that the
referenced
positions of
a mature
Sbiga toxin
A-chain set
forth in SEQ
ID NO: 5
taffeta by
twenty two
amino acid
residues
when
computed to
a  31
precursor
Shiga toxin
Archaili set
forth iii
SEQ ID NO:
I, due to
the presence
of a simin
sequence.
Thus, die
amino acid
at position
twenty three
of SEQ 1D
NO: I
"corresponds
to" (lie
first amino
acidresidue
of SEQ ID
NO: S.
Farther, one
skilled in
the art also
can employ
conserved
amino acid
residues as
guides to
find
correspondin
g amine acid
5 residues
between and
among hanfim
and
non-human
coo :meek
Correspondin
g positions
also can be
based on
struetural
alignments,
for example
by using
computer
simulated
alignments
of protein
structure.
In other
instances,
correspondin
g regions
can he
identified.
One skilled
in the art
also can
employ
conserved
amino acid
residues as
guides to
find
correspondin
g amino acid
rnisidum
betwmn and
among human
and non" 10
human
sequences.
As used
herein,
"primary
secinence"
refers to
the sequence
of amino
acid
residue:: in
a
polypeatidc.
As used
herein, the
terms
"homology"
and
"identity"
are used
interchangea
bly, but
homology for
proteins can
include
conservative
amino acid
changes. In
general to
15identify
conesponding
positions
the
sequences nf
amino acids
are aligned
no that the
highmt order
match is
obtained
(see, e.g.:
Computationa
l Molecular
Biology Lesk
AM. ed.,
Oxford
University
'rein, New
York 1988'
rtiocomputin
infonnaties
and Genome
PriSc Smith,
DIN., ed.,
Academic
Press, New
York 1993:
Cow utSa sis
of Eegraence
Data. Part
I, Griffin,
A.M.,
andHD.,
eds., Humana
Press, New
Jemmy, 20
1994;
Sequence
Andysis in
Molecular
Biolospr,
von lIeinje,
G., Academic
Press, 1987;
and
Sentience
Analysis
'Primer
Gribskov, M.
and
Deyereux,
J., eds., M
Stockton
Press, New
York, 19)1,
Cardin etal.
(I 988) MAW)
Applied Wadi
48:10734 As
use herein,
"sequence
identity"
refers to
the number
of idontical
amino erns
(or
nucleotide
bases) in a
comparison
betwxn a
!mined a
reference
pulypeptide
or
25polynucleo
tide.
Homologous
pelypcplides
rifer lo a
predliticani
ned laminar
of identical
or
homologous
amino acid
residues.
Homology
includes
conservative
amino acid
substitution
s as well as
identical
residues.
Sequence
identity can
be
determined
by standard
alignment
algorithm
programs
used with
default gap
penalties
established
by each
supplier.
Homologous
nucleic acid
molecules
refer to a
pre-deternii
rted number
of  



32 identical
or
homologous
nucleotides_
Homology
includes
substitution
s that do
not change
the encoded
amino acid
(i.e.,
"silent
substitution
s") as well
as identical
residues.
Substantiall
y homologous
nucleic acid
molecules
hybridize
typically at
moderate.
stringency
or at Mull
stringency
all along
the length
of the
nucleic acid
or along at
least 5about
70%, 80% or
90% of the
full-length
nueleic acid
molecule of
interest
Also
contemplated
are nucleic
acid
molecules
that contain
degenerate
codons in
place of
codons in
the
hybridizing
nucleic acid
molecule or
in the
molecule
with a
specified
sequence
identity.
For
determinatio
n of
homology of
proteins,
conservadve
amino acids
can be
aligned as
well as
identical
amino acids;
in this
ease,
percentage
of identity
and 10
percentage
homology
varies.
Whether any
two nutted
acid
molecules
have
nucleotide
sequence,
(or "Y U"
PolVP0Plides
have amino
acid
sequences)
that are at
least 80%,
R5%, 90%,
95%, 96%,
97%, 98% or
99%
"identical"
can be
determined
using known
compotes
algorithms
such as the
"FAST A"
pmgram,
using for
example,
alt: default
paraukters
as in
Pearson
eta?. Pror.
Natl. Aaad.
Rai USA 85:
2444 (1988)
(other
15programs
include the
OCG program
package
(1)carcreux,
1., et al.,
Nucleic
Acids
Research
12(1): 387
(1984)),BLA8
TP, BLASTN,
FASTA
(Atschul,
S.F., as at,
hfolac.
Biol.
215:40311990
); Guide to
Iluaaputers
Martin J.
Bishop, ed.,
Academic
Press, Sim
Diego
(1994), and
Casino et
al. SIAM.1
Applied Math
48: 1073
(1988)). For
example, the
BLAST
fimction of
the National
Center foe
Biotechnolog
y
Information
20 deobase
can be used
to determine
identity.
Other
commercially
Cr publicly
available
programs
include
LINAStar
"NlegAlign"
program
(Madison,
WI) and the
University
of Wisconsin
Genetics
Computer
Group (ISWG)
"Gap"
program
(Madison
W1)).
Percent
homology or
identity of
proteins
and/or
nucleic acid
molecules
can be
determined,
ilg example,
by comparing
sequence
infirm:n[1n
using FL GAP
computer
program
(e.g., 25
Needleman et
add, Mot
Rio?, 48:
443 (1970),
as revised
by Smith and
Waterman
(Adv. Appl.
Math. 2: 482
(1981)).
Briefly, a
GAP program
defines
similarity
as the
number of
aligned
symbols (Leg
nucleotides
or amino
acids) which
are similar,
divided by
the total
number of
symbols hi
the Bruner
of the two
sequences.
Default
parameters
for arc GAP
program can
include: (I)
a unary
comparison
matrix
(containing
a value of 1
for
identititk
33 and 0 for
non
identities)
and the
weighted
conrparison
matrix of
Gribskov et
at NucL
Acids Rea.
14: 6745
(1986). as
described by
Schwartz and
Dayhoff eds.
Atlas of
Protein S
mace alisit
Structure
National
Biomedical
keseamii
Foundation,
pp, 353-358
(1979); (2)a
penalty of
3.0 for each
gap and an
additional
0.10 pyinalm
for each
symbol in
each 5gap;
and (3) no
penalty for
end gaps.
As used
herein, the
term
"identity"
represents a
comparison
between a
test and a
reference
polypeptide
or
poly-nucleot
ide. In one
nen-limiting
example, "at
least 90%
identical
to" refers
to percent
identities
from 90 to
100%
relative to
the reltenee
polypeptides
. Identity
at it level
of 90% or
more is
indicative
of the fact
that,
assuming  It
for
exemplifiedi
un puiposes
a test and
reffahnee
poi
ynueleetide
length of
100 mino
acids am
compared, no
more than
10% (i.e.,
10 out of
100) of emu
acids in the
test
polypeptide
differs from
that of the
reference
polypeptides
. Similar
comparisons
Can be made
between a
test and
reference
pelynneleotd
m, Snell
clifferenem
win be
represented
as point
Imitations
rauctoney
distributed
aver the
eMice length
of an amino
acid
sequence 15
or they can
be clustersd
in One or
more
locations of
varying Imp%
up to the
maximmn
allowable,
e.g., 10/ WO
amino acid
difference
(approximate
ly 90%
identity).
Differences
am defined
its nucleic
acid or
amino acid
substitution
s,
insertions
or
deletions.
At the level
of
homologies
or
identities
above Mont
85-90%, the
rarolt
should be
independent
of the
program and
gap
parameters
set; such
high levels
of identity
can Ito
assessed
readily,
20often
without
relying on
software. 



As used
herein, it
also is
understood
that the
tenant
"substantial
ly
identical"
or "similar"
varies with
the context
as mderstood
by those
skilled in
the relevant
ash but that
those of
skill can
assess such.
As used
herein, a
"selection
method" Mem
to any
method where
a protein is
25identified
based on a
particular
attribute,
property or
actiiity.
For purposes
herein, RIP
pnlypeptirte
s, or active
fragments
thereof,
identified
in the
selection
-method
herein
include
those that
display a
reduced
toxicity
compared In
an
unmodified
or starting
protein,  34
As used
herein,
production
by
recombinant
methods
refers to
using
recombinant
DNA methods
to express a
recombinant
polypeptides
Such methods
arc
vain-known
to one of
skill in the
art and
typically
include
methods of
molecular
biology for
expressing
proteins
encoded by
cloned DNA.
5As used
herein,
"increased
yield"
refers to
the ammint
of a RIP
pranged,
SITCh as
ingff or
absolute
amount, with
reference to
the amount
of a RIP
produced in
the presence
of a RIP
inhibitor
compared to
in the
absence of
the RIP
inhibitor.
As used
herein,
"isolated"
with
reference to
cells rafers
to the
separation
of a cell,
colony of
cells, et
pspnlation
of cells
away from
other cell
colonies or
populations
of II)
cells.
Isolation
can be
effected by
any
procedure
winch
separates
cells, such
as plating
conditions,
purificatirm
techniques
such as Mc
use
olionguetic
beads,
partadar
cellular
characterist
ics such as
grantdarity,
or other
similar
teduaiques.
For example,
isolation
can be
effected by
plating out
or spreading
a sample of
a cell
culture,
such as a
bacterial
cell
culture, on
a nubient
agar surface
under
conditions
where each
viable cell
grows and
15forms a
colony of
cells.
Plating
ratmditirma
can be
optimized,
such as by
diluting of
the cell
culture, so
that a
single
colony of
cells is
detected as
a discrete
eolcmy.
Cells or
colonies of
cells can be
individually
picked or
selected as
a single
mall.
As used
herein,
"isolated"
with
reference to
a nucleic
acid
molecule or
polypeptide
or other
bismolecule
means that
the nucleic
acid or
polypeptide
has 20
separated
from the
genetic
environment
Ram which
the polypept
de or
nucleic acid
or cell were
obtained. It
also can
mean altered
from the
natural
state. For
example, a
polysasiekot
idsora
pelypeptide
naturally
present in a
living
animal is
not
"isolated,"
bat the same
polynucleuti
tle or
polyps:Ode
separated
from-LID
eon/dating,
malmials of
its natural
state is
"isolated,"
as the term
D employed
herein.
Thus, a
pulypeptide
or 25
palynueleoti
dc produced
arid/or
contained
within a
recombinant
host cell is
ennsidered
isolated.
Alas
intended as
au "isolated
polypeptidel
or an
Isolated
potynucleoti
de are
polypeptides
or
pulynucleoti
dos that
have been
partially or
substantiall
y purified
from a
recombinant
host cell or
from it
native soot.
For
er,unple, a
tecombinaull
y pC011110,4
VerOOn of a
compound can
he
substantiall
y purified
by the
one-step
method
described in
35 



Smith et
al., Gene,
67:31-40
(1980). The
terms
isolated and
purified can
be used
interchangea
bly.
Thus, by
"isolated"
it is meant
that the
nucleic acid
is free of
coding
sequences of
those genm
that, in the
naturally-Da
mning genome
of the
organism (if
miy),
innweliately
5flank the
gene
encoding the
nucleic acid
of interest
Isolated DNA
ma be
single-stran
ded or
doublimatran
ded, and can
be genurnio
DNA, cDNA,
recombinant
hybrid DNA
or synthetic
DNA, ft can
be identical
to a
starting DNA
sequence or
can differ
from malt
sequence by
the
deletion,
addition, or
substitution
of one nr
mnre
nucleotides.
As used
herein,
"purified"
preparations
made from
biological
cells or
hosts mean
10 at !cast
the purity
of a cell
carnet
containing
the
indicated
DNA or
protein
bwItaling a
crude
extract of
the DNA or
protein of
itatireal.
Fur example,
in the case
of a
protein, a
purified
preparation
can be
obtained
following an
indisidual
technique or
a series of
preparative
or
biochemical
techniques,
and the DNA
or protein
of interest
can he
present at
various
degrees of
purity iii
these
preparatinns
. The
procedures
can include,
litut are
15not
limited to,
anunonium en
late
fractionatin
n, gel
filtration.
ion exchange
chromatograp
hy, affinity
chromatograp
hy, density
gradient
centrifugati
on, and
electrophurm
is.       As
used herein,
a
preparation
of DNA or
protein that
in
"substantial
ly pure" yr
'isolated"
refers to a
preparation
substantiall
y free from
naturally-oc
curring
materials 70
with which
such DNA or
protein is
normally
associated
in nature
and
generally
contains 5%
Of leas of
ffic other
contaminants
.       As
used heroin,
a cell
extra% that
contains the
DNA Of path)
of interest
refers to a
homogenate
preparation
or cell-free
preparation
obtained
from cells
that express
the protein
or contain
the DNA of
Merest. The
terra "cell
extract" is
intended to
include 25
culture
medMID,
especially
spent
culture
medium from
which the
cells have
been
removed. As
used herein,
a "selective
agent" or
"selection
agent"
refers to
any Motor to
which cella
or
populations
or cells an:
sensitive OT
suserptible,
and which,
by virtue of
-the be used
to identify
cells that
exhibit
resistance
to the agent
or to the
entente  36
of the agent
on the
cells.
Typically,
snieetion
agents are
used in
combination
with
expression
systems to
select for
expressed
polyperaides
that confer
resistance
to the host
cell to the
specific
selective
agent.
Exemplary of
selective
agents are
antibiotics.
As used
herein a
"selection
modulating
agent" or
"selection
modulator"
Or "agent
5that
modulates
selection"
refers to
any fan tor
or agent
used late
selection
method that
improves ur
ingresses
the ability
to select a
particular
attribute,
property or
activity,
such as an
atnibute,
property or
activity
ofth
recombinant
polypeptide.
Poi purposes
herein, an
agent that
modulates
seloaton Can
be used in
the methods
of selection
to improve
the
selection or
RP
POIYPeltdeS,
OT active
Ragmcds
thdeof,
which
exhibit
altered
toxicity. 10
Exemplary of
selection
modulators
are RIP
inhibitors.
For example,
a RIP
inhibitor,
such 



as an
adenine
analog,
decreases or
eases the
toxicity uf
a RIP
polypeptidu
to a hint
cell,
thereby
allowing for
expression
of the RIP
in the host
cell. The
selection
modulator
chosen, its
concentratio
n and
incubation
time are
factors that
can
influence
the ability
of a
sold:dun
modulator to
enhance the
ability to
select for a
lenticular
attrilmte,
property or
15activity.
Selection
modulators
thus differ
aura
selection
agents
As used
herein, an
"induction
agent" Totem
to any
factor that
is used to
initiate
recombinant
protein
expression
in a hoot
cell.
Fatitori
that can be
used as
inducurs
include, but
are not
limited to,
changes in
temperature
or the
adniraistrad
on of a
small
molecules,
peptides or
polypeptides
. The choice
of
indtration
agent
depends on
the host 20
cell used
for
redombinad
protein
expression
and on the
specific
promoter
used to
express the
protein. One
of skill in
the art is
Familiar
with various
induction
agents. For
example, in
the pET
expression
system, the
Ti RNA
polymerase
required for
gene
expression
is under the
&mini of the
IPTCrandueib
le Ti
promoter.
Protein
expression
does not
Occur in
host cells,
typically N.
coil HI2
(DP.3)
cells,
transformed
with a pET
vector
containing
25a cloned
tome, until
induction by
LPTG.
As used
herein, a
RIP
inhibitor is
any
chemical,
such as a
peptide,
polypi:lira:
,
oligonucleot
ide or other
molecule or
condition
that
inhibits the
activity of
a RIP
pnlypeptide.
lpieolly,
RIP
inhibitors
include any
that inhibit
the
N-glycosidas
e activity
nf a RIP
polypeptide.
Hence. RIP
inhibitors
are any
agent,
polypeptide,
or other  37
molecule
that reduces
the activity
of a RIP
polypeptide.
Such agents
are known
and include
any that
reduce the
activity of
a RIP
polypepdde.
Exemplary of
a PIP
inhlhilaria
4-aminopyraz
olol3,44Thyr
imidine
(4-APP). As
used haat,
"effective
to inhibit
the toxicity
of a RIP
polype,ptide
" when 5
referring to
a RIP
inhibitor
means that
in the
presence of
the
inhibitor, a
RIP
pnlypeptide
retains no
to little
activity or
its activity
is reduced
when
incubated in
do presence
of the RIP
inhibitor.
For example,
a RIP
sob/peptide
whose
toxicity is
inhibited
exhibits a
59%, 60%,
70%, 80%,
90%, 91%,
92%, 93%,
9494, 95%,
96%, 97%,
98%, 99%, or
100f/a
reduction in
toxicity
compared to
the toxic
activity of
the RIP
polameptide
in the 10
absence of
the RIP
inhibitor.
As used
herein,
"retains
toxic
activity"
Terms to a
RIP
polypeptide
or active
portion
thereof that
exhibits an
activity of
a PEP
pulypcplide,
which
aNivity is
typically
reduced
compared (0
a wild-type,
starling or
reference
form of a
RIP
polypThtidc.
For purposes
herein, an
activity is
retained if
it is
sufficient
enough to
exhibit a
toxic
activity 15
against a
Phoneme,
DNA, mRNA,
ORNA or
target host
cell. For
example, a
RIP
polypeptide
or active
portion
thereof
retains an
activity Tit
displays at
least 1%,
2%, 3%, 4%,
5%, 6%, 7%,
8%, 9^4,
10%, 20%,
30%, 40%,
50%, 60%,
70%, 80%,
90%, 93%, or
more
activity
compared to
a wild-type,
starting or
referentw
RIP
polypeptidc.
A RIP or
other toxin
can exhibit
a
substantial
reduction in
activity,
even to lens
than 1% trim
20original
activity, as
lone as a
conjugate
containing
such RIP is
effective
for
treatment.
As used
herein, a
conjugate
refers to
flit
molcculcs
provided
herein That
include one
or more
targeting
moiNies
linked
directly CPT
indirectly
to one or
more
targeted
agents that
are modified
RIP toxins.
These
conjugates
also are
referred to
herein as
ligand-tatin
conjugates
and include,
for example,
leukocyte
population
modulators
(LEW. Such 



25conjugates
include
fusion
proteins,
lbws
posduced by
chemical
conjugates
and those
produced by
any other
method
whereby at
least one
modified
toxin is
linked,
directly or
indirectly
to a !Naming
agent_
whereby upon
binding to a
cell
surtisec
receptor the
toxin is
internalized
into the
targeted
cell.  38 As
used herein,
a leukocyte
population
modulator
(1214) is a
ligand-tsxii
t conjugate
where the
targeting
agent is a
pnlypeptide
portion that
is
sufficient
to target
the
conjugate to
one or more
themokine
receptors
expressed on
a cell
thereby
cllating
intemalizado
n of a
linked or
otherwise
associated
targeted
agent.
Uramarally,
the
5polypeplide
portion Dian
LPM is a
chemolcime
Hand,
fragment or
allelic,
species or
splice
variant
thereof,
that targets
the
conjugate to
one or more
bemoan
receptors.
Typically,
via cell
sin-thee
expriased
chemokine
receptors,
such a
conjugate is
targeted to
one or more
than one
leukocyte.
AS uaed
herein, a
fusion
protein
reign to a
polmmEdde
that
contains at
least puts
10
polypepdde
components,
such as a
targeting
moiety (im.
a chemokine)
and a
targeted
agent, the
toxin, and
optionally a
peptide or
polypeptide
linicer.
Such
proteins can
be produced
by
expression
of a nucleic
acid
encoding the
conjugate in
host cells.
As used
heroin, a
targeted
agent is any
agent that
is intended
for
intanalialio
n by linkage
to a
targeting
moiety, as
defined
herein, and
that upon
internalizat
ion in some
15manner
alters or
affects
cellular
metabolism,
gowth,
aclisity,
viability or
other
property or
characterist
ic of the
cell. The
targeted
agents
herein are
the modified
toxins.
Exemplay of
targeted
agents
provided
herein are
SAI or
active
fragments
thereof,
including
modified SA1
polypeptides
. As tag
herein, to
target a
targeted
agent means
to direct it
to a oat
that
aspaesoeo 20
a salt:cad
meager by
linking the
treat to a
targeting
moiety. Upon
binding to
the receptor
the targeted
agent or
targeted
agent linked
to the
receptor
binding
moiety is
internalized
by the cell.
As used
herein,
"immune
cell" a
'immune
effector
cell" refers
to any cell
that helps
defend the
body against
infectious
disease and
foreign
materials as
pad of the
25 immune
system. Sea
cells
include
those laud
in the
blood, in
the
lymphatic
system, and
in other
body
tissues.
These
include, but
are not
limited to,
leukocytes
and other
tissue
resident
cells such
as laryffer
cells,
miaoglia,
alveolar
rnacmphage
or other
tissue
associated
immune cell.
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As used
herein,
lotatoeyto
refers to a
white blood
cell that
plays a role
in the
body's host
immune
defense
systwo.
Leukocytes
include, his
are not
limited to,
monocytus,
macrophages,
dendritic
cells, mast
cells,
natural
killer
cello,
graindoeytrn
(asophils,
eosinophils.
neutrophils)
, and
lymphocyds
CB and T
lymphocytes)
.        As
cooed
herein,
tissue
residential
cell (TRC)
refer to
specialized
calls that
reside in or
is specific
to
particular
tissues or
organs. Many
tissue
residential
cells play a
role in the
body's
immune
defenses,
particularly
with respect
to the
specific
tissue.
Included
among Kith
.nte. are
Kupffer
cells of the
liver,
micsuglia
oflhc brain
and alveolar
macrophages
offer lung.
10As used
herein,
activated
cells with
reference to
immune cells
or
leukosyles
rears In
cells that
upon
stimulation,
exhibit on
altered gene
expression
profile
compared to
cells that
were not
stimulated.
Typically,
such cells
secrete or
produce or
urntsgulate
expression
of soluble
or cell
surface-boun
d peptide or
polypeptide
mediators,
such as
mrlanmatory
or other
immune
mediators,
for exempt,
cytokines,
ebemokines
or other
15chunioal
messenger
proteins or
receptors
therefor,
which
expression
or
productinn
is greater
than prior
to
stimulation.
As used
herein, a
targeting
agent refers
to any tall
bilahrtg
hgand
PollPePride,
Sr portion
thereof,
lb-at binds
to a
targeted
cell by
binding to a
tall surthec
receptor
followed by
internalizat
ion thereof.
A targeting
agent is any
agent that
facilitates
internalizat
ion of 20the
targeted
moiety.
Hence, it is
any agent
that binds
to an
endoeytic
cell surface
receptor.
Targeting
moieties can
include any
pulypeptide,
or portion
thereof,
that binds
tn any
cellular
receptor or
cellular
lignnd so
long as the
polypeptido
to
internalized
by the cell
following
binding to
the cell
steace
molecule.
Par example,
targeting
moieties
include, but
are not
limited to,
antibodies,
growth
factors,
cytokines,
chemokinrn,
and 25
others.
Exemplary of
targeting
agstla we
those agents
that target
to
chernokine
rice pro's.
As octal
herein,
chemolcine
receptors
rale to
recePtorS
that
sPeolficallY
Interact
with a
naturally-ee
tirring
member of
the
chemokirte
family of
proteins and
transport it
into a cell
bearing such
receptors.
These
include, but
are not
limited to,
the
receptors
40 (CXCRI-7,
including
CXCR3A and
CXCR3B) to
which CXC
chemolcioes
bind and the
inceptors
(CCR1-10,
including
CCR2A and
CC1428),to
which Cr
fficinclaine
s bind, and
any other
nsceptors to
which any
chemokine
specifically
binds and
facilitates
internalimti
on of a
linked
targeted
agent. 



As used
herein, a
chemoldne
receptor
targeting
agent refers
to any
molecule or
tetanal that
specifically
binds ta a
chemokine
receptor on
a cell and
effects
internalizat
ion of a
linked nr
otherwise
associated
targeted
agent.
Cliernokinc
receptor
binding
moieties,
include, hut
are not
limited to,
may
polypeptide
that is
capable uf
binding to a
cell-surface
protein to
which a
chcinokine
would be
targeted,
and is
capable of
10facilitati
ng the
afitanalissl
ion Effie
ligand-conta
ining fusion
protein into
the cell.
Such
polypeptides
include
chemoldnes,
antibodies,
or fragments
thereof so
long as the
polypeptide
binds to one
or more
chemokine
receptors
and effects
intenoliseli
on or ally
linked
targeted
agent
Identificati
on of
fragments or
portions of
a
polypeptide,
such as a
the:maim or
antibody,
that is
cfficselne
in binding
to one or
more
chemokine
receptors
15and
internalisin
g a linked
targeted
agents can
be dune
empirically,
by testing,
for example,
a fragment
linked to a
cytelexic
agent and
looking for
cell death
acing any of
the assays
therefor
described
herein or
known to
those of
skill in the
art Hence, a
chemokine
receptor
targeting
agent
includes all
of the
peptides
characterize
d and
designated
as
elemokines,
which
include, but
are not
limited to,
classes
described
herein,
20and
Enameled
versions and
purlieus
thereof that
are
sufficient
to direct a
linked
targeted
agent to a
cell surface
receptor or
protein to
which the
fall-length
chemokine
specifically
binds and to
facilitate
or enable
internalizat
ion by the
cell on
which the
receptor or
prntein is
present. As
used herein,
the term
20YEekine
refers SO
Poh/PoPtideS
that include
25
haterleukins
,
chanokines,
lymphokinff,
munukines,
colony
stimulating
factors,
growth
factors,
adipoldnes
and receptor
associated
proteins,
and
functional
fragments
thereof. For
purposes
herein,
nornehemolci
ne cytokines
refer to all
cytokines,
most
typically
the classic
cytolchses
and does not
include the
chamois:saes
, which have
eheineattrad
red said
offer
activities
not
generally
exhibited by
other
(classic)
cytokines.
Chemokines,
on  WO
200E08021gPC
T/CM007/0022
78 41
recognized
by those
skill in the
art and
discussed
Kevin Mow,
however, are
a distinct
class of
polypeptides
.       As
used herein,
chemoldnes
refers to a
family of
small
proteins
secreted
from cells
that promote
the movement
or
elsemotaxis
of nearby
cells. Some
chernokines
are 5
considered
pro-inflamma
tory and can
be induced
(luring an
immune
response
while others
are
considered
homeostatic.
Typically,
claemokines
exert their
cluanualtrae
lanl
funetion aud
uthay
finetions
try binding
to one or
more
chemokine
IeCtriatOTS,
Chemoldnes
include
proteins
isolated
from natural
sources as
well as
those made
synthelicalN
, by
recombinant
means or by
chemical
s)mthesis.
Exemplary
chemokines
10(set forth
in SEQ ID
NOs:
112-161)
include,
telt are ant
limited to,
MCP-I,
Eotaxin,
SDF-1/3,
ORO-ct,
MIP-Irs,11.-
8, re 4 o,
MCP-3,
NEP-3v, MDC,
MIP-la,
11CA-1,
OCP-2,
ENA-78, PRP,
MOO, P144,
11-44varl ,
50I42,
MCP-2,
MCP-4,
M1P-4,
mip-3p,mrp-2
o, MP-2p,
mrp-smcc-I,
RANTER,
Eotaxin-2,
TARP-,
T-309,
Lympbotatain
, Lungkinc,
cm, mrP.ii,
MCP-5, TEC,
Exodus-2,
M1143, 1
BCE,
Eotaxin-3,
CTACK, MEC,
SCM- 



15 1 1-TAC,
BEAK,
SR-PSOX,
Fractalkinc,
LI378-0,NIIP
-11)2, and
others known
to those of
skill ha the
net
References
to
chnimokiace
typically
includes
monomeric
forms of
such
chemokincs.
Chemokines
aiR0 include
dimerie or
other
multimeric
forms.
Chemokirm
encompasses
variants or
muteins of
chcm.okinee
that possess
the ability
In target a
finked
targeted
agent us
cbemnkine-re
ceptor
bearing
cells.
Muleins of
20
ehemokines
also are
contemplated
as tingoting
agents for
use in the
conjugates.
Such muhine
can stave
conservative
amino acid
chatugay,
such as
those set
forth below
in the
following
Table 1.
Nucleic
acids
encoding
such matins
will, unless
modified by
replacement
of
degenerate
codons,
hybridize
under
conditions
of at Bast
low
stringency
to DNA,
generally
high
stringency,
to DNA
encoding a
wild-tripe
protein.
Multins and
25
modification
s of the
proteins
also
include, but
arc not
limited to,
minor
allelic or
species
variations
and
insertions
or deletions
of residues.
Examples of
cheinolcine
variants are
net forth in
SEQ ID NO&
170-191.
suitable
conservative
and
noreconwevat
ive
substitution
s of amino
acids are
known to
those of
skill in
this art and
can be made
generally
withmil
altering the
activity of
the
tesulling
molecule.
Those
otiskill In
this art
necognize
that, in  42
general,
dingle amino
said
substitution
s in
non-essentia
l regions of
a polnerdide
do not
substantiall
y alter
activity
(see, e.g.,
Weston etal.
Molecular
Biology
lithe Gene,
41,h
Edition,
1987, The
Benjaminkful
timings gob.
co., p.224).
Such
substitution
s can be
made in
accordance
with those
net forth as
follows:
TABLE I
Original
residueCosse
rvuelveun
baititatlan
Ala (A) Am
(RIG-Iy; Sir
Lys A. (541
Gin; His Cyr
(C) Ole
MSer,
liartal
annnHo acid
Ass CB (E.)
Asp Gly (CO
His ?JDAda;
Par Ile
(I)-4 IA .
<1141 ; Vii
al Len
(t.)Ilu; Val



Lys (R.)
Aug Oh; Glu
Mel (M)
.l'he (JO
kLetidd;
LTro; Tyner
toe (S)Thr
larm  Sea
lop (V) TjT
al MY)T yr
ry; ?he 'Le:
Len 5 Other
substitution
s also am
permissible
and can bp
determined
empirically
or in accord
with known
conservative
or
non-conserva
live
substitution
s. Any such
modification
of the
pitypeptide
can be
effected by
any Means
known to
those of
skill in
this art.
10As tiara
bmcin, a
portico of a
chemokine
refers to a
fragrnent or
piece of
chemokine
that is
sufficient,
eitha Manc
or as a
dimes with
another
fragment or
a chemokine
monomer, to
bind to a
chemokine
'wooly); for
internalizat
ion of a
liokod
targeted
agent.
Various in
vitro assays
for
identificati
on of
chemokines
and
ithemokine
activity,
partictd.ady
ichernotacti
c
activities,
are known to
those of
skill in the
art (see, 15
e.g., Wain
et at
(1987)Biorhe
m. Biophys.
Res. Commun.
149755 to
identify
chemetaxis
of
neutrophils;
Larsen et at
(1989)
Science
243:1464 and
Parr et at
(1994)Proc.
Had. Acad.
Sri U.S.A.
91:3652 to
Limy
chemotaxis
of
lymphocytes;
see, also
Internationa
l  43 PC1
application
No. WO
99133990,
which
describes
numerous
assays and
exemplifies
means to
identify
chomokincs).
Such assays
can be -wed
to identify
chemokinws,
modified
ethemokines
and waive
fragments
thereof
Binding
assays, as
described
herein and
known to
those of
skill in the
art can be
used to
identify
moieties
that will 



5
specifically
recognize
chemokine
receptors,
and cytotuic
assays can
be used to
identity
those that
also
internalize
linked or
associated
targeted
agents.
As used
herein,
nucleic acid
encoding a
ehemokine
peptide or
polypeptide
refew to any
of the
nucleic acid
fragments
set forth
huh' as
coding such
peptides, to
any SIISi)
nucleic acid
fragments
known to
these of
skill in the
art any
Ilbakie acid
fragment
that
10encodes a
chemolcine
that binds
to a
chemokine
receptor and
is
internalized
thereby and
can he
isolated
from a human
cell library
using any of
the
preceding
nucleic acid
iluments as
a probe or
any nucleic
acid
fragment
that encodes
any of the
known
chemokiue
peptides,
including
those set
forth in SEQ
NOs:I12-161,
170-191 and
any DNA
fragment
that can be
produced
foam any of
the
preceding
nucleic acid
fragments by
15
substitution
of
degenerate
codims. It
is
understood
that once
the complete
amino acid
sequence of
a peptide,
such as a
cbtonokine
peptide, and
one nucleic
fragment
encoding
such peptide
are
available to
those of
skill in the
art, it is
rcogine to
.SubOtitilte
degenerate
codons and
prnduee any
of the
possible
nucleic
liegmmts Mat
encode such
peptide. Cl
also is
:amorally
possible to
synthesize
nucleic
acids
encoding
such
peptides
based on the
20 amino
acid
sequence.
As used
herein, a
linker is a
peptide or
other
molecule
that links a
targeting
agent (i.e.
chemokine
polypeptide)
to the
targeted
agent. The
linker can
be bound via
the N- or
C-tenninus
or an
internal
reside near,
typically
within about
20 amino
acids, of
either
terminus of
a targeted
agent, if
the agent is
a poluepdde
or peptide.
Typically,
where 25the
Largetod
agent is a
chemokine,
linkage
herein is at
the
CUerminus.
The linkers
used herein
can serve
merely to
link the
components
of the
conjugate,
tn increase
intracellula
r
availability
, serum
stability,
speeiticily
and
solubility
of the
conjugate or
provide
increased
flexibility
or relieve
static
hindrance En
else
conjugate.
For example,
specificity
or
intracellula
r
availability
of the
targeted
agent can be
conferred by
including a
linker  44
that is a
substrate
for certain
proteases,
such as a
protease
that is
present at
higher
levels in
turner cells
than normal
cells. As
used herein,
peptide
andor
polypepride
means a
polymer in
which El's
monomers are
amino acid
residues
which are
joined
together
through
amide bonds,
5alternative
ly referred
to as a
polypeptide.
When the
amino acids
are
alpha-amino
acids,
either the
L-optical
isomer or
the
D-optical
isomer can
be used, the
Lisomers
being
preferred.
Additionally
, unnatural
amino acids
such as
beta-alauine
,
phonylglyein
e, and
hoznoadvin.e
sic meant to
be included)
Commonly
encountered
amine acids
that arc not
gene-encoded
also can be
used io
ligand-toxia
chimeras
prodded
herein,
although 10
preferred
amino acids
are those
that are
encodable,
As used
herein, the
"amino
acids,"
which occur
in she
various
amino acid
sapcnees
appearing
hada, are
identified
according to
their
well-knows,
three-letter
or
one-letttir
abbreviation
s (see Table
17 The
nucleotides,
which occur
in the
various DNA
fragments,
are
designated
with the
standard
single-lard
designations
used
routinely in
15 abeam 



As used
herein, an
"amino acid"
is an
organic
compound
containing
an amino
gaup and a
carboxylic
acid group.
A
polypeptide
contains two
or more
amino acids.
For purposes
&Nifty amino
acids
inchide the
twenty
naturally-oc
curring
amino acids,
non-natural
amino adds,
and amino
acid analogs
(e.g., amino
acids
wherein the
n-carbon
20has a side
chain).
As used
herein,
"amino acid
residue"
refers to an
amino acid
armed upon
chemical
digestion
(hydrolysis)
Sara
polypeptide
at its
peptide
linkages.
The amino
acid
rosidtia
deseribcd
Nadu arc
goverally in
the 'If
isomeric
fon-ts.
Residues in
the '`D"
iSOIlleTic
form can be
substituted
for aity
L-amino acid
resifts, as
long as the
desired 25
functional
property is
retained by
the
polveptitio.
15.1112
refers to
the free
amino group
present at
the amino
terminus af
a
polypeptide.
CO011 refers
to the free
carboxy
group
pa'coint the
carboxyl
terminus of
a
polypeplide.
In keeping
with
standard
polypepdde
nomenclature
described in
Biol. Chem.,
243:3552-59
(1969) and
adopted at
37 C.F.B_ .
1.321 - ten,
abbreviation
s for amino
acid residua
are shown in
Table 2.  WO
2008/080218F
CT/CAnIO7iIJ
e3Z7O 45
All
sequences of
amino acid
residues
represented
Mich by a
1011111lia
fray., a
left to
right
orientation
in the
conventienal
direction of
uniMmterwint
iS to
cetb(rxyl-tc
ruhaus. SiIn
addition,
the phrase
"amino acid
sesidue" is
defined to
broad y
include the
amino acids
listed ill
the Table
rif
Corrwsponden
ee (Table 23
and
modified,
non-natural
and unusual
amino acids,
SUCil as
those
referred to
in 37 C17.R.
1.821-1.822,
and
incorporated
himiu by
'Meccas,
Farthermore,
it should be
noted that a
dash at the
beginning or
end of sin
amino acid
residue
sequenco
indicates a
peptide bond
to a Thither
sequence of
one IP or
more amino
acid
residues or
to an
amino-termin
al group
such as NII2
or to a
carboxyl -
terminal
grmip such
as COOK
As used
herein,
"naturally
neenwing
amino acids"
refer tn the
in Isaminn
acifts that
occur in
pulypeptidcs
.
As carat
&ruin, the
term
"non-nanwat
mnino acid"
refers to an
organic
compound
ISthat has a
structure
similar
taunttural
amino acid
but has been
modified
stnictorally
to  46 mimic
the
structure
and
reactivity
of a natural
amino acid.
lecm-natumll
y conning
amino acids
thus
include, for
example,
amino acids
Or analogs
of anthm
acids other
than the 20
lumpily
mooning
amigo acids
and
hit:fade,
hut arc not
limited to,
the
Disosimsomer
s of amino
acids.
Exemplary
non-natural
amino acids
are known to
those of
5skill in
the art 



As need
herein,
cocas or
clasinid
refers to
discrete
elements
that tue
need to
introduce
hclerologuus
DNA into
calls lor
either
expression
orth,
laelcroluguu
s DNA or Mr
replication
of dm cloned
heterolugous
DNA.
Sekelion and
um of such
vec turs and
plas-mids
are well
within the
level of
skill of the
art. 10As
used herein,
expression
refers to
the process
by which
nucleic acid
is
transcribed
into niltICA
and
translated
into
peptides,
polypeptides
, or
proteins. If
the nucleic
acid is
derived hem
generale
DNA, express
ion can, if
an
appropriate
enkaryotic
host cell or
organism is
seleeLed,
include
splicing of
the tuRNA.
As used
herein,
expression
vector
includes
vectors
capable of
expressing
DNA
15fragments'
that are in
operative
linkage with
regulatory
sequences,
such as
promoter
regions,
thin are
capable of
effecting
expression
of such DNA
fragments.
Thus, an
expressi Oil
vector
refers to a
recombinant
DNA or RNA
construct,
such as a
plamnid, a
phage,
recombinant
vials or
other vector
that, upon
introchmtion
into an a
ppmpriate
host cell,
results in
expression
of the
cloned DNA.
Appropriate
expression
vectors ate
well 20
known to
those of
skill in the
art and
include
those that
are
roplicable
in
eukaryotic
cells and/or
prokaryotic
cells and
those that
remain
episumal or
can
integrate
into the
hest cell
Rename.
As used, the
term
"nucleotide
sequence
coding for
expression
of' a
polypeptide
refers to a
sequence
that upon
transcriptio
n sod
subsequent
translation
of the
resultant 25
mRNA,
produces the
pulps:Vide.
As used
herein, the
tents
"expression
conMA
sequences"
refers to
nucleic acid
sequences
that
regulate the
expression
of a nucleic
acid
sequence to
which loin
operatively
linked.
Expression
control
sequences
are
operatively
linked to a
nucleic acid
sespence
when the
expression
control
sequences
control and
regulate the
transcriptio
n  47 and,
as
appropriate,
translation
of the
nucleic acid
sequence.
Thus,
expression
control
seglisucus
can WCI0de
8171730,0014
promoters,
enhancers,
transcriptio
n
terminators,
a star cedon
(i.e., ATG)
in front of
a
protein-enco
ding gnat,
spite*
simmls for
introits,
and scale
teenier
oldie
correct
reading
frame of a
protein-enco
ding gene to
permit
proper 5
translation
uf the
raRNA, and
stop codons.
in addition,
DNA
sequence"
encoding a
fluorescent
indicator
polypeptide,
suede as it
gent or blue
fluorescent
protein, con
he included
in order In
select
positive
clones
(i.e., those
host cells
caprisiag
the desired
polypeptide)
. As used
herein,
"host cells"
are cells in
which a
vector can
be
propagated
and its 10
nucleic acid
expensed.
The term
also
include" any
progeny of
the subject
host cell.
It is
understood
that ail
progeny may
not be
identical to
the parental
cell since
there can be
mutations
that occur
during
replication.
Such progeny
are included
when the
term "host
cell" is
used. As
used herein,
secretion
signal
refers to a
peptide
rejlion
within the
precursor
15protein
that directs
secretion of
theprecursor
protein flan
the
cytoplasm of
the host
into the
periplasmie
spa cc or
into the
extracellula
r growth
medium. Such
signals can
be either at
the cosine
terminus or
earboxy
terminus of
theprecursor
protein. The
preferred
secretion
signal is
linked to
the amino
terminus and
can he
betemlogous
to the
protein to
which it is
linked.
Tqmically
signal
SeqUellOCIS
are cleaved
during
transit
through the
20cellular
secretion
poliway.
Cleavage is
not
essential or
need In he
precisely
placed as 



long as the
secreted
protein
retains its
desired
activity.
As used
herein,
transfectim
refers to
the taldag
op of DNA or
RNA by a
host cell.
Transformati
on refers lo
this process
performed in
a manner
such that
the DNA is
septic:Wile,
either as an
extrachromos
omal element
or as part
of the
chromosomal
DNA of 25
the host.
Methods and
means for
effecting
transfection
and
transformati
on crewel]
known to
those of
skill in
this all
(see, e.g.,
Wicks- et at
(1979)Proc.
Wad Acad.
5Si USA
76:1373-1376
; Cohen
gaol.
(1972)Proc.
Natl. Acad.
Sat USA
69:2110). As
used herein,
tbe term
"functional
fragment!'
refers to a
polypeptide
which
possesses an
activity
that can be
identified
through a
defaced
functional
assay and
that is  48
associated
with a
particular
biologic,
inotpholerne
, or
phenotypic
alteration
in a call or
cell
mechanism or
cell
activity.
As lised
herein,
activity
refers to
any activity
of a
polypeptide
exhibited in
satro andlor
In vivo. 5As
used herein,
biological
activity
refers to
the in vivo
activities
of a
compound or
physiologica
l responsos
that result
upon in vim
administiati
on oft
compound,
such to the
mitigates
provide
herein,
composition
or other
mixture.
Biological
activity,
thus,
enconipasses
therapeutic
ethers and
pharmaceutic
al activity
of alleh
compounds,
compositions
and
mixtures.
Such
biological
activity
can,
however, be
defined with
10reference
to
particular
in vitro
activities,
as measured
in a delinod
assay. Thus,
for example,
reference
herein to
the
biological
activity of
a cbemokine
monomer,
dimer or
'fragment
thereof or
other
combinatirm
nf chemokine
monomers and
fragments,
refers to
the ability
of the
chemokine to
bind to
eel's
bearing
chemokine
receptors
and
internalize
a linked
agent, Such
activity is
Typically
assessed in
vitro by
linking the
chemokine 15
(dimer,
monomer or
fragment) to
a cylotoxic
ageut, snob
as a
modified
shiga-Al
subunit,
contacting
cells
bearing
chemokine
receptors,
such as
leukocytes,
with
thenoningate
and
assessing
cell
proliferatio
n or growth.
Such in
vitro
activity
should bc
ctrapelative
to in vitro
activity.
Numerous
animal
models are
referenced
and
described
herein As
used herein,
the tern,
biolegiridly
active, or
reference to
the
biological
activity 20
of a
conjugate
made up of a
targeting
agent, such
as a
conjugate
containing a
chemokine
and a
targeted
agent, such
as a
modified
shiga-Al
subunit,
refers in
that
instance to
the ability
of such
polypeptide
to
enzymaticall
y inhibit
protein
synthesis by
Mactivation
of
ribosome);
either in
vito Or in
vitro or to
inhibit the
growth of or
kill cells
upon
internalizat
ion of the
toximeontain
.ing
polypeptide
by the
cells. Such
biological
or
25cytotoxic
activity can
be assayed
by any
method [mown
to those of
skill in the
art 



including,
but not
limited to,
the in vitro
assays that
measure
protein
synthesis
and in vim
essays that
assess
cytotoxicity
by measuring
the alba of
a test
compound on
cell
proliferatio
n or on
protein
synthesis.
Partieuhrly
pouthrred,
however, are
assays that
assess
cytotoxicity
in targeted
cells  49
As wed
herein,
Baer:lastly
binds to a
targeted
receptor
means to
bind with
sufficient
affinity for
the receptor
to effect
internalizat
ion.
Typically
binding is
with an
affinity
(Ka) of 10'
limol, 103
l/mtal
greaten As
used herein,
to hold to a
receptor
refers to
the ability
0f1 Hemel to
specifically
Srecognize
and
specifically
bind or
tied/stably
bind, as
&sum} by
standard in
vitro
assays, to
such
rents:tors.
For example,
binding
measures the
capacity of
the
chemokine
conjugate,
chemokine
monomer, or
other
chemolfine
receptor
targeting
agent to
recognize a
chemokine
receptor on
cells known
to exprom
ancli
chemokine
receptors.
Such cells
include cell
lines or
various
primary
leukucyle
cell
subtypes
such as, but
not 10Waited
lo,
rnicreglia,
monocytes,
macrophages,
neutrophils,
eosinophils.
basophiLs,
natural
killer
cells, B
cells, mast
cells,
dendritic
cells and
T-cells, or
ether Caste
residential
cells, or
activated
forms of
such cells
using well
described
ligand-recep
tor binding
assays,
chemotaxis
assays,
histepatholo
gic
analyses,
flow
cytometry
and eonfocal
microscopic
analyses,
and other
assays known
to Mote of
skill in the
art anctor
15exemplifie
d heroin.
As used
herein_ a
culture
moans a
propagation
of cells in
a medium
conducive to
their
growth, and
all
sub-cultures
thereof. The
term
subculture
refers to a
culture of
cells grown
front cells
of another
culture
(source
culture), or
any
subculture
of the
source
culture,
regardless
of the
mutter of
subcultwings
that have
been
performed
hetween the
20subculhoe
rif interest
and the
source
culture. The
tent "to
cukure"
refers to
the process
by which
such culture
propagates.
As used
herein, a
composition
refers to
any mixture
of two or
more
products or
compounds
(e.g.,
agents,
modulators,
regulators,
etc.), it
can be ft
solution, a
suspension,
liquid,
powder, a
paste,
aqueous,
Pon-aquemis
fonnulations
or any
combination
thereof As
used herein,
a
combination
relics to
any
association
betwcw two
or more
items.
As used
herein an
effective
amount of a
compound for
treating a
particular
disease is
an amount
that is
suffietais
to
ameliorate,
or in some
manner
reduce the
symptoms
associated
with the
disease.
Sikh amount
can be
administered
as a single
50 



dosage or
Ci17e be
admhitstercd
according to
a regimen,
whereby it
is
effective.
The amount
can cure the
disease but,
typically,
is
admthistered
in order to
ameliorate
the symptoms
of the
disease.
Repeated
administrati
on can be
required to
achiers the
desired
amelioration
of symptoms.
5As used
hernia,
pharmaceutic
ally
acceptable
salts,
esters or
other
derivatives
of the
conjugates
include any
salts,
esters or
derivatives
that can be
readily
prepared by
those of
skill in
this art
using known
methods for
such
derivatizati
on and that
produce
compounds
that can be
administered
to animals
or humans
without
substantial
toxic
effects and
that either
are
phannacentic
ally active
or ale
prodiugs.
IllAs used
herein,
Ireatmail
means any
manner in
which the
symptoms of
a condition.
disorder or
disease are
ameliorated
or otherwise
beneficially
altered.
Treatment
also
encompasses
any
phamiaceutic
al use of
the
compositions
herein. As
used herein,
amelioration
of the
symptoms of
a particular
disorder by
administrati
on of a
particular
pharmaceutic
al
composition
infers to
any
Icasemag,
15whether
pemmnent or
temporary,
lasting or
transient
that eau is
attributed
to or
associated
with
administrati
on of the
composition.
As toned
herein, the
term
"subject"
refers tu an
animals,
including a
mammal,
witch as a
human being.
As used
herein, a
patient
refers to a
human
subject.
20As used
herein, the
term
"antibody'
as used
herein
includes
intact
molecuks as
well as
functional
fmgmrents
thereof,
such as Fab.
ftbabtfr,
and Frulhat
arc capable
of binding
the epitopie
determinant.
Those
functional
antibody
frapnents
retain some
ability to
selectively
bind with
their
respective
antigen or
receptor and
are defined
as follows:
25(1) Fah,
the fragnent
which
contains a
monovalent
antigen-bind
ing fragment
of an
antibody
molecule,
can be
produced by
digestion of
whole
antibody
wills the
immune
papain to
yield ma
intact light
chain and a
poition of
one heavy
chain;  51
(2) Fab',
the fragment
of au
antibody
molecule
that can be
obtained by
treating
whole
antibody
with pepsin,
followed by
reduction,
to yield an
intact light
chain and a
portion of
dm heavy
chain; two
Fab'
fragments
are obtained
per antibody
molecule;
(3) E(ab92,
the fragment
of the
antibody
that can he
obtained by
heating
whole
antibody 5
with the
ensyne
pepsin
without
subsequent
reduction;
14aM)2 is a
dimm of two
Fab'
fragments
bold
together by
two
disullide
bonds;  (4)
Fr, defined
as a
genetically
engineered
fragment
containing
the variable
region of
the light
chain and
the variable
region of
the heavy
chain
expressed as
two chains;
and 



(5) Single
chain
antibody
("SCA"), a
genetically
engineered
molecule
containing
the
10variable
region of
the light
chain and
the variable
region of
the heavy
chain,
linked hr a
suitable
polypeptide
linker as a
genetically
-Used single
chain
molecille.
Methods of
making these
fragments am
known in the
art (see,
for example,
Harlow and
Lane,
Antibodies:
A Laboratory
Manual, Cold
Spring
ilarbor
Laboratory,
New York,
1988,
incorporated
herein by
reference).
15As used
herein, the
term
"epitope"
means any
antigenic
determinant
on an
antigen In
which the
paratope of
an antibody
binds.
Epitopic
determinants
contain
chemically
active
surface
groupings of
molecules
such as
amino acids
or
carbohydrate
side chains
and usually
have
specific
three
dimensional
structural
characterist
ics, as well
as specific
charge
charaCtell
sties. 20As
used hive ,
Ilue
singular
Farms "a,"
"an" and PM"
malt, de
plural
referents
unless the
context
clearly
dictates
othuswise.
nos, for
example,
refereum to
curcpouud,
"comprising
an
extracellula
r domain"
includes
compounds
with one or
a plurality
of
estracellula
r domains.
As used
herein, =gel
and amounts
can he
expressed as
"about'
aparticular
25value or
range. About
also
includes the
exact
amount.
Hence "about
5 bases'
'neatly
"about 5
bases" aid
also "5
bases",
As usod
herein,
"optional"
or
"optionally"
imam that dm
subsequently
destsibed
event or
cimunutanee
dons or does
not umur,
nod that the
description
includes
instances
52 whers mid
event or
siniunffilan
ce occurs
and
instances
where it
does net.
For example,
an
optionally
substituted
group means
'list the
group is
moubstiluted
or is
snbstitnted.
As used
herein, the
abbreviation
s for any
protective
groups,
amino midi;
and other
compounds
we, unless
indicated
otherwise,
in accord
wide their
common
usage, 5
reeogninvl
abbreviation
s, or the
ILIPAC-10B
Commissime
on
Biochemical
Nomenclature
(1972)Bioche
m.,
11:942-944.
Ribosome
Inaedvating
Proteins
(RFS),
Selection,
Expression
and
Production
Thereof
10Provided
are methods
for
selecting,
identifying,
purifying,
stutter
isolatffig
for ribosome
inactivating
protein
(RIP) toxins
with reduced
toxicity,
the
insulting
modified
RiPs, and
tnethods of
expressing
PdPs and
modified
RIPs and
conjugates
thereof.
Toxicity is
reduced
sufficiently
to bus-misc
expression
of the
protein, but
sufficient
toxicity
remains for
the RIP to
exhibit the
therapeutic
effect
(inhibition
at killing
of 



15cells).
Since 141Ps
are so
toxic, a
reduction in
activity of
lir-,
100,1000-fol
d, or more
dove nut
aubotantiall
y biffiact
on the use
of the toxin
so a toxin
in the
conjugates
for
inhibiting
or killing
cells or
affecting
cellular
metabolism.
The methods
provided
horcin
employ lelP
inhibitors,
such as
4-sminopyraz
olo IS,
4-ch-pyiimid
ine (4-APP),
to modulate
thei
selection of
RIP toxins
and to
increase the
20high-yield
production
thereof.
Also
provided arc
hoard-toxin
conjugates
containing
all Of past
of modified
RIP
sufficient
to exert
toxic.
seviyity,
for
carample,
any provided
herein. The
solceted
modified
RUN, and
conjug-alm
containing
modified
Riles,
exhibit less
toxicity to
host firth;
=siting is
an increased
yield of
protein
product
following
expression
thereof. The
increased
yield is
associated
with less
inherent
toxicity
audffir
25inhibition
of-activity
with 4-APP
as noted and
dmeribcd in
detail
herein
below.
RIPs arc
toxins that
promote
cellular
toxicity sod
Meath by
depurionting
eukaryotic
and
prokaryotic
ribosomal
RNA (rIENA)
resulting in
protein
synthesis
inhibition.
Generally,
RIPs,
including
ricin and
Shies Toxin,
have toxic
activity
against
mermen:Mc
ribosomes.
Some RIPs,
however,
aall attack
milearyotic
and
prokaryotic
WO
2005/IPCDCA2
007/0022?8
53
tihosnines.
These
include, for
example,
'Gigs toxin,
which
exhibits
toxicity
toward E.
eon cells
(Skinner and
lacloson,
Micrub.
Puthol., 24:
117-22,
1998; Sub h
al. (1990
Biochemisty
37: 9394-8).
Thus, the
expression
of RIPs, and
therefore
high yield
protein
production
thereof, is
often
hampered by
the
cytotoxic
effects of
R1Ps on
either one
or 5both of
prokinyoric
or
eukaryotic
host cells
used for
recombinant
protein
expression
thereof
Given the
general
toxicity of
1UPs to
eukar,votic
sells, Rips,
orcoxjetizs
containing
RIPs, are
typieally
produced in
Exalt For
Gamete,
several RIP
containing,
fusion
proteins
have been
previously
expressed in
E coll.
Thud:
include for
example
10fusions
with sapodn,
pokeweed
antiviral
protein, or
shiga toxin
as the toxin
moiety.
Generally,
relatively
low levels
of
expression
are
obtained. In
some eases,
this is due
to a leaky
promoter
system that
releases a
sufficient
amount of
toxin to
intetfere
with cell
viability.
Strategies
to optimize
expression
Lave been
employed.
Generally,
induction
systems are
used to
suppress
expression
until the
bost cells 



15 have
grown
sufficiently
. This
allows for a
tightly
controlled
means to
allow for
sufficient
growth of
mansfonned
cells to
occur before
induction of
the toxin
begins to
kill the
host culture
thereby
limiting the
overall
production
of the RIP
toxin. For
example, a
standard
method for
Use
production
of toxins,
or
conjugates
thereof, is
via
expression
under the
control of a
T7 talc
oconoter in
transformed
Eeoli
FIL2I(DE3)
cells alter
induction by
20isopropyl
ll-D-thiogal
aeloside
(WIG). Under
this system,
expression
of Irms, or
conjugates
thereof, has
been further
optimized
using
BL21(DE3)ply
sS bacterial
cells, which
stinagly
represses
expression
from the pET
vector in
the absence
of induction
(loshi cc
rd. (2005),
Prot. Exp.
Peril.,
39:1891 98).
in both
systems, the
resulting
protein
remains
intracellula
r in
association
with
inclusion
bodies and
requites dc-
and 25
renaturafton
procedures
upon
permeation
(Barth et
ta. 12000)
App Enveron.
Microbic:,
66:1572-1579
A Other
induction
systems also
have been
used. For
example, the
gene for the
AtirabgE,
Antiviral
Proteins
(MAP) has
been
expressed
under the
control of a
temperature-
regain/eft
prmnoter
whereby
expression
of the MAP
gene h
induced by
elevating
the culture
temperature
from 30 to
42C at the
log-phase of
)88-10992.
Often,  WO
2008/0802I0C
T/CA2007/002
278 even
using such
inducible
systems, the
RIP s Cal be
toxic to the
host Gas. In
scone eases,
no
transformant
s cant.
obtained or
transformer:
its grow
very poorly,
winch
indicates
that the
indumble
system is
leaky andior
that the
toxinmoietyo
f the
modtals can
he
responsible
for killing
the host
cells.
5Other
strategies
also have
bean
employed to
incrmse the
expression
matt the
yield of
active
protein. In
one example,
the
expression
vector can
be desigara
to achieve
secretion of
the protein
product
paimptly
from the
eytosol of
the host to
reduce the
toxic
effects on
the host men
dbosomes.
For example,
for !Conti
to secrete a
totem a
signal
sequence is
required.
OmpA is a
major outer
naembiene
protein in
E. colt that
is 10
produced in
large
quantities
and secreted
by E.coll
(Rebuke
etal.
(1990).6
Biol. Oman_
265:1098R-10
992). Remo,
accretion
and
production
of the ASAP
protein has
boen
achievedby
operatively
linking the
signal
sequence of
Facer( OmpA
to rho
sequence
encoding
TAAP. La
other eases,
Rff's or
conjugates
containing
Rffis, have
been
expressed
using other
baultal
expression
systems, mob
as for
example,
ones that
direct 15ate
periplanmic
expression
of the
toxin. In
contrast to
the
bacterial
cytoplasm
the
bacterial
periplasna
is a
nonredneing
environment
Which
permits
disulfide
bond
formation
roluired for
the natio:
conformation
of SUMV
proteins.
Although
this
strategy can
be
beneficial
for those
proteins
that require
disulfide
bond
fonnalion,
protein
insolubility
in the
periphernio
eaffratunent
can affect
the protein
yield and
thereby
require the
1.16t, of 20
compatible
solutes
during
expression
and
purification
(Baal at at,
(2(0(0) App
Review,.
Alicroblol,
66:1572-1579
). Riffs, or
ounjugates
containingRi
lls, also
have been
exprmsed in
yeast
Picnics
pistons,
although
this
requires de
novo design
and
construction
of synthetic
gongs to
optimize
heterologaus
expresision
in yeast
((Mikan at
al. (2005)
Agliarrilfia
l Cell
Factories,
4:33).
25Although
waultinatinn
s of each of
the above
strategies
are
sametimes or
somewhat
ell-ethic,
denoting on
the RIF or
host cell
used, in
many rases
host cells
continue to
be
stioceleible
to the toxic
effects of
RIPs. In
such eases,
other:
strategies
have been
employed in
attempts to
express and
produce
toxins horn
host cells,
altholigli
oath has its
limitations.
For example,
Palatial as
al. (FASP13
I.
14:391-398
(2000)) have



55 proposed
tbe we of
sisal-RIP
antibodies
as
neutralizing
agents in
enlorryotic
cells to
protect host
ribosoznew
from
inactivation
while still
allowing the
majority of
the
synthesized
polypeptide
to be
secreted in
a
biologically
active farm.
Although
neutralizing
anti-saporin
(SAP)
antibodies
have been
used in tbe
generation
of a SAP
5conjugate,
such a
strategy
requires the
constittilit
e and stable
expression
of anti-RIP
antibody
fragments in
host cells.
Thus,
provided
herein an
methods to
produce
Rills, or
ligand-toxin
conjugafin
containing
RI:Ps, to
overcome
these
limitations
by taking
advantage of
the
N-glyeoridas
c mechanism
by which
Rifts
mediate
their toxic
effects on
prokaryotic
and
cultaryolic
hoot
10cells.
Adenine and
several
analogs
thereof are
capable of
inhibiting
RIP activity
as measured
by in vitro
ribosome
inactivation
, including
for example,
inhibition
by 4-
rumuoPYlutru
to
[341-d]-pyri
midine
(4-APP)
(thigotti et
at
(2000)11.fir
cleitrdcids
Res., 28:
2383,8;
Brigot6
eta]. (2000)
Life Pei.,
60:221-6).
to is
recognizedhe
rein that
the use of
adenine
analogs
(e.g.,
4-APP) can
be used in
the
selection of
cellular
expression
clones,
15for
maniple,
bacterial
clones. and
lathe large
scale
expression
of toxins
and
ligand-texin
cmijugAte
molecules
inchiding,
for example,
leukocyte
population
modal:hers
(1.1Ms),
The methods
provided
herein are
designed to
I) select
for modified
RIP toxins
that exhibit
reduced
toxicity lor
host cells,
while still
'neutralisin
g sufficient
toxic
activity,
which
selection
can be
modulated in
the presence
of adenine
analogs and
2) express
the
20selected
modified RIP
toxins, or
conjugates
containing
the modified
RIP toxins,
in host
cells in the
presence of
one or more
adenine
analogs.
Such methods
allow for
the 'dentin
entice of
selected
modified RIP
toxins,
which eon be
tested in
identify
those that
retain
sufficient
toxic
activity
against
target host
cell
ribosonies.
huffier,
methods are
provided
bizein whioh
allow for
the large
scale
orpressionan
d generation
of RIP
toxins,
25and
conjugates
containing
the RIP
toxin/, in
We prehnuce
of one ur
more RIP
inhibitor,
such as
4-APP.
Hence, the
methods
allow for
the
identificati
on of
modified RIP
toxins that
me be used
in the
design of
ligand-toxin
conjugates
containing
modified RIP
toxins that
exhibit
reduced
cytotoxicity
to the host
expressing
bacterial
strain and
thereby
provide a
56 viable
expression
strategy for
the
production
of greater
quantities
of product
Mr use in
prenlinindl
and elinical
studios. The
suitability
of the
modified
ligand-toxin
conjugates
to treat
diseases and
disorders
such as
inflammatory
disease slaw
associated
with
proliferatio
n, migration
and/or
physiologica
l activity
of cells
that promote
inflammatory



5 rospooses
including
smondary
tissue
damage cashe
assessed
using in
vitro and in
vivo assays
that assess
an activity
or
biological
activity.
C.Ribosome
Inactivating
Proteins
(RBIs) and
Methods of
Action
Ribosome
inactivating
proteins
(Rigs) are a
class of
proteins
expressed in
plants,
fungi and
bacteria
that are
potent
inhibitors
of
cokaryotic
and
proleuyotic
protein 10
synthesis
via a
conserved
mechanism.
RIPs are
N-glycosidas
os tar
polynuelcas
tide:adenosi
ne
glycosidases
and are able
to
inactivate
ribosomal
and
nonribosomal
nucleic acid
substrates.
RIPs arc
classified
into two
gimps. 'type
I RIPs (also
called
holo-RIPs;
i.a
trichosanthi
n and Fain)
have a
single
pot-1E4E9de
chain of -
30 kDa
Staving
ribosome
inactivating
activity.
Typo 11 Rips
(also called
chimero-RIPs
i i.e. nets,
15 abrin, as
well as
bacterial
toxins such
as Shiga
toxin)
contain two
polypeplide
chains or
species,
denoted A
(usuallor a
single
subunit) and
It (single
or multiple
subunits),
linked by a
&sulfide
bond. The B
chain of
type n RTPs
is required
for cell
entry, but
cm be
substituted
by a
polypeptide
that effects
cellular
entry. There
also are
examples of
other RIPs
that do not
fall into
either the
typch or
type-11
fatuity.
These are
called
two-chain 20
type-I RlPs
that contain
only an
Aschain brit
respire
pratenlric
processing,
and the
type-Ill RIP
proteins
that an
proteins
structurally
and
functionally
related to
the barley
RIP 111)60
(Pensions
scat (2001)
The FASEB
Journal, IS:
1493).
The B-chains
of the type
If RTIM hind
to
galactose-co
ntaining
rceepturs on
the cell
surface mid
allow the
A-chains is
enter the
cytoplasm
where they
inactivate
ribosomes.
25Typically,
Ems It Rills
are
synthesized
as s
prepropolype
plide that
contains A
and TS
Mains.
Following
targeting of
the
prepropolype
ptide to the
unduplasinic
reticulum
(ER), the
signal
sequence is
cleaved off
to yield a
propolypepti
dc. In the
ER, the
protein
undergoes
disulfide
bond
formation
between the
two chains,
and
N-glyeosylat
ion mom. The
propolypepti
de is
transported
through the
Golgi
apparatus
into protein
bodies where
57  it is
protenlyfica
lly cleaved
by an
cathmemidasn
within the
protein
bodies. The
endopeptidas
e splits the
propolypepti
de into an
A-chain and
a B-chain 07
chains that
inmain
linked by a
single
disulfide
band.
Processing
of the RiPs
in this
manner
ensures that
IN toxins
avoid
poisoning
its own host
cell
ribosome's,
such as by
linkage into
the
5astragal,
during
synthesis
and
transport.
Toxic
activity of
REPs
requires
internalizat
ion of the
catalytic
subunit into
the cytasol
of a hoer
cell. Cell
entry of
type
1112114s is
facilitated
by the
13-subunit(s
) whenms
type' RIPs,
which are
not
mecifically
recognized
by
henatoyenous
, tissue
residing and
intrinsic
tissue
cells, are
less
efficient in
their toxic
activity
than type II
RIM. A
variety 10of
cell entry
mechanisms
exist for
toxin
internalizat
ion
inchiding,
but not
limited to,
clathrin-dep
endent ossi
clathrin-ind
ependent
andocytosis,
myopias-inde
pendent
endncytosis,
and
macropinocyl
osis. In
addition,
upon mem
this the
cells,
toxins are
transported
to the
cyttisol via
diverth
mechanisms
(Sandvig
etal. (2005)
Gene
Therapy, 12:
865-872).
Once inside
the cytosol,
RIPs
catalyze the
depurination
of
rilmsonies 



15thereby
disrupting
protein
synthesis.
Type I RIPs
nod the
A-chain of
type if RiPs
are
responsible
tor the
C1123allatiV
activity of
these toxins
by
inhibiting
protein
synthesis by
removing a
specific
adenine from
28 S ERNA of
eukamatic
and
prokaryotic
ribosomos,
amorally,
type It Rips
are
considered
active only
against
cukaryolic
rittosumes,
while type I
RIls are
active
against
20eficatycli
e and
prokaryotic
ribosomes.
Some type It
RIPS, such
as for
example
Shiga Toxin
(STX), also
inhibit
prokaryotic
ribosomes
(Skinner et
al. (1998).
Microbial
Pathogenesis
, 24:
111-122).
The toxic
activity of
RIPs, Mho-
single-chain
(type I) or
two-chain
(type II,
mediated via
the A-chain)
is mediated
by the
Ntidniosidas
e activity
of the
proteins.
This 25
enzymatic
activity
reaat, in
the removal
of one
adenine from
adenosine in
a precise
position
(Aerie in
the ease of
rat liver
28S 'RNA,
Anne of
Eleoli ERNA)
in a
univershly
consented
GAGA
tetraloop of
the major
rRNA, also
called the
alpha-sarein
friein loop
(see e.g.,
Endo etal.
(1987)./.
Blot. Chem.,
262:8128;
Barbieri el
et. 0993)B
tccTTAr.
litophys.
Ac/a.,
1154:237;
Sandaig
eral. (2001)
Taxicon, 39:
1629-1635;
IppoIni et
al.  WO
fidab80218
58 (2004)
The Italian
journal of
kineheinistr
y, 53: 92;
Stelae and
Sakai, Cell
Mal bp ft3:
1850-06,
2004). The
removal of
the adenine
base reeks
in the
inability
tithe
ribosome to
bind
elongation
thetor 2 and
thus
temitination
of RNA
translation
The GAGA
sequence is
present in
prokaryotic
and
eukaryotk
ribosome&
The
enzymatic
activity of
Rd' toxins
is mediated
by the
interaction
of the
catalytic
chain with
ribosomal
proteins.
The
interaction
with the
adenine
mesas Ira
ala active
site cleft
of the toxin
proteins.
Diltercnees
ihi
subsu-ate
binding
between
toxins can
be due to
amino acid
differences
in the
active site
cleft. For
exempt*,
although
X-ray
crystallogra
phy data
shows that
the active
site cleft
between the
A-subunits
of Ste and
10 Hein are
similar,
there are at
least seven
invariant
residues in
the active
site of
these
proteins
(Bemei el
al. (2000)
A'uctleie
Acids
Research,
28:2383-2388
). Further,
diLTerences
at substrate
spa:nicely
between
adcaryotic
and
prokaryotic
cells among
toxins are
believed to
be due to
differing
abilities of
ItIPs to
intanact
with
difforen
ribosomal
proteins.
For example,
the rat
liver
proteins 49
vial 411.1c
are rho
binding
15targets of
the ricin
A--chain,
while thc
ribosomal
protein L3
is the
binding
factor of
pokeweed
antiviral
protein
(PAP). L3 is
a highly
conserved
ribosomal
protein,
which
explains the
broad
specificity
of PAP
towards
ribosomes of
different
species
(Penman it
al. (2001)
The FASEB
Journal, l5:
1493-1496).
The removal
of adenine
results in n
conformation
al change of
the TRNA and
prevents the
binding of
elongation
factor 2. 20
Thus,
depuenated
ribosomes
are unable
to elongate
the nascent
peptide
chain.
In addition
to
inactivating
ribusomes
and
inhibiting
protein
synthesis,
RIPs also
have other
functions
due to their
interaction
with other
substrates
besides
TRNA. Rile
can
depurinate
DNA, mRNA,
and viral
polynucleoti
des
(Ippoliti
eta!- (2004)
The Italian
Journal of
Biochemistry
, 53: 92;
Redide etal.
(2004)
Mini-Reviews
in Medicinal
25
Chemistry,
4:523-543).
Hence, in
addition tu
Naglyiesidas
e activity,
Rffs have
been
demonstrated
to have
polynucleoti
de:adenosine
glycosidase
activity due
to their
ability to
deadenylate
adenine-cont
aining
polynucleodd
es,
single-stran
ded DNA,
double-stran
ded DNA, and
rnRNA. For
example,
RIP& have
been
reported to
demade
supercoiled
DNA (see
cg., Li
eta!, (1991)
Nucleic Acid
Res.,
22:6309;
Ling riot
(1994)FEBS
Lett.,  



WO
2003/080218N
el/CA2007201
)2278 59
345:143;
Roncassi
coat
(1996)FEDS
Let.,
392:16) and
Maguical
genomie DNA
(Bagga et at
(2003) .1
HMI Chem.,
278:4313-482
0).
Moreover,
some Ms
release mom
than ore
adenine
residue from
ribosomee
(Barbieri
coat
(1992)lliock
ent J.,
286:1), wit
on RNA
species:
other than
ribosomal
RNA,
including
viral RNAs,
or also ant
an ',oti(s%)
5 and on DNA
(Barbieri at
at. (1994)
Nature,
3721624;
Stirpe et
al.
(1996)FEDS
Lett,
382:309;
Heard c/at
(2005)J
Biol.
Cheat.,
280:20069-70
075).
Additionally
several REM
have been
shown to
inhibit the
3'-end
processingan
d
strand-trans
fer
activities
of Firv-I
integrase
which in
turn
inhibits the
insertion of
the viral
phonic into
Mc host cell
genome (Au
coat, FEBS
Lett, 471:
169-72,
2000).
!levee viral
propagation
N inhibited.
10
Consequently
, some Rips
exhibit
anti-viral
activity in
addition to
or instead
of Netein
synthesis
inhibition
via
inactivation
of
rainstorms
(Parikh et
at
(2004)MinioR
eviews in
Medicinal
Chentiony,
4:523-543;
Erica to at
(1993)Antimi
erobial
Agents and
Chemotherapy
, 37:
835-8384
Thus many,
if not all,
RiPs have
one or more
of
Nglycosiclaw
activity,
RNme
activity,
DNase
activity,
and other
activities
such as, but
not Ii
limited to,
superoxide
dismutase,
phospholipas
e activity,
chilivasti
activity and
anti-viral
activity
(Park a at
(2004)Platua
,
219:1093-109
6; Dagga et
al. (2003)3
Mot Chem.,
274:49134820
; Parikh
eta),
(291)4)
Mini-Reviews
in Medicinal
Chemistry,
4:523-543;
Au coal.,
PEES Lett,
471; 169-72,
2000).
1,}exemplary
RIPs
20Exemplary
toxins used
in the
methods
provided
herein for
selection of
modified
toxins with
nalueed
toxicity
such as for
improved
production
of towins,
nr
conjugates
thereof, or
in the
generation
of
ligandtioxin
conjugates,
eau be any
toxin that
exhibits
cellular
toxicity
clue to
N-glycosi
dime
enzymatic
activity Oa
dcpurinatior
of IRNA.
Such toxins
are known to
those of
skill in the
art and
typically
include dric
RIP family
of toxins.
25 For
example,
over 400
RIPs Lava
been
proposed, of
which more
than 50 type
1 Mils and
15
Type-URI:Ps
have been
sequenced
andkr cloned
(Peumans
eta?. (2001)
The FASEB
Journal, 15:
1493).
Exemplary
type I RD's
include, but
are not
limited to,
dianthin 30,
dianthim 32,
lychnith
saporin-I,
saporin-2,
saporir-3.
KINN in-4,
saporin-5,
saporin- 6,
saporin-7,
saporM-8,
saporin-9,
PAP, PAP II,
PAP-R,PAP-S,
PAP-C,
mapalmin,
60
dodecanchin,
bryodin-L,
hivedin,
coliehol,luf
lin-A,
luffin-13,
luffin-S,
19K- PSI,
15K-POT0
912-PSI,
alphaddrilow
in,
betaddrilowi
n, gelonin,
momordin,
momordin-II,
mommtin-le,
MAP-30,
alpluontumor
charin,
beta.momorch
arin,
niches:mike,
TAP-70,
trichokirins
barley RIP,
tritin, flax
RIP, corn
REP,
asparin-1,
and aspirin
2. Exemplary
5type DRIPs
include, hut
are not
limited to,
vollmnsin,
noon, Ships
toxin,
nigrin-CIP-2
9, ahrio
vircuinin,
moduccin,
ebtditin-ti,
ebultin-y,
and
porrectin.
Generally,
the Athain,
or an autive
fragment
thereof, is
sufficient
for the
enzymatic
activity of
type II
RIP:. The
discussion
of venous
RIP toxin
polypeptides
s i3 not
menses Co
limit the
scope 10 of
the
embodiments
provided. 11
is
understood
that any RIP
polypeplide
known to one
of skill in
the art or
subsequently
identified
tombs is
coMmnplaled
in the
methods
provided
herein.
Those or
skill in the
art am
familiar
with the
identificati
on and
functional 



charautertha
tion of RIP
toxins. A
list of
exemplars:1R
IP toxin
polypeptides
and their
torrespondin
g SEQ ID NOs
is set forth
in Table).
15TABLE 3:
Exemplary
RIP rosins
RIP Toxin
Synonyms
CialProt NO:
Signal
Sequence
EnzyMitifSEQ
(-anvil
pie.11J. A
chainNO:
Ship Login
A- than (SOT
Rug; SW,
SILL
ShigalLe
Loin I
subunit A;
SLT-A;
PI0149 1-22
23-315
SLT-1;
SLT-1;
Veroloyin 1
ollbmidi Ai
VT1     



Lingo-like
toxin II
submit A
(Sty()
350A2:
Sta2A;
Vegotoicin 2
subunit A;
Y(1.2;
S131(11A;
1131305 322
33-319 3
ST,T2
Sapciin 6.
Lo. .6; 60-6
120656 i -24
22-2io 09
Barloy RIP 1
Protign
syntlgois
inhibitor 1;



122244
1-280 95
54530
Barley RIP
II Proton
similgois
lahlbaur II;
PO4190
1-280 91
RIP30A   



Gamin GEL
P33156 1-26
07-297 92
glom A
P02079 1-35
36-302 9
Mornordin I
iLineinoreha
nn;a-Wilt
P16094 1(23
24-249  



glomordhi LI
P29339 023
24316 95
Bryodin
ftifil
013114 1-73
24-270 90
WO
2008/0PCBCA2
600I002278
61 Taxis
Synoayns
OmPim NO:
Signal
EiaewuaaOaSE
Q m 



Aehaiai9NO:
SitmAit rt
1302 19818
27-212 97
Pap-S
Pokeweed
anggalgottal
S 123239  1
91 Loftin
lithe Q00465
1-1920-277
gichasaiggn 



p,omS Po
24-270  win
28-177 101
Abruaa
P11110 1-251
102 M3170
RIP .3 CaIn
P25191
1-390 103 



Maim 419 9
CUM P25192
1-304 109
Maim PM X
P28522 1-16
17-161 102
Inim Thf7
Wheat-RIP
007810 1-275
106 MAP
P21326 



1-2829-270
Dianthia 30
DAP-30
P24476 1-23
24-293  Nigh
t. Awhitirin
V; SNAV
P33181 1-25
26 297
Night
090132 1-23
26-274  



Hamlin Maul
Q9AVR2 1-25
26-298
Sliig2 Toxin
Shiga toxins
(SIX) are a
family of
RIP proteins
that am
produced by
bacteria.
Shiga toxins
an;
classified
into three
different
groups.
Shiga toxin
(Six) is
produced by
5 Shigella
dgyenteriae
and is a
type-II RIP
protein
containing a
32-3Da
enzymatic A
subunit
(StscA),
noncoralentl
y associated
with Icing
office 7.7
IsDa B
subunits
(BNB). Stx
is identical
in amino
acid
sequence to
Shiga-like
toxin 1 (Stx
1 , also
called
Verotoxin,
STD of
3/71),
produced by
K co/i. The
A-chain
piccursors
of Stx and
Slot are 315
amino acids
in length
(set forth
in SEQ ID
NO:I) and
contain a
signal
sequence of
22 II amino
acids in
length
comesponiiim
g to amino
Mgt 1-22 of
SEC) ID
ND:!. The
mature
Sta./St:LI A
chain is 293
aminu acids
in length
emresponding
to amino
acids 23-315
of SEQ ID
NO:1 and is
set forth in
SEQ ID NO:5.
The third
Stu: is
Shiga-like
toxin 2
(51x2, also
called
Verotoxin 2,
5LT2 or
VT2), which
exhibits
sequence
differences
compared to
Snot and Sex
I. The
A-chain
precursor of
S1x2 is 319
amino acids
in length 15
(set forth
in SEQ ID
N0:3) an/
emdains a
signal
sequence 22
amino acids
in length
correspondin
g tu amino
acids 1-22
of SEQ
117110:3.
The mature
Stx2 A chain
is 297 amino
acids in
length
correspondin
g to amino
acids 23-319
of SEQ CD
N0:3. The B
62  subunits
of SP/SO(1
anti SP).
are 89 amino
acids in
length (set
forth in SEQ
ID 140v2 and
4,
respectively
).
Shigadilre
toxins also
have been
reported to
be produced
in
Cie-chaster
freundii,Aer
omononar
hydrophila,
rier07110407
20.5 curiae,
and
Enterobader
cloacae
(Sanding
cad. (2001)
Toxicos, 39:
1629-1635).
The A chain
of SP (SPA)
has an
enzymaticall
y active A
fragment
that
contains an
internal
disulfide
bond fanned
&Mom C242
and C261 of
the sequence
set faith in
SEQ ID 540:5
(correspondi
ng to C264
and C283,
respectively
, of the
scritionin
set forth in
Sing ID NO:
1), The
sequence
415Arg-Val-A
lnAte, tu
SEC) ID
540:5, which
is located
ma loop
between the
two
cysteines,
is
recognized
lay trypain
or by the
cellular 10
protease
Prin. Fusin
is found in
the trans
golgi
network
(TGN) and in
endosnmes
and likely
cleaves SPA
during its
postfranslat
ional
processing.
Ttypsin or
Min cleaves
SEA at the
COOH-lennina
l side of
Ares' in the
sequence net
forth in
SE.Q ID
54015,
separating
the A-Main
into Al and
A2 fragments
(Sanding
east. (2001)
Toxicon, 39:
1629-1635;
Gaited ea
al. (1995)5
Biol. Chem,
270:
10817-108214
Hence, the
cleaved 



15 At
fragment of
SP (SA1)
corresponds
to amino
acids Ito
251 and the
52 fragment
of Etc (SAE)
corn:wands
to amino
acids
252-293 of
the sequence
of amino
acids sal
forth in SEQ
ID 540:5.
Fusin
ckavuge
activates dm
Al Mignicnt
(SA1). The
Al domain
remains
canoe mood
with the
A2413
subunits due
to the
disulfide
bond batsmen
11242 and
01261 trail
20 transport
through the
ER whore the
disulfide
bond is
reduced and
the Al
nagment is
allowol to
rettodansloc
ate to the
cytosol
(LaPointe et
al. (2005)
illicit
Cheer,
280:23310-8)
. The Al
fragment of
SP is 6- to
409-fold
more active
than the
intact Sts
protein (Sub
etal. (1998)
Biochemistry
.
3E9394-9398)
. As such,
SA1 contains
the RIP
enzymatic
activity and
is
lesponsible
for
inhibiting
protein
synthesis by
deputination
of 25 the
285 RNA of
the 60S
ribosomal
subunit. The
first 239
amino acids
of the Al
chain
represent
the minimal
catalyticall
y active
region of
the StxAl
RIP domain
(LaPointe et
at
(2005)1E1ot
Chem.,
280:23310-8)
. SA1
truncations
retaining
catalytic
activity
include, for
example, the
variant 1
SA1 sequence
net forth in
SEQ ID 540;
22 and
encoded by a
sequence of
aucheutidcs
out forth in
SEQ ID
540:23 and a
variant 2
settmenee
set  63
forth in SEQ
ID NO:24 and
encoded by a
sequence of
nucleotides
set forth in
SEQ ID
140:25.
Like other
Rips, the
active SA1
subunit of
Stx attacks
cokaryclic
ribosomes;
however, it
also has
activity
against
bacterial
ribosomes.
For example,
various
groups 5have
reported
that the
growth of
f.cali cells
is reduced
in the
presence of
SA1 (see
e.g.,
Skinner el
al. (1998)
Microbial
Pathogenesis
, 24117-122;
Sub et at
(1998)
Biochemistry
.
37:9394-9391
). The toxic
activity of
SAI on
prokaryotic
cells
requires
expression
of the toxin
in the
cytopktun,
such as due
to die
absence of
Ps natiye
signal
sequence; no
Sty-mcdiatod
toxicity is
observed in
cans
following
the export
of SA1 into
10 the
periptissin
by its
signal
sequence.
The toxic
activity of
SA1 on
prokaryotic
cells is
comparable
to its toxic
activity on
eukaryorie
cells. Other
RR's also
target
prokaryotic
cells,
including
fur example,
the plant
RiPs PAP and
MAP,
although in
most asses
the toxic
activity of
such plant
RIPS is
about 100
times more
efficient
against
eukruyotie
ribosomes
(Sub cool.
(1998)Bioche
nitty,
37:9394-9398
). in
emitrast,
other
ffirgs, such
15as RTA
(the
enzymatic
subunit of
riche)
displays no
timicity
towanis
prokaryotic
2.RIP Toxin
Inhibitors
Inhibitors
am knows or
can be
identified
that
inactivate
toxic RIP&
Studies of
such
inhibitors
have
provided
insight
about the
fingthre of
the active
site of the
toxins. To
addition,
then; is an
interest in
identifying
and
developing
RIP
inhibitors
for various
ffirreasons,
including
but not
limited to,
diagnostic
purposes,
antidotes in
poisoning or
as
prophylactic
and
therapeutic
agents to
info:lions
triggered by
R1P-expressi
ng bacteria
(trtrigotti
etal. (2000)
Life
SeiCIICUS,
68: 331-336,
U.S. Patent
Apptication
Nu.
6,502,969).
Same RIP
inhibitors
target the
conserved
N-glycosidus
e activity
of RIP
toxins.
Included
among such
RIP toxin
inhibitors
are
RIP-specilic
oligonuclern
ide 



25inhibitors
, such as
RNA aptamers
(see e.g.,
Hessellkrth
az al.
(2000)J.
Biol. net.,
275:4937-494
2; HirdDet
at (2000).6
Hint Cheat,
275:
4943-4948k
RIP-specifie
antibodies,
and/or
adenine
isomers
including,
for camnile,
adenine, 4-
aminupyrazol
o(3,4-ffipyt
imidine
(4-APP), and
other
similar
isomem
(PaIlanna or
at
(1998)ffioch
imica et
Binphysica
Acts,
1314:277-244
; Drigotti
cool. (2900)
Nucleic  WO
2000ti115521
8PCTICA201/7
.0J02 64
Acids
Research,
28,
2383-2388;
Brigotti
etal.
(20/32) Life
Sri., 68:
331-6;1(.8,
Patent
Application
NV.
6,562,969).
4-APP and
other
adenine
analogs
Adenine is a
base in the
natural
substrate
for RIP
toxins (Le.
the first
adenine base
5 in the
loop
sequence of
riAGA).
Hence,
adenine and
analogs
thcroof
inhibit RIP
toxic
activity
(Patience el
al.
(1998)Bioclz
imica
Biophysica
Brea, 1384:
277-294;
Brigott et
(2800)Nuclei
c Acids
Research,
218:2383-238
8; Bligutti
et al.
(2000) Life
Set, 68:
331-6) by
acting as an
inhibitor of
the RNA
N-glyeosidas
e activity.
Typically,
an adenine
analog
includes any
fated
bicyclic
compound
where one of
the rings is
6- 10
aminopyhmidi
ne, awl the
other ring
is a
5-membered
heterocyclic
ring that
contains at
least two
adjacent
carbon
atoms,
including
but not
limited to,
pyritic,
pyrazold,
imidazole,
triazole,
uzazole,
isoxazole,
thianne,
isothiazolc,
Rusir and
thiophene.
Typically,
fusion cif
the rings
()Celli's
boosters the
carbon atoms
at the 4 and
5 positions
of
6-aminopyrim
idine, and
any two
adjacent
carbon atoms
of the
5-membered
ring, in
either
15mode of
attachment.
This
includes, Mr
example,
adenine
itself whose
5-membered
ring is in
the
inaidazole
configuratio
n. The
structure of
adenine is
as follnws
Ng,    25
Further,
such analogs
also include
any with
rearrangemen
ts of the
nitrogen
atoms tithe
5-membered
ring from
the
imidazole to
the pyragole
configuratio
n including,
for 



example,
4-APP and
formycin
lime, which
only differ
lathe mode
of
attachment
tithe
aminopyrimid
ine to the
5-membered
pyrnrole
ring (see
e.g.,
Drigotti at
(2000) Life
Sri.,
68:331-6).
In
additions,
inhibitors
provided
herein
include the
ribonucleosi
de and  65
deoxydbonucl
eoside
analogs of
formycin A
base, such
as the
rifinnuelent
ide 5'mono-,
5' di-, 5'
tri and 3'
monophosphat
e analogs of
formyein A
baste, as
well as the
deoxyribonuc
lectides 5'
coons-,)'
di-, 5' ui
and 3'
msmophosphat
e analogs of
formycin A,
or any other
similar or
known
compound
such as any
subsequently
identified
hereto 5(see
e.g., U.S.
Patent
Application
No.
6,562,969).
The
structore of
4-APP and
foonyein A
base are as
follows:
4-aminopyraz
ult0,4-dipyr
imidim
(4-APP)
Fannycin A
base
15Despite
the
conserved
N-glyusidase
activity of
RIP toxins,
adenine and
analogs of
adenine,
such as
4-APP,
exhibit
differential
abiffies to
protect
ribosomes
from
inactivation
by RIPs
(Pallanca st
a/.
(1998)Biocki
naca a
Bionhy.sica
Acta, 1384:
277264;
Brigotti
etal. (2000)
Mei/sic
Acids
Retnarch,
28:
2383-2388;
larigotti et
ad (2)110)
kWh Mi., 68:
331-6). For
example,
4-APP is a
strong
inhibitor of
Ott,
momordin,
and 20other
plant RIPs,
but exhibits
little
inhibition
of riein.
Further,
4-APP
exhibits
greater
inhibitory
activity on
Sea than
does
adenine,
bowman;
4-APP and
adenine
display
comparable
inhibitory
activity to
the RIP
toxin
momordin.
Also,
adenine
protects
ribosomes
from
inactivation
by ricin,
whereas
4-APP
displays
little
inhibitory
action en 



the toxic
activity of
emits.
Hence, RIP
toxins
differ in
their
abilities to
bc inhibitod
by 25
various
adenine
isomers
indicating
that RIP
toxins do
not share a
common
active site
binding
clan. The
inhibitory
activity of
adenine
isomers on
RIP activity
are known
(Pallanca et
al.
(1998)Bioche
nica
tsiBiophyaic
o Aria,
1384:
277-284;
Drigote
teal. (2000)
Nucleic
Acids
Research,
28:
2383-2388;
Bevil et al.
(2000)8(84
Sei.,68: 331
WO
200S/080218C
66 6), or
can bc
determined
by one of
skill in the
art such as
by
determining
the RNA N-
glycosidase
activity
(i.e. RIP
activity) of
the toxin in
the presence
of the
inhibitor.
As is
described in
detail
below, RIP
inhibitors,
such as
adenine and
analogs
thereof
including,
for example.
4-APP, can
be used in
methods to
select for
modified 5
forms of
RIPs and
also can be
used in
methods of
improving
the
production
of a RIP
toxin, or
conjugate
thereof,
such as any
modified RIP
taxis
provided
herein or
identified
by the
selection
methods
provided
herein.
D.Methods of
Selecting
modified
Toxins or
Conjugates
Thereof
Provided
hemin are
methods of
selecting
modified RIP
toxins that
exhibit
reduced
10cytotoxici
ty to the
host
expressing
cells. In EN
methods
herein, it
has been
formd that
bemuse of
the toxicity
of dae RIPs
to
particular
host cells,
the RIP is
often
expressed at
low levels
in n culture
of cells,
even -wider
conditions
in which it
is toxic
illtimately
to all, or
substantirdl
y all, of
the cells.
Typically,
Rips mat
expressed
because a
requisite
amount is
required to
exhibit
toxicity to
the cells,
some cells
could become
resistant to
15she toxic
affects of
RIPs, and,
as shown
herein, the
It I Ps
mutate As a
remit, in a
culture of
cells
containing
nucleic
acids
rarealing a
REP, RIP is
expressed,
but at
relatively
low
Accordingly,
the methods
are designed
to select
and identify
those RP
toxins
produced by
host cells
under
conditions
where the
Meting RIP
protein is
not produced
or NIis
prodnced
allow
levels. To
pertbnn the
methods
provided
hereiri, a
nucleic acid
encoding an
unmodified
or shading
form of a
RIP laXiaall
a host cell,
tbe host
cell is
allowed lo
grow, cells
that rmow
arc isolated
end Muse RIP
toxins that
are
expressed in
the cells
are
identified
and tested
for
activity,
such as for
example, N-
glycosidase
activity
ancVor other
RIP
activities
including,
but not
limited Cu,
ItNase 25
activity,
DNarc
activity,
superoxide
Ms:notes and
phospholiges
e activieee.
Ins Some
examples,
selection is
additionally
performed in
Ns presence
Ifs
seleetion
modulator,
such as a
RIP
inhibitor. 



Generally,
s.h
identitiud
RIP toxins
arc
mudiduell
umpired to
the starring
RD protein
and, by
vhinc of the
modification
, the RIP
toxin has an
altered
activity,
such as an
67 altered
toxic
activity or
other
activity,
compared to
the starling
RIP toxin.
Generally,
the toxicity
of the
modified RIP
polypeptide
is reduced.
In some
examples,
the
modifiedRIP
pnlypeptide
identified
in the
selection
methods
herein
exhibits no
toxic
activity.
howcym, a
modified RIP
toxin, or
conjugate
thereof,
retains
0.5%, 1%,
1.5%, 5 2%,
5%, 10%,
20%, 30%,
40%, 50%,
60%, 70%,
10%, 90%,
95%, or 100%
of the toxin
aetitity
compared to
a wild-type
form of the
toxin, or
conjugate
thereof. Due
to the
retained
cytotoxie
activity,
conjagates
containing
sigh
modified
toxins can
he designed
to tathet
specific
tolls,
thereby
resulting in
killing of
the targeted
cell or
cells upon
intomaliwati
on of the
conjugate.
For example,
as is
described in
detail
below,
conjuthites
to
containing a
modified RIP
toxin can he
used in
methods of
treating
various
diseases or
disorders by
targeting
one or more
cells or
populations
of cells
involved isa
the disease
process.
Such
modified
toxins tdso
tan be Med
itt methods
to express
and produce
RIP toxins
or
conjugates
thereof,
thereby
enabling
high yield
protein
production.
I.Candidate
RIP Proteins
or
Conjugates
Thereof
ISGenerally,
because many
RIP proteins
exhibit
toxic
activity to
prokaryotic
and/or
eukarycitic
cells they
inhibit
pmtein
synthesis by
cellular
rihnsomes,
they cannot
be expressed
at high
levels in
some or all
host cell
aysteina.
Provided
herein are
methods to
reduce the
toxicity of
kill's so
that they
can be
expressed at
higher
levels, but
still
exhibit
sufficient
toxicity to
bc oxiii
therapeutica
lly in
conjugates
that euroloy
RIPs.
Included 20
are the
conjugates
in U.S.
Patent Nos.
7,166,702,
7,157,411
and
7,I92,736 as
well
conjugates
of
cytokines,
such as
growth
factors,
including
DTP, NENE,
:PDF and
othms.
an the
methods
provided
herein, a
RIP toxin or
conjugaD
thereof is
produced
that
exhibits a
reduced
toxicity in
a host cell.
Such
modified RIP
toxins or
conjugates
thereof ale
thereby loss
toxic to
cells.
Schseting
for RIP
proleius, or
conjugates
thereof,
that are
25modified
to exhibit
reduced
toxicity
allows for
the
expression
of such
toxin by
host cells
and improved
yields.
Accordingly,
such a
method
allows for
the
generation
of RIP
toxins, or
eonjimates
thereof that
can be
produced
effectively
and
efficiently
and thereby
used in
methods to
treat
discuses or
disorders
for which
they are
dixidmcd.
69       RIP
proteins to
be modified
by the
selection
method
proyided
hereia cal
be any RIP
protein, or
any
polypeptidc
containing a
IZIP protein
or active
cordon
thereof,
which under
standard or
normal
growth
conditions,
is not
expensed or
is expressed
at low
levels in a
host cell
due to toxic
activity
against the
hoot cell
ribosoutes.
The proteins
are 5
modified and
then, under
the same
conditions
are
expressed at
higher
levels.
Candidate
RIP protein
for seleedon
hie hides
wildtype or
valiant
forms of a
wildrype RCP
protein, or
active
portions
thereof
exhibiting
toxic
activity,
including
allelic or
species
variants and
isofortns of
a PlP
protein that
have nut
born
selected by
the methods
hetein.
Included
among such
RIP proteins
are any set
forth in
Table 3
above, such
as any 111
having a
sentience of
wino acids
set forth in
may of SEQ
ID NOS:
5,19-111,
particularly



the active
portion of
the A-chain
nf such RIP
proteins,
such as the
Al chain of
Shiga toxin
(i.e. SAI),
or atrt
active
fragment
thereof. For
example, a
starting
protein used
in the
methods
provided
herein can
be any that
are buncated
in their
Anhain or Al
chain, but
that still
exhibit
catalytic
activity.
Also
included as
a stating
protein in
the methods
15 provided
herein is
any
iyalypeptide
containing a
variant form
of a RIP
protein,
such as an
allelic or
specias
variant
thereof,
Exemplary
variants of
RIP proteins
are set
forth ist
any of SEQ
ID NOS:
6.9-20, or
162-169.
Conjugates
containing
such
proteins
linked to a
targeting
agent also
arc
provided.
Also
included as
a slatting
protein in
the methods
herein are
conjugates
20
containing
any such RIP
toxin noted
above, or an
active
podion of
such a RIP
toxin,
linked
directly or
indirectly
to another
polypeptide
mutely. Fur
cannot, such
conjugate
includc
ligand-toxia
confitgates,
including
those where
the RIP
toxin is
linked
directly or
indirectly
to a amain,
cytokioe,
antibody,
growth
factor, or
other such
lig,dnd
protein that
is capable
of binding
to a cell
surface
receptor.
Typically,
such
conjug-ates
are
25encoded by
annotate
acid
molecule
encoding a
firtinn
protein.
Excmpliuy
RIP proteins
used as
starting
proteins in
the methods
provided
herein
include SAI,
for example
having a
sequenceacid
s
correspondin
g to amino
acids 1-251
of SEQ ID
NO'S, or
truncations
thereof such
aaan SAI
haying au
amine acid
sequence set
forth in SID
ID NO: 22
(i.e.
variant 1
SAI) or SEQ
II) 50,24
(i.e.
variant 2
69 SA1),
respectively
, or any
allelic or
species
variants
thereof.
Exemplary of
such
conjugates
am any
oontaining
any of the
SA1 moiety
noted above,
where the SA
I moiety is
linked
directly or
indirectly
to a ligand
or other
cell
receptor
binding
molecule.
For example,
such
conjugates
include
chemoldne
conjugates
(i.e.
leukocyte
population
5modulated)
such as set
forth and
described in
U.S. Patent
Nos.
7,166,702,
7,157,118
and
7,192,736.
These
include, for
example, one
having an
MCP-1
chemokine
linked to SA
I . An
exemplary
sequence of
an MCP-1-SA1
conjugate
laded to a
variant 1
SAI RIP
protein (Le.
LPRIla) is
set forth in
SEQ ID NO:38
and is
encoded by a
sequence of
nucleotides
set firth in
SEQ JD
NO:37. An
additional
exemplary
sequence of
an MCP-l-
10SA1
conjugate
linked to a
variant 2
SA1 RIP
protein (be.
IRMO I) is
set forth in
SEQ E) NO:
40 and is
encoded by a
sequenee of
nucleotides
set forth in
SM3113
740:39.
2.Introducti
on of RIPs
or
conjugates
thereof into
loose cells 



Nucleic
acids
encoding a
desired
starting MP
protein, or
a conjugate
thereof, are
introduced
into any
desired host
cell.
Typically, a
host uell
boson in the
selection
15method is
one which is
susceptible
to the toxic
effects of
the starting
RIP protein,
or conjugate
thereof,
suds that
protein
synthesis of
the host
cell ff
abolished or
significantl
y impaired
upon
expression
of the RR'
in the host
will.
Included
among host
cells for
use in the
selection
methods
herein
include any
prokaryotic
cell
including,
but not
limited to,
any
bacterial
cell such
ash, colt
Also
included
among host
colts ow any
oukaryotic
cells 20
including,
but not
limited to,
yeast such
as Pichia
pastoris,
Xenopus
wows, and
mammalian
cells, such
as few
example,
Vero, Ile32,
Chang, A549,
COS-1, and
Reba cells,
ha deciding
an
appropriate
host cell to
-use in the
selection
methods
herein, the
influence of
a RIP
protein, or
conjugate
thereof, on
recombinant
pintein
expression
in the host
cell can be
determined
by various
methods
desunbed
herein below
on known Is
these 25of
skill in the
art. Assays
to assess
effects on
protein
synthesis
include, for
example,
depurination
essays (i.a
release of
adenine),
cell-free
protein
synthesis
assays, such
as a rabbit
reticulocytc
lystote or a
wheat germ
lysate
protein
synthesis
assay, or
cell
growth/viabi
lity assays.
For example,
by using
such assays,
it is known
that SA1
displays
significant
toxic
activity to
eukarynfie
and
prokawrotic
ribosomes
(Stab etal.
70
(1998)13then
ereistry,
37:9394).
Hence, in
one example,
selection of
a modified
form of SA1,
or salvo
/ban
thereof, is
performed in
eukaryotic
coils. In
another
example,
selection
of's
modified
form of SA
I, or active
portion
Oudot; is
performed in
bacterial
cdlls, such
as ME cola.
Venom hi
coil host
.SiTaill8
are
available
and include
but arc nig
5 limited to
8L21 (12E3)
or
BL21(DE3)pLy
sS cells.
A mielcic
acid
molecule
encoded a
stoning RIP
protein, or
conjugate
thereof, for
use in Lhe
methods
herein, can
he produced
or isolated
by any
method known
in the art
including
isolation
from natural
sources,
generation
by standard
recombinant
DNA
techniques
such as via
standard
cloning
procedures
from cells,
tissnes and
organisms,
and Its by
other
recombinant
methods and
by methods
including in
silico
steps,
synthetic
methods and
any methods
known to
those of
skill in the
art. Such
nuclei, acid
molecules
can include
additional
sequences
such as
reshiction
enzyme
sequences,
linkers,
tags, or
other such
sequences.
Exemplaty of
nucleic acid
molenulth
delude any
encoding a
RIP protein,
active forms
thereof, or
vorrot
thereof doh
as any
encoding a
polypeptide
set 15 forth
in any of
SEQ 117 NOS:
I, 3, 5,
7-22, 24,
89-1 It, or
162-169, or
any encoding
a conjugate
containing
any Dist RIP
protein.
Exemplary
nucleic acid
soundless
hdlady, for
example,
sequences
olth variant
I or variant
2 form of SA
1 such as is
set fories
SEQ. 11) NO:
23 or SEQ ID
NO: 25,
respectively
. Other
exemplary
nucleic acid
sequences
include
sequences
encoding a
conjupte
such as, for
essamplc, a
eon/ ugate
of a
chemnkine
20such as
MCP-I linked
toss SA I
variant.
Fair
exempla.,
nucleic acid
sequences
mending an
LPliells or
(Phil b
conjugate
can be used
in the
methods
provided
heand
include the
sermences
set birth in
SEQ ID NO:37
and 39,
respectively
. 



Typically, a
nucleic acid
molecule
used to
introduce
host rails
with
sequences
for
selection
and
expression
of a
modified RIP
protein or
conjugate
therebfare
in the farm
of 25an
expression
vector
including
those having
exprassion
control
sequences
operatively
linked to a
nucleic add
sequence
coding for
expression
of the
pnlypeptide.
Such
expression
vectors arc
described in
detail
herein
believe. The
op/Impasse
vector ran
be chosen
depending on
she hoes
cell andeor
any desired
transcriptio
n/translatio
n elinnents
including,
for example,
constidthie
mud
inducible
promoters,
transcriptio
n enloneer
elements,
transcriptio
n
terminators,
Or 1u one
example,
inducible
expression
systems are
used in the
methods
herein which
allow for
optimal
growth chine
host cell
before
expression
of the
toxin.
Exemplary of
an inducible
system is E.
coil in PET
vectors,
such as the
PET9c
plasmid,
which are
under the
control of a
T7 lab
promoter and
require
5induction
by With. la
other
examples,
the host
coals used
for
expression
of the
encoding
nucleic
aside
introduced
thereto can
be chosen
which
themselves
also only
further
components
that
optimize
toxin
expression.
For example,
where the
host cell is
E. coil, a
cell line
EL2 I
(DEI)pLyw9
can be used
which
strongly
repress
expression
from the T7
promoter
(ouch as ha
a pET
vector) in
the
11.161Alre
of
indiction,
compared to
the parental
IDhost cells
BL21(DE3)
which can be
leaky.
Nucleic acid
math:cries
encoding PIP
proteins,
active forms
thereof, or
conjugates
thereof eau
be
introduced
into a host
cell by any
method known
to those of
skill in the
ail. Bach
methods are
chosen
depending on
the chosen
host cell
and include.
but arc not
limited to,
transfection
,
transformati
on,
electropormi
on, and any
other
suitable
method. 15
In some
cases, DNA
also can be
introduced
into cells
by
tomsduelion
using viral
vectors.
Typically,
when
introducing
DNA lido
bacterial
cells,
thansforoiat
ion or
electroporat
ion methods
aro used.
a.Transfecti
on
Transfeetion
can be -used
to introduce
a nucleic
acid into
eitharyotic
or
prokaryotic
20 cells.
Transfrotion
can be
achieved by
various
methodologie
s, but
typically
involves the
opening of
transient
"holes" into
the cell to
allow entry
of the. DNA,
which then
becomes
transiently
expressed in
the host
cell.
Examples of
methodologie
s to
introduce
DNA by
transfection
include, bat
arc not
'united Is,
utdcium
phosphate
methods,
lipitheetion
, end gem
gua
approaches.
Tor example,
in the
lipofection
approach,
DNA is
included in
25 Lipuvxnes
or by using
lipid-cation
reagents
which are
then Wit to
fuse with
the cell
membrane
releasing
the DNA into
the cell.
Examples of
cationic
lipids
include, but
are not
limited to,
Lira-Mediu
(Life
Technologies
, Inc.,
Burlington,
Oni)(1:1.
(5row)
formuladon
of the
cationic
lipid
N1l-(2.3-dio
loyloxy)prup
yll-N,N,Ntri
methylammoni
um chloride
(DOLMA) and
dioleoylphoe
plialidoktha
nolanaine
72 (DOPE));
IiipofordAMI
NE (Life
Technologies
,
Burlington,
Ont., see
U.S. Patimt
No.
5,339,761)
(3:1 (wire)
formulation
of
polycatioaic
lipid
2,3-diolcylo
xy-N12(spenn
ineeartxdami
do)ethyD-N,N
-dimathyl4-p
ropanaminirn
trifluoroace
tate (DOSPA)
and
dioleoylphos
ohatidyletha
nolamine
(DOFF.),
LipofortAM1N
E PLUS (Life
"I
hchuologim, 



5
Burlington,
Ont. see
U.S. Patent
Nos.
5,334,761
mid
5,736,392;
see, also
IthS. Baku
No.
6,051429)
(LipofectAmi
ne and Pine
scampi),
Lipofecfl
2000 (Life
Technologies
,
Burlington,
Unit; see
also
Internationa
l PCT
application
No. WO
00/27795)
(Cationic
lipid),
Effeetene
(Qiagcn,
Lies
Mississauga,
Ontario)
(Non
liposomal
lipid
fonnulation)
,
Metafectenc
(Biomes,
Munich,
Gemsany)
(Polycoliosi
e lipid),
Emfectins
(Promcga
10)Oioseicnc
es, Ina.,
San Luis
Obispo, CA)
(ethanolie
cationic
lipids
numbers 1
through 12:
Crallia5N504
4GFICO2}1,
CulliraNsO4S
i9Cr3CO2H,C6
1-10031).C.F
3CO2H,
CrolliashisO
s.406(305H,
GmllitsNa02.
6C1hCO2H,
CothoiNa03.4
CF5CO211,
a44lIssN50a2
CF3CO/H,
CadixisNi204
52.80bCO2H,C
ioNsioNrOs.1
3CF3002E1,
G55FI05lX402
.2Cli5CO2H,
CailIseL1403
.2CP:G0tH,
C4
rhlhaN0aP);
Cytuftxtene
15Hercules,
CA) (mixture
of a.
cationic
lipid and n
neutral
lipid),
OenePORTER
(Deane
Therapy
Systems
Inc., San
Diego, CA)
(formulation
of a neutral
lipid (Dope)
and a
cationic
lipid) and
FuOHNE 6
(Roche
Molcoular
Biochemicals
,
Indianapolis
, IN)
(Multi-compo
nent lipid
based
nomliposumal
reagent).
b.Transforma
tion
20Transforma
tion is
distinguishe
d from
dansfection
in that the
introduced
DNA is
incorporatta
l into the
cell's
genome for
expression
of the
gmelic
material.
Typically,
expression
vectors that
are used for
stable
transformati
on haves
selectable
marker, such
as for
example,
antibiotic
resistance,
which allows
selection
and
maintenance
of the
transformed
cells.
Transformati
on requires
the transfer
of DNA into
the cell
which is 25
achieved in
calls that
are natmally
competent or
are rendered
competent to
take up DNA
across the
cell's
membranes or
membranes.
Calcium
chloride is
one method
used in
render
cells, such
as P, col/
cells, more
competent.
Following
heabshock of
bacterial
cells, they
are induced
to take in
the DNA.
Transformati
on is not
limited to
bacteria.
but also
earl he
perfomml in
yeast,
plants,
enchnammalia
n cells
including
embryonic
stem  cells.
Methods of
transformati
ou are well
Imoe.g.
Mello et
at5) Methods
Cell Biol.,
48:451-82).
C.Electrupor
atioxi
Eledroporati
on
temporality
opens up
pores in a
cell's outer
membrane by
use of  5
pulsed
rotating
electric
fields.
Methods arid
apparatus
used for
electroporMi
cm in vitro
and M vivo
arc well
known (see,
e.g., U.S.
Patent Nos.
6,1127,4118,
5,993,434,
5,944,710,
5,507,774,
5,501,662,
5,389,069,
5,311,515).
Standard
protocols
can be
employed.
3,Expression
, Selection
and
Identificati
on
Introduction
of host
cells with a
DNA molecule
results in
amplificatio
n of the 



10 gene
product and
thereby
enables
multiple
copies of
the gene to
be
expressed.
Since the
starting RIF
toxins, or
conjugates
thereof,
used in the
selection
methods
herein are
normally
toxic to the
chosen host
cell,
amplificatio
n and
expression
oldie
starting
proteins
does not
typically
occur, for
example, due
to cell
death.
Hcners, the
methods
prodded
herein use
the Immo]
toxicity of
the shoring
proteins as
a selection
method to
15 select
for those
modified
fimrts of
the protein
that exhibit
less
toxicity to
the host
cell and are
thereby
expressed.
Typically,
such
expressed
proteins ate
modified in
their
primary
sequence by
one or noose
lithos acid
andotious
thatrender
the protein
less toxic.
In some
cases, the
expressed
proteins are
modified via
truncation
of the amino
acid
sequence
compared to
the starting
protein,
which
renders the
protein less
toxic. In
URA. host
Cell 20
expression
systems, the
gene
enceding the
modified IUP
toxin can be
obtained in
large
quantifies
by growing
trtmsformant
s, isolating
the
recombinant
DNA
molecules
from the
transformant
s and, when
necessity,
retrieving
dm inserted
gene from
the isolated
recombinant
DNA. In some
examples, an
additional
agent or
agents is
added to the
selection
tneehod 25in
order to
modulate
selection to
optimize for
recovery of
a modified
I1111 toxin
or conjugate
thereof.
Such
selection
modulators
typically
are any that
reduce the
toxic
activity of
the RIP taxi
nor
conjugate
thereof. For
example, any
RIP
inhibitor
can he used
to modulate
selection.
Any RIP
toxin
inhibiits
known to one
of skill in
the art, or
subsequently
identified
hereto,
which cma
inactivate a
IUP toxin,
cm be used
in the
methods
provided
herein.
Typically,
Rich RIP
toxin
inhibitors
are any that
inhibit
toxic
activity by
targeting,
for example,
de conserved
N-glyousidas
e activity
of RfP
toxins.
Other RIP
toxin
inhibitors
can be
chosen that
target aid
one or more
other RIP
activities
including,
bid not
limited to,
Mdse.
activity,
DNase
activity,
and
stopemxide
dismienso 5
find
phospholipas
e
activities.
For purposes
herein, any
RIP
inhibitor,
such as
adenad or
any analog
thereof,
coot be used
in the
methods
herein so
long as the
inhibitor
exhibits an
inhibitory
activity
against the
starting
Mina of the
RIP toxin,
for example,
die nildtype
form of the
RIP toxin or
active
fragment
thereof. For
example,
4-APP can be
used in the
methods
herein to
select EUT a
modified RIP
including,
but not
limited to,
a modified
SAI, 10
asphalts,
momordin, or
bryochn
(Edged et
al. (2000)
Life
Sciences,
68371-336).
Typically,
4-APP is
used in the
methods
herein to
select fats
modified SAT
II stoic
contemplated
that other
inhibitors
can he used
to select
for a
modified
SA1. 'The
amount of
IUP
inhibitor
used in the
selection
methods can
be
empirically
determined
based on its
known card
to thin
toxic
activity of
's RIP
protein or
conjugate 15
thereof, It
is important
the the RIP
inhibitor
used in the
methods
herein is
itself not
toxic Is the
specific,
host tell,
which
toxicity is
known or can
be
determined
by one of
skill the
art
depending on
the host
cell chosen.
Further, to
ensure that
a RIP
inhibitor
effectively
modulates
selection of
a modified
RIP toxin or
conjugate
thereof, a
concentratio
n of RIP
inhibitor is
chosen such
Mat it
inhibits the
toxic
activity of
the starting
protein.
Typically,
20 a
concentratio
n of RIP
inhibitor is
chosen such
that the
sinning RIP
protein
retains some
activity in
the presence
of the RIP
inhibitor,
thereby
allowing for
some degree
nf selective
pressure or
modulation
of the RIP
inhibitor in
the
selection
method.
Generally, a
concentratio
n of the RIP
inhibitor is
chosen that
inhibits at
least er
about 1%,
2%, 3%, 4%,
5%, 6%, 7%,
8%, 9%, 10%,
20%, 30%,
40%, 50%,
60%, 70%,
80%, or 90%3
of the
25toxic
nativity of
a RLP toad,
or conjugate
thereof, but
less than
100% of the
toxic 



activity.
Various
assays known
to one of
skill in the
art can be
used to test
the affects
of various
concentratio
ns of RIP
inhibited on
the
activities
of host
cells or RIP
pmteins.
Typically,
in the
selection
methods
herein, a
RIP
inhibitor,
such as for
example 4-
APP, is
added to
modulate
selection at
about or at
0,1 mM, 0.2
mM, 0.3 mM,
0.4 mkt.  75
0.5 mM. 0.6
mat 0.7 mM,
0.11m14, 0.9
mad, 1.0 mM,
1.5 HIM, 2.0
marl, 5.11
'aM, 4.0
naM, 5.0 mM,
6.0 inbl.
7.0 DIM, 8.0
niM, 9.0
'nal, 10.0
mM, ur mere
no long as
the
inhibitor is
itself not
toxic to the
host cell
chosen. It
is
understood
that the
concentratio
n of the RIP
inhibitor
chosen sun
miry
depending on
the host
cell chosen
or the
conditions 5
used for
reeumbimmt
expression.
For example,
exemplary of
a chosen
concentratio
n of fl-AFF
for use in
the
selection
methods
herein in an
E. colt cell
expression
system is at
or about 0.2
to Olf naM.,
generally
0.5 nals1 of
inhibitor.
TM RIP
inhibitor
can be added
before,
during, or
after
treatment of
the host
cells with
the starting
protein RIP
toxin or
conjugate
thereof. In
some
examples,
the RIP
10inhibitor
is added to
on liquid
culture or
medium such
as for
example ton
cell cultur
medium. In
other
examples,
the ItIP
inhibitor is
added to a
medium
capable of
solidifying
such as a
solid agar.
For example,
a RIP
inhibitor,
such as for
example, 4-
APP, no be
added to
hula broth
(L13) agar
for Ow
genmation of
agar plates
containing
the RIP
inhibitor.
The RCP
inhibitor
can be used
as a
selective
modulator
alone or can
be 15used in
the presence
of other
selective
modulators
or selective
agents such
as. but not
limited to,
other RIP
inhibitors
or
antibiotics
conferring
antibiotic
resistance.
site
selected
modified
toxins
expressed
from the
host cell
transfonnant
s can be
aespinfoed
to
facilitate
identificati
on of the
selected
modified RIP
toxin or
conjugate
thereet1
Such methods
include
general
recombinant
DNA
techniques
and Fire
routine to
20those of
skill in the
art. The
vector from
the host
cell
transfonnant
s eunDining
doe modified
toxin DNA
can be
isolated to
enable
purification
of the
selected
protein. For
example,
following
transformati
on of fieoli
host cells
with a RIP
starting
protein as
set forth
abuse, thy
ccli
transfomfint
s grow as
individnal
clones which
can be
isolatal
such as by
individually
picking a
colony and
growing it
up for
plasmid
purification
ushig any 25
method known
to one of
skill in the
int, and if
necessary
can be
prepared in
large
quantities,
such as for
example,
using the
Midi Plasmid
Purificadon
Kit
(Qiagen).
The purified
plasmid can
he used for
DNA
sequencing
to identify
the sequence
of the
modified
toxin, or
con he used
to transfect
into any
cell for
further
expression
and
production
thereof,
such as but
not limited
to, a
prokaryotic
or
eukaryotic
expression  



76 system.
In some
examples, a
one or
two-step
PCP. can be
performed to
amplify the
selected
sequence,
which can be
suheloned
into an
expression
vector of
choice. The
PCR primers
mu be
designed to
facilitate
preeloning,
such as by
including
the addition
of
restriction
enrymie
sites.
Following
further
expression
and
production
of selected
toxins in
any desired
cell
expression
system,
conditioned
medium
containing
the RIB
toxin
pulypeptide
or conjugate
thereof can
be tested in
activity
assays
cretin be
used liar
further
purification
. Typically,
any further
expression
and
production
of the
selected
modified RIP
toxin or
conjugate
thereof is
performed in
the presence
of a RIP
inhibitor
Such a
method is 10
desmilied in
detail below
under
Section 0
for the
improved
production
of RIP
toxins or
conjugutes
thereof.
4.Activity
Assessment
Modified RIP
toxins, or
conjugates
thereof;
selected in
the medic&
provided
hercin can
be tested to
determine
if,
following
selection,
they retain
toile
activity
against
15host cell
ribosomes.
Typically,
sure
modified
toxins are
selected the
became they
exhibit a
reduced
toxic
activity
compared tu
a startreg
RIF protein
or
conjugate.
thereof.
Generally,
bowman,
selected
modified
toxins
retain some
activity of
the starting
toxin
protein.
Modified RIP
toxins, or
conjugares
thereof,
provided
heroin
retain 0.5%,
1%, 1.5%,
2%, 5%, 10%,
20%, 30%,
40%, 50%,
60%, 70%,
10%, 90%,
95%, or more
of the
20toxic
activity
compared to
a reference
or starting
than of the
toxin, Or
conjugate
thereof.
Exemplary of
assays can
he any assay
tint tests
for ell
activity of
a RIP
polypeptirei
including,
for example,
assays that
assess
hi-glycosida
se activity,
DNAase
activity,
RNAase
activity, or
other
realities.
Any method
known to one
of skill in
the art ran
be used to
aSSe.S6
toxic
activity of
a RIP
protein or
conjugate
hereof, and
typically
include
25any that
assay for
effects of
the
N-glycosidas
c activity
of the RIP
protein.
F.xemplary
assays to
assess the
toxic
activity of
any RIP
toxin or
conjugate
thereof,
including
modified
forms of
such toxins,
are
described
below.
a.Protein
Synthesis
Assaya  77
Cite
activity of
RIP toxins
or
conjugates
thereof,
amen as any
modified
RIP,
including,
for example,
any modified
toxin
identiged
bathe
selection
method
provided
herein, can
be measured
to determine
effects uf
the toxin on
translation
using a
protein
synthesis
assay. Such
assays are
routine and
are known to
one of skill
in the art.
5 Exemplary
annals an
assay is a
rabbit
reticulncyte
lysatc
assay.
Typically
the rabbit
reticalocyte
Beale
contains or
k
supplemented
with
compononts
needed for
efficient
triunsuripti
on and
translation
such as
magnesium
and
potassimn
ions and
Nil's. A
template RNA
also M added
which it the
source of
the
synthesized
protein.
Snub an
assay allows
for thc
count()) ill
vitro
transcriptio
n and
translation
of proteins
by rabbit to
ribosomes
which can be
detected, in
one method,
detection
din be
achieved via



incorporatio
n of
radioactivit
y such as
0-Inien,
rSilabil or
rSinfet-Cys
which is
incorporated
into the
synthesized
protein and
uan be
measured
following
precipitatio
n with
nichtminced
acid (121At
Baas et an
(1992) The
Plant Cell,
4: 225-234;
That et of
(2005)
Journal of
Microbiology
, 54:
10231030).
In another
method,
incinerate
DNA  15 can
be used as
the
thaplate,
which is
then,
detected
using a
luminome
ter.
Exemplary of
rabbit
retioulocyte
lysate
systems are
those sold
by Yeomen('
including,
for
exanaple,
the Dire
Coupled
Reliculecyte
[Amite
Systems.
Stich an
nanny is
described in
Example 2.
The assay
can he
adapted to
be used with
other
translation
systems
including
wheat or
maize
reticulocyte
lysates, or
can be
adapted in
translation
reactions
conkining
intact cell
20lysates or
lysates
reconstructe
d from
various
supernatant
fractions
and purified
ribusumes nr
polyribosome
s (Baas et
of (1992)
The Plant
Call, 4,
225-234). in
some methods
the assay
can be
adapted to
assess
effects on
protein
synthesis is
whole cells,
where
defection of
protein
synthesis
can be
facilitated
by
adecoviral
expressed
lucifemse
(Zbao el el.
(2005)Journa
l
Microbiology
, 54: 10231
030). In
addition,
kinetic
analysis and
dose
25response
curves eat
be pm-formed
to determine
the relative
activity of
the toxin as
determined
by the
concentratio
n of the
toxin
necessary to
give
one-hadthe
maximum
response
(RIC50).
b.DepurInatI
on essays
78
She activity
of Rip
toxins or
conjugates
thereof,
such as any
modified
RIP,
including,
fur example,
any modified
toxin
identified
in The
selection
method
provided
herein, can
he
detcmained
in a
depminadon
assay.
RIP-mcdiated
depurinatinn
of the large
ribosomal
subunit of
RNA
increases
susceptibili
ty of thia
sugar-phosph
ate
backbone.
5to
hydrolysis
at the
depurination
site
(ruitier-4
sot
(1997)Proc.
Nal Aced
Scl, 94:
3866-5871).
Following
treatment
with
aniline,
hydrolysis
can be
observed
typically by
release of a
small
fragment
Thus,
ribosomes
eau be
treated in
the presence
or absence
of
increasing
coneenhution
of toxin,
the RNA
extracted
and treated
with
aniline, and
analyzed by
gel
cleotrophure
sis.
Fragments em
be
visualised
by staining
with
ethidium 10
brnmidc Mum-
et al.
(1997) Proc.
Wag lead &le
94:
3866-3871;
Hartley et
al. (1991)
F885, 290.
1:65-68).
The percent
dumnination
can be
determined
by scanning
negatives of
photrernipli
s of the RNA
gels (see
e.g., Taylor
4 a/ (1994)
The Plant
fang, 5:
827- 835).
esCell
growth/
survival/
viability
assays 16The
activity of
RIP toxins
or
conjugates
thereof,
such as any
modified
RIP,
including,
for example,
any modified
toxin
identified
in Ix
selection
method
provided
herein, can
be
determined
by directly
assessing
fleets on
cell growth.
In such an
assay, any
prokaryotic
or Scary-ode
cell can be
introduced
with DNA
encoding a
toxin such
as in the
Coma of a
suitable
expression
vector.
Alternativel
y, any
prokaryotic
or
eukarnotic
20 cull can
be
administered
directly
with a RIP
polypeptide,
or a
conjugate
thercolsneh
as, for
example, a
ligantkalisi
u conjugate.
Any cell can
be tested,
including
but not
limited to,
any gainsay
cell such as
directly
obtained
from a
subject,
i.e. from
the blond,
seam; or
Oil= tissue
source.
Included
among such
cells am any
leukocyte
subtypes or
activated
leukocytes
thereof Cell
lines also
can be used
in assays to
assess the
toxicity of
RIP 25
polypeptides
, or
conjugates
thereof.
Exemplary of
a cell line
is
THP-1,13251
or HT-29
Cell growth
can be
monitored by
assaying for
cell
proliferatio
n, mill
viability or



cell
survival.
Growth can
be monitored
over time
and in the
presence or
absence of
increasing
concentratio
ns of tbe
toxin_ For
example,
cell growth
can be
monitored by
79 counting
the cells in
a Cogger
Counter,
measming the
optical
dunsity onto
mills over
time (Ruh at
al.
(1998)13ioch
emEhy, 37:
9394-9398),
using a DNA.
dye such as
MTT which is
reduced by
live cells
to form
insoluble
purple
femnigan
crystals
that can he
measured
(Arora or
al.
(1999)Cancer
Research,
59: 183-188;
McDonald el
al. (2001) 5
Mlles,
4:427-442),
or by using
a dye mica
as trypan
blue which
is excluded
Man viable
cells bat
not dead
cells
(McDonald el
al. (2001)
/Drugs,
4:427-442).
in another
example,
cell
viability
can be
assessed by
measuring
the amount
of ATP
released
into die
cell culture
medium.
Exampled),
of such on
assay is the
Cel
!Titer-Glom'
Luminescent
Cell
Viability
Assay Kit
(P/omega,
Madison WI)
such as is
described,
for example,
in 10
Example 5.
lIpon lysis
of the cells
with the ATP
reaction
mixture
(supplied by
the
matnifacturc
r as
dellfiter-Ol
on)
Reagent).
ATP drives
the
oxygenation
of luciferin
reselling in
a
!Guinea:one
signal which
is
proportional
to ATP
concentratio
ns in the
wells. This
is direolly
proportional
to the
number of
viable cells
in the
culture. E.
Exemplary
Modified
Toxins
Provided
herein are
modified RIP
toxin
polypeptidm,
or
conjugates
thereof,
that exhibit
reduced
toxic
activity
compared to
a wildtypc
RIP
PolYPePlidro
for exam*, a
modified RIP
toxin
polypeptide,
or conjugate
thereof;
exhibits
0.5%, 1%,
1.5%, 2%,
5%, 10%,
20%, 30%,
40%, 50%,
60%, 70%,
80%, 90%,
95%, or muse
of de toxic
activity
compared to
a Telefono
or staging
foam of tbe
toxin, or
conjugate
thereof By
virtue of
20the
reduced
toxicity,
such
modified RIP
toxin
polypeptides
are
expressed by
host mils,
and can be
purified,
isolated
andior
identified
therefrom.
The modified
toxins, or
conjunate.s
thereof,
exhibit
reduced
toxicity to
eukaryolic
or
prokaryotic
cells.
Generally,
the modified
RIP toxins
On
conjugates
thereof
exhibit
reduced
toxicity to
bacterial
cells, such
as E. colt,
which
theteby mann
a source of
toxin that
can be used
in
production
25 methods
in E. colt
Typically,
such
modified REP
toxin
pelypcutielc
s, or
conjugates
thereof,
retain one
On more
activities
of the
sterling or
wilultypc
form of the.
protein
(i.e.
unmodified
polypeptide)
. Per
example, the
modified RE'
toxin
nolypeptrdes
, of
conjugates
thereof;
retain at
least or
about 0.5%,
1%, 1.5%,
2%, 5%, 10%,
20%, 30%,
40%, 50%,
60%, 70%,
20118108021.
1PCT/CA21-47
10012M 80
80%, 90%,
95%, or more
activity of
one or more
than one RIP
activity
compared to
the
unmodified
on wildnpe
RIP
polypoptide,
or conjugate
thereof.
Activities
of a RIP
pollypeptide
inchide, but
arc not
limited to,
any one or
more of
fr-glycosida
se activity,
polynuclecit
ideadmiosine
glycosidase
activity
including
RNAase
activity and
DNAase
5activity,
superoxide
disrautase
activity,
phospholipas
e activity,
chitinase
activity and
anti- viral
activity.
Activity can
he assessed
in vitro or
in viva and
can be
compared to
the activity
oldie
starting RIP
polypeptide.



In tonic
examples,
such
modified RIP
polypeptides
are
identified
in the
selection
methods
herein suck
as by virtue
of their
expression
by stints
cell
compared to
a waning It)
RIP
polypeptitle
, or a
polypeptide
conjugate
mmtaining a
RIP
polypeptide,
that is not
repressed by
the host
cell or is
expressed at
low levels.
As is
described
above, mach
modified RIP
toxin
polypeptides
ore
identified
following
introduction
of a nucleic
acid
encoding a
starting or
wildtype RIP
pulypeplides
for example,
any nucleic
acid
encoding a
RIP
polypeptidc
set Raab in
Table 3, or
an active
fragment
thereof,
followed by
15selection
and
identificati
on of
expressed
RIP
polypeptides
. In some
examples,
the modified
RIP toxin
polypeptides
provided
herein are
identified
following
expression
of a toxin
from shoot
cell
intmduced
with nucleic
acid
encoding
startMgRIP
toxin or
active
portion
thereof in
other
examples,
thc modified
RIP toxin
polypeptides
provided
herein are
identified
following
explession
of a RIP
toxin
conjugate
potypeptide
(i.e.
ligandetroci
n 20
conjugate)
from a host
cell Mat is
introduced
with a
starting
conjugate
encoding a
polypeptidu
containing a
RIP toxin,
or active
portion
thereof
Typically,
midi a
conjugate is
a Maim,
protein,
thereby
enabling
introduction
of a nucleic
acid
molecule
encoding the
fusion
protein into
the ca.
Using
methods
described
herein, the
macular
modification
in the
expressed
RIP
25polypeptid
e can be
identified,
such as fur
example, by
sequencing
of tbe
polypcptide
Typically,
modification
s identified
in the
methods
herein
include any
that alum
the primary
scominue of
the
unmodified
polypeptide
and include,
but are not
limited, any
one or mere
amino acid
replacements
, amino acid
deletions
anchor amino
mid
truncations.
For example,
muddle-ilium
inelude any
one or more
amino acid
mutations in
the primary
WO
2008/080218C
A2007/00 SI
sequence, or
truncation
of the
pairnery
sequence, or
any
combination
thereof.
Hence,
modification
s of amino
acid
residues in
a RIP
polypeptide,
or active
fragment
thereof; can
be
identified
that confer
reduced cell
toxicity by
virhp of a
change to
the primary
sequence of
the
polypeptide.
5The
moditication
(s)
identified
in the
selection
method
herein in an
expressed W
polypeptide
can bo made
ill a
correspondin
g
position(s)
of any
target
protein, for
example, any
related
polypeptide
such as, but
not limited
to, any
allelic,
stories,
truncated or
other
variant fonn
of the
expressed
RIP
polypeptifk.
Such
modification
s can be
made by
standard
recombinant
DNA
techniques
such as are
routine to
one of skill
in 10 the
art Any
method known
in the art
to effect
mutation of
any 011e or
more amino
acids in a
target
pnatein can
lac
cmploytift
Methods
ittclude
standard
site-directe
d
mutagenesis
(using e.g.,
a kit, such
as
QuilcChange
available
from
Stratagem)
of enact-Jim
mate acid
molecules,
or by solid
phase
polypeptide
synthesis
methods. In
addition,
any modified
REP
polypeptide
identified
its the
methods
heroin, or
15generated
based m a
moditicatinn
identified
in the
methods
heroin, can
he, used to
generate a
fusion
protein or
conjugate.
For example,
a
ligaarntoxin
conjugate
can be
geoentted
having the
swaddled
toxin moiety
as the
targeted
agent Wee
Section 2
below)
linked
directly or
indirectly
to any
moiety that
targets to a
cell surface
receptor for
internalizat
ion thereof.
Such
conjugates
can he
generated by
routine
recombinant
DNA
29techniques
. For
example,
conjugates
can he
generated
using
restriction
miasmas and 



cloning
methodnlogie
s fon
tontine
subeloning
of the
desired
conjugati
components.
Any modified
polypqrtide
generated,
including
any
conjugate,
having a
modification
identified
in the
selection
methods
herein
retains
toxic
activity.
Such
modified
polypeptides
generally
retain or
exhibit any
one or more
RIP
activities.
The toxic
activity
25and other
activities
of the
conjugates
can he
tested.
(Other
modification
s that are
or are not
in the
primary
sequemm of
the
polypeptide
also can be
included in
a modified
RIP
polypeptid
e, or
conjugate
thereon such
as, hot not
limited to,
the addition
MN
carbohydrate
moiety, the
addition of
a
polyethylene
glycol  82
(PEG)
moiety, the
addition of
an Its
domain, etc.
For example,
such
additional
modification
s can be
made to
increase the
stability or
half life of
the protein.
Modified SA1
Toxins
Exerrglary
of RIP haas
provided
herein tut
modrtied
forma of SA
I, including
5modificatio
ns many
active form
thereof, for
exempla any
truncated
form thereof
so lung as
the tameated
polypeptide
exhibits a
RIP
activity,
and allelic
or species
variants
thereof. For
example, a
modified SAI
putypeptide
can include
any one or
more
modification
s in a
truncated
variant of
SAI such as
is set forth
in SEQ 112
NO:22 or SEQ
ID 510:24,
or any
allelic or
apecies
vatiant
thereof.
Modified SAI
toxins can
he 10
truncated,
or can
exprcas
amino acid
mutations
compared to
the starting
SAI toxin
used in the
selection
ninhodh
Typically,
such
modified
toxins
retain one
or more
activities
compared to
the starting
SA1
polypcptidc.
Accordingly,
such
modified SA1
pnlypeptidue
can be used
in methods
to improwi
production
of an SAI
polypcptide
andior can
be reed in
fusion
proteins to
generate
conjugate
pmteins
containing
the modified
15SA I
polypeptide.
The modified
SAI
polypeptides
can be
identified
in the
se/action
methods
herein. In
one example,
the modified
SAI
polyTeptide
can be
identified
following
intneduction
of nucleic
aid rounding
an SAl
polypeptide,
or active
fragnent
thereof For
example,
selection a
a modified
SA I
polypeptide
can la;
achieved
following
introduction
of  20
nucleic acid
encoding a
variant 1
SA1
polypeptide
such as is
net forth hi
SEP ID
510:22, In
another
example,
selection of
a modified
SAI
polypeptide
CAD non aid
ieved
following
introduction
of nucleic
acid
encoding a
variant 2 SA
I
polypeptide,
The variant
2 SAI is a
form of SA I
made to lauk
the five
Gherminal
amino acida
(CIIIIITA)
compared to
the valiant
I SAI an
forth in SEQ
ID 150:22 in
order to
avoid
cysteinaindu
ad 25
dimerization
. The amino
acid
sequence of
-valiant 2
SAI is net
forth in SEQ
ID 510:24
and encoded
by a
sequence of
adore acids
sot forth in
SEQ 50:25,
In some
eases
selection
for a
modified SAI
polypeptide
can be
achieved
following
introduction
a/nucleic
acid
encoding a
conjugale
containing
an SA1
pplypeptide
pattern.
"She
coujugates
can inelude
any
ligand-toxin
cunjuwate or
other  WO
200E980218PC
ISMA20071091
278 83
conjugate so
Icing as
Else
conjugate
contains an
SA I
polypeptidc,
or active
fragment
thereof For
example,
chemokine
conjugates
desenbed iii
U.S. Patent
Nos.
7,166,702,
7,157,118
and
7,192,736
can be used
as a
slifiting
protein to
identify
modified
forms of a
variant 1 SA
I
polypi:Nide
(set forth
in SEQ ID
NO:22 and
encoded by o
scats:nee of



5 nucle:c
acids set
forth in
SPA) ID
NO:23). In
one example,
an LPMIa
polypeptide
is used as a
firming
protein,
whirl is a
conjugate of
the
chemokine
MCP-I linked
indirectly
to the
variant I
SAI
potypeptide.
The LPMIa
conjugate is
set forth in
SEQ U) NO:
38  and
encoded by a
sequence of
nucleic
acids set
forth in SEQ
ID NO:37,
its another
example, a
coulagatc
containing
the
chemokine
MCP-I linked
with a
variant 2
form of 10
SA I
cantcased as
The starting
unmodified
protein,
also termed
1,FM11,
herein. The
LPMIb
conjugate is
set fortis
in SEQ Ert
NO: '00 and
acceded by a
sequence of
nucleic
acids bvt
forth in SEQ
ID NO:39.
Pmvided
herein is a
modified SA
I toxin that
contains an
amino acid
notation at
position 38,
conespunding
to position
38 of a
variant SAI
polypeptides
set forth in
SEQ 15 ID
NO: 22. For
example,
amino acid
modification
s can
cosibspcmd
to positron
L38. An
exemplary
aat,too acid
mutation in
Sib 1
identified
in the
methods
provided
herein
conespond to
modification
L38R in a
variant SAL
polypeptide
such as Oct
forth in SEQ
11) NOS: 22.
In same
examples,
the
correspondin
g 1,385
mntation is
identified
or made in
other SA I
variant
forms,
including
allelic or
species
variants.
For example,
a 20
corraspondin
g L38R
mutation can
he made in a
variant 2
sequence of
SA I set
forth in SEQ
I I) NO:24.
An exemplary
SA1 toxin
having au
&Oho acid
mutation of
L38R is set
forth in SEQ
ID NO: 26
and encoded
by a
sequence of
arrIblet
acids set
forth in SEQ
NO:27, This
modified SA
I also is
termed
mutant
variant 1
(also called
variant 3)
herein The
mutant
variant 1 SA
I
polypeptide
can be used
to generate
further
toxin
conjugates,
25 which can
be used, for
maniple, in
methods to
treat
diseaso or
disorders
for which
the
conjugate is
designed.
Additionally
, the mutant
variant I
SA1
polypeptide
ran be used
in methods
to improve
production
of SA1 or
conjugates
thereof, In
another
example,
provided
herein is a
modified SA1
toxin dm
contairs an
amino acid
mutation at
position
219,
correspondin
g lu
position 219
of a variant
SA1  84
polypeptidm
set forth in
SEQ ID NO:
22. WO
retarthere,
Oruro) mid
modification
s can
co,impend to
position
V219. An
exemplary
amino acid
mutation in
SAI
identified
in the
methods
provided
herein
correspond
to
modification
uf V219A its
a variant
SA1
polypeptide
set forth in
SEQ DJ
NOS:22. In
some
examples,
the
correspondin
g V2I 9,5, 5
mutation is
identified
or made in
other SAI
variant
forms,
including
allelic or
species
variants.
For example,
a
correspondin
g Vol PA
mutation can
be made in a
variant 2
sequence of
SAI tot
thrlh in SHQ
LD 50:24. An
exemplary
modified SA1
polypeptide
having an
amino acid
mutation of
V219A is set
forth in SBQ
IL) NO: 28
and encoded
by a
sequence of
amino acids
set forth in
SEQ ID
NO:29. This
modified SA
I also is
termed
10mutant
variant 2
(also called
variant 4)
herein. The
mutant
variant 2 SA
1
polypeptide
ran be used
to generate
finther
toxin
conjugates,
which can
homed, for
example, in
methods In
treat
disease or
disordem for
which the
conjugate is
designed.
Additionally
, the mutant
variant 2
SA1
polypeptidc
mu be used
in methods
to improve
production
of SAI an
conjugates
thereof.
15In
addition,
any of the
mutations
identified
in a
modified REP
polypeptide
in the
selection
methods
herein can
be combined.
For example,
a modified
SA I
pnlypeptide,
nr conjugate
thereof,
Call be
generated
having a
modification
of L38 and
V2 19,
correspondin
g to
positions in
a variant SA
I set forth
in any of
SHQN-0, 22.
Such a 



modification
can bc made
corre,spondi
ng position
in any SA1
poly-peptide
, such as an
20 SAl
polypeptide
set forth in
SEQ ID
NOS:22 or
24,
respectively
, any
allelic or
species
variants
thereof, or
any other
SA1 variants
blown to one
of skill in
the art.
Further, any
of the
mutations
identified
in a
modified RIP
polypeptides
in the
selection
method
herein can
be combined
with any
other
mutations in
the RIP
polypeptide
known to
skill of the
art or
subsequently
- identified
hereto.
Typically,
any such
combination
mutant in a
RIP
25polypeptdc
, or a
conjugate
thereof
melanins
reduced
totteity to
a host fit/
tomparcd is
a vvilditype
or starting
form of a
RIP
polypi:Nide,
yet retains
0.5%, 1%,
1.5%, 2%,
5%, 10%,
20%, 30%,
409'a, 50%,
60%, 70%,
80%, 90%,
95%, or more
of the toxic
activity
compared to
a reference
or starting
fouls of the
toxin, or
conjugate
thereof.
F.Targeting
Agents and
Conjugates
Thereof  85
Provided
herein are
conjugates
containing
RIP
polypeptide
toxins, or
active
fragments
thereof,
linked
directly or
indirectly
to tmst or
mutt
mutt:OPP or
agents, nseh
as any
chemical,
polypeptide,
or peptide
moiety, or
portions
thereof.
Typically,
the toxins
for use in
the
conjuirates
provided
herein are
those
containing
any PIP
toitin
variant, 5
including
any modified
RFP toxin
variant Such
modified
toxins
include any
modified RIP
toxin
provided
herein or
identified
using the
methods of
selecdem
provided
herein, such
as for
example, a
modified SAI
toxin, or
allelic
variants or
fragments
thereof
Included
miring such
a modified
SAI is a
mutant
variant I
Sekl (i.e.
variant 3)
or a mutant
variant 2
SA1 (i.e.
valiant 4)
identified
in the
selection
methods
herein.
10Typically,
a modified
RIP toxin is
bilked
directly or
indirectly
to a
targeting
ageht,
including
any agent
that targets
the
conjugate to
one or more
cell types
by
selectively
binding to a
cell surface
Tempter (C4.
referred to
herein as
ligand-toxin
conjugates).
Hence, :my
polypeptide
or mulemile
that binds
to a cell
surface
rceep kr and
is
internalined
by a cell is
intended for
use herein.
Such
targeting
agents
include, but
are 15not
limited to,
growth
factors,
cytokines,
chemokines,
antibodies,
and
hormones, or
allelic
variants,
inuteins, or
fiaannents
thereof so
long as the
targeting
agent is
internalized
by a cell
surfree
receptor.
Further, the
conjugalcs
provided
herein cm
optionally
include
additional
compunents,
such as for
example, bat
not limited
to,
additional
sequences or
moieties to
facilitate
cloning,
expression,
post-transla
tional 20
modification
,
pnrification
, detection,
and
administrati
nn. These
include, for
example,
restriction
erayme
sextuimixs,
translationa
l start or
stop codon
sequences,
His tags, or
other such
components.
For example,
a starting
methionine
codon or
Kozak
sequence can
be added to
the coding
nucleic acid
sequence to
permit or
enhance
translation
of a mature
polypeptide
or a
fragment
polypeptide.
Furthermore,
as described
above in 7,5
Section D,
any nucleic
acid
molecule
that encodes
a
ligand-toxin
conjugate
containing a
targeting
agent linked
to a target
agent, mall
as an SAI
subunit or
active
portion
thereat can
be used to
screen for
variants of
the targeted
agent, such
as a
modified SAI
as described
above and in
the Exampkr
herein
1.Targeting
Agents 
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Generally,
the modified
RIP toxin
ccmjugates
provided
herein
contain a
targeting
agent that
targets the
conjugate to
a receptor
or receptors
on a toll or
a population
of cells
involved in
the'pathnlog
y of various
disease
processes.
Depending on
the disease
or disorder,
such cells
are
activated
cells that
are a
function
oldie
disease as
well as the
5disease
process, or
arrs
bystander
tolls that
support the
disease
process.
Consequently
, targeting
these
receptors
and the
cells that
express
these
receptors
pettnits the
therapy to
be tailored
to the
particular
disease and
also tome
prowess of
the disease.
Hence,
conjugates
provided
lictrein can
Or used as
Oftwapeutics
in the
treatment of
vallons
diseases.
IllFor
example,
conjugates
provided
herein
include
ligand-toxin
s which
oamain a
targeting
moiety that
binds to
receptors on
specific
cells types
involyse in
the immune
response,
including
varinus
leukocyte
subtypes
involved in
intlammatery
diseases.
For example,
as a
crimponent
of the
conjugates
provided
herein, a
targeting
moiety can
include a
ligand that
targets one
or more cell
surface
receptors
expressed on
cells of the
ISMem=
system, such
as any cell
of the
leukocyte
lineage or
other tissue
residential
cells,
including on
activated
cells
involved in
diseases
processes.
Examples of
cell types
that cars be
targeted
herein fly
the
conjugates
include, but
are not
limited to
leukocytes
including,
but use
limited to,
monocytes,
macrophaws
including
tissuc
macrophages
such as
microglia of
the
brainTruptia
cells of the
liver or
alveolar
macrophages
of the lung.
B 20cells, T
cells
Outriding
Thl and Th2
colts,
basophik,
eonophils,
dendritic
cells
including
immature and
mature
dendritic
cells and
Langerhans
cells, mast
cells,
natural
killer
cells, and
neutrophils.
Other
examples of
cell Ewes
that can be
targeted
litrein
include,
platelets,
astrocytes,
endothelial
cells,
'mitoses,
epithelial
cells and
adipose
cells.
a.Chemokines
25Provided
herein are
conjugates
whereby the
targeting
agent used
in the
humid- toxin
Conjugate is
selected
from the
family if
chemokines.
To
appreciate
the sac of a
thernokine
as a
targeting
agent in the
conjugates
herein, an
understandin
g of the
foncdon and
interaction
of
chenaoldne
Egan& and
their
receptors in
helpful.
'Ile
following
discussion
provides
such
background.



Chernokines
are a family
of forty or
more stn Ai
proteins
that
typically
arc secreted
by cells and
stimulate
the
activation
andlor
migration
("cramotaxis
") of nearby
responsive
cells,
typically
leukocytes,
which
express
cognate
chemokine
receptors.
Together,
chernolcines
target the
mthre spec
loins of
leukocyte
subtypes;
individual
ty each
5targets a
pen of the
speatrum.
Although
some
chemekir tea
are
constitutive
and involved
in
homeostatic
immune
responses,
many
chemokines
are tenned
balammetory
ehtenokines
end are
induced arm
a vide
variety of
cells in
response to
bacterial
infection,
Muses and
other
stimulatory
agents.
Cheruokines
have a
variety of
biological
activities.
They mere
initially
isolated
10by their
ability to
stimulate
holroeyte
migration
and
activation.
Chemokines,
in
association
with
adhesion
naolecules,
recruit
subsets of
leukocytes
to spwific
sites of
inflammation
and tissue
injury. For
example,
chemokines
function
mainly MI
chcmostasuir
tuts via
attniultal
an of
ehentekine
receptors
expressed on
a variety of
leukocytes
including
those in
innate
immunity
therdw
recording
mowed.,
neutmphils
15 and other
effector
cells from
the blood to
sites of
infection or
damage, end
also those
its adaptive
immunity
including
recruilmant
of
lymphocytes
to sites of
imrm. ne
reactions.
Generally,
cb.emokines
and
chcmokincr
receptor
expression
arc
up-regraded
in disease,
with
chonnkines
acting in an
antomme or
paracdne
marmer
((ilahinski
et al.
(1995) (nt.
Dev.
Areuroset,
13:153,65;
Furie and
Randolph
(1995) Ain.
.1
Pat/toe'.,
146:1287-301
;
20Benvertist
e RN.
(1997)J.
Mal. Med.,
75,165-73;
Sr/tall of
al. (1994)
Current
Biol., 6:
865-73; Taub
et(1994)
Then
harmawl.,
1:77946,
Baggliolini
coal. 09941
Adv.
Immunol.,
53;97-179;
and Anions
et at
0996).(atort
uaobiut.,
195,
499-521;
Taub,
Cytokine
Gniwih
Factor Res.,
7:
355-76,1990;
Deng et al.,
Bar.).
Denmark, 13:
224-SC,
2003;
Pastors at
at., Fur. 1.
Dematol.,
14, 2034,
2004: Chain
and
Ranwholl, N
Eng 251
Med., 254,
610-21,
2006).
Chemokines
also ind Ice
eat tivalic
II of cells,
including
but not
limited to,
microglia wd
mac: op
hazes. Thus,
chemokines
are thought
to induce
thr:
product:on
and release
of reactive
oxygen
species,
dem-adative
enzymes, and
inflainmatm-
y and toxic
eytokincs
frau various
leukocyte
populations.
In addition,
clamokines
hwe bum
shown to
regulate
negative
hematoporoti
c progenitor
proliferatio
n, and
several CM(
chanrukims
can regulate
angiopelums.
Chmnolanes
also playa
role in Many
arregur3
that involve
inflammatory
tame
destructions
, such as
adult
aspiratory
distress
sygdmine,
myocardial
infarction,
rheumatoid
arthritis,
and
atherosclems
is.
5Chemokines
were
originally
named, for
example,
according to
thud
functions or
origins. The
mop. common
name for a
given Upend
ir used in
the text
hdt-in.
Racer
systematic
nomenclature
has been
adopted
which Meg
the
ehmaokine
group name
followed hy
a number.
For example
the ligesnds
ninnocyle
eherneartrae
lma protein
(MCP) -1 and
interleukin
(111,) -8
are
systematical
ly received
to as CCl2
and CXCLS,
10respective
ly. Their
receptors
are referred
to as CCR2
and
CaC121/2,
respectively
(Table 



x  and];
Bacon, et
al., J.
Interferon
CyLokine
Res., 22:
1067-8,
2002;
-Murphy,
Pharn.001,
Rev, 54:
277-9, 2002;
Murphy op
an, Filar
inacol.
Rev.,
52:145-76,20
00).
Chemokines
and
nicmokine
receptors
are inferred
to herein
interaliatig
mbly with
reference
[ohs common
and
systematic
nomenclature
. Given one
name, one of
skill in the
art knows or
I.5could
determine
the
correspondin
g maws.
1.Ligands
Chemokines,
as noted
above, are a
superfarnily
of small
(approximate
ly about 6
to about 14
kDa),
inducible
and
setreted,
ahemuattracr
ant
cylokines
that act
primarily on
Imikocylt
sghtypur.
Chemokine
rgandr have
between by
and 50%
identity in
their 20
primary
structures
but it is
their shared
highly
conserved
three-dimens
ional
structure
that is
responsible
for reeeplur
binding and
activation.
The
superfaniily
is divided
into four
sub-families
based upon
dm position
(or
existence)
of four
conserved
eystein.e
residues in
the primary
sequenees.
Then attire
groups
contain four
eysleines,
the other
group does
not. Thn
groups arc
defined by
the
arrangement
of the first
two
eystthICS,
If the first
two 25
cystrapes am
separated by
a single
amino mid
they nre
members of
the CPC
family (also
called
alpha);
tithe
cysteines
are
adjacent,
they are
classified
in the CC
family (also
calledbeta);
if the
cysleirms am
separated by
Meer amino
acids C5C3C,
they are
members of
the tr=1,
group (also
called
delta). The.
fourth group
uf
clusupicines
: Car ga=na,
contain two
eysteines,
correspondin
g to the
first and
third
cysternes in
the other
granps.  89
Structural
analysis
demonstrates
that most
cbetnokincs
function as
monomers and
that the.
Iwo regions
necessary
for receptor
binding
reside
within the
first 35
amino acids
tithe
flexible
N-tertnimis
of the
aerate
pelypeptide
(Clad-Lewis
mat (1995)1
Leukocyte
Biol.,
57:703-11;
Beall at al.
(1996)Bieghe
m. .4
313:633-40:
and Steitz
clot.
(1998)FEBS
Lett 430:
151-64).
Dimers of
chemokincs
can fain,
which
formation
varies
between
chemolcines.
"The
fonuatioa of
dinars
typically
occurs at
high
concentratio
n in
solution
(Baggiolini
et al.
(2001) J Int
Meal.,
250:91-104).
Diners,
however,
dissociate
upon
dilution end
the monomers
constitute
the
biologically
active
motet:Me.
itt getaral,
tbe alpha
chemokine
members
preferential
ly are
active on
nearophils I
0 and
T-Duiphooyte
s, and the
beta
chemokines
are active
on momxylos,
macrophages,
ensinoplfils
and
T-lamiphoeyt
es.
Additionally
, several
members of
the alpha
and beta
chetholcinth
sub-familics
are active
011
dendritic:
cells, which
are
migratory
cells that
exhibit
potent
autigeaprese
nfing
properties
following
their
activation
and
maturation
from
immature
phagoeytic
cells, and
are thought
to
'anticipate
in the
patImaDaiolo
gy of 15many
inflammatory
diseases
(e.g.,Xu
coat, X
Leulcoa
Riot, 69:
365-71,
1096; and
Sortani et
al., A
Immunot,
159: I
993-2000,
1997;
Hashimoto or
at.,
ID:mato' Sao
44: 93-9,
2006; van
Rift clot,
.1 Exp Med,
201: 981-91,
2005). A
fourth human
CX3C-type
chemokine
referred
coat
fractalkine
has Deadly
been
reported
(Bran at at,
krakirc,
585:640-4,
1997; Rua
coal., Cell,
92:521-30,19
97; Mackay,
(kak Riot 7:
R384-6, 



201997).
Unlike other
chernokines,
fractalkine
exists in
membrane and
soluble
buns. The
soluble form
is a potent
chemoattract
ant for
monncyles
and
'c-cello.
The cell
dilriact
receptor for
this
chemolcine
is termed
CX313(1. It
should be
noted that
there can be
subtle
differences
between the
chemical
nature and
phyaological
effects of
chemokines
derived from
ditIment
species
(Baggholini
et al., Adv.
Immlinot,
55. 97-179,
1994; and 25
Backus et
at,
Immunobiet,
193:499-321,
1996). Table
4 sets forth
exenthlary
ehemokines,
including
synonyms
therefor,
and
exemplary
SEQ ID NOS.
Further,
Table 4 sets
torch the
signal
sequence and
amino acid
positions
coding for
the mature
chemokine
with
reference to
positions in
the
respective
SEQ ID NO.
It is noted
that, the
description
of athino
acid
positions
ate tbr
illustrative
.  90
purposes and
are not
meant to
limit the
scope of the
embodiments
provided.
Ills
understood
thar
polypeptides
and the
description
thereof are
theoreticall
y derived
based on
homology
analysis and
alimunenh
with =Milder
polypeptides
. Thus, the
exact lochs
can vary,
and is not
necessarily
the same for
earth
polyp:amide.
Allelic
variant or
species
5variants of
chernokines1
1100 are
known.
ExemplIce of
allelic
variations
in exemplaly
chemokines
are se forth
in any of
SEQ ID
NOS:170-191.
' Chapati.
Synonyms
UoiProt 140
Stignal
&qoellso
Chuw.,kino
ill NO: 



MCP-I
(Nlonec}to
clienwttract
aut
protain-1)
CCL2; Small
Intl
twtolcine
Al, hICA
NionocYte
seNtetN7
protean' 110
Hell, SC17A2
500 1- 4
NNNoptail
ebnsnnlsv6y
protein)
OCIA 1,
Irtall
Nutuct
cNtoldite
AIL SCYA 1
74-97 113
SDP-]g
(Siroroal 0
CXCL12;
Pie-B cell
growth
stimulating
factor
(PBSIN:01112
4 P4999]
1-21 22 114 



0120-u
(Growth-
regulated
proteN
alpha)
CXCI.1;
Melanoma
growth
stimulatory
activity
(MONA);
Nautrophd-ac
tivatiNi
rotoin t
(NAP 3);
ICY])]
P99241 1-24
-107  NIP- I
N
(Macrophage
litfl.mnatot
Y protcin
1-Silo)
CCIA; Natal]
inducible
cypolane
Atl; T0ell
activation
protein 2;
ACT-2: PAY
744; 11400:
siS-N
LymphotYte
activation
gm: 1 pmNin
(LNG-1);
111221: 0-26
7-
lYttiPitocYN
-Ntyreted
PrOteNt:
SCYA4 P13236
1-23 24-92 I
lb  WO
2110/4/09121
80/OICA21107
0102279 91
Chemokme
SflOaYnu
UniProt NO:
Signal
Seqaence 



Mature
Chemokine
SEQ 111 NO:
11-8
ilater/eukin
-R)
CXCL8,Menocy
te- derived
mutropbil
chemohcfie
factor
OVIONCF);
r-cell
.1i...tactic
(color;
Ntamoplil-ac
livaling
protein 1
(NAP-1):
Proteiu
3-100;
Granulocyte
chcmotactie
PrOlDill I
(GCP-I):
Monocyleccle
rived
nentrophil
activating
peptide
(MONAP);
Enumnkin
P10105 1-20
21-99  1P-/0
(Inlelftron-
Incluefale
protein- IS)
CXCL111;
Small
inducible
cylokine
1310; 10 kr.
inierfemngan
una-indueed
pin/ion;
7-1P10;
SCYBIO
002779
22-98 119
hf(2-3te
alenifilal3)
077 17;
Small
inducible
057/lane
.47; Neal:.
SCVA7 Pg 



1 MIP.,"
(Macrophage
inflammatory
prnlein l
alpha)
CCL20; Small
mducillle
*whine A20;
lcilt7 aml
aothulion-re
gulated
ohemolane
(LcUtO).
Beta
chmolane
exodus-1;
SC:VAR'
P/8356 1-
7.96 120
MI)0.
(Macrophage-
derived
chemokke)
CC-1.22;
Smell
incixible
eytakillek22
, Stimulated
lccell
chem.:laic
protein 1
(51CP-1);
SCYA22
000626
25-93 121
M1c-la
Olfilcillhag
e 



'nth...akin)
, proiein
1-alphu>
0CL3; Small
inducible
cylolcine
Al;
Tonsillar
lympha54e11/
78 alpha
pmtein;
00/G1 switch
regulatory
pnutein 19-1
(010919-I
pun/in); MD;
PAT 464.1:
SCY.43
P10147
24-93 122
BOA-1 (B
cell-
allOctulg
cllenlokine
1) inducible
cytolinz
1313; B
bmphoey.e
ohenhaatlfac
tant; CXC
cliemoldne
DLC; AMITE;
SCYB13
043922 1-22
23-109 121
WO
2008/000218P
CISCA2110710
02278 92
Chernoktne
82ln114.1(
1161Prot NU,



Signal
Sequence
Mature
C.hemokicie
SEQmNO,
DCP-2
(Ormuksym
ehmootamic
protein 21
C2I4:16;
Small
inducible
m6okine BM
Chemokine
alpha 3
MICA-32,
SC)936
P80162 1-37
38-114 124
ENA 78
(F,pithellia
lcdmived
neutcophil-a
600e0n6
protein 71)
CXCL5; Smell
',whelk':
cywkine 95;
SC1(115
P42830 1-76
37 I:4  PIP
(Placlul
basic
pmteio) .
CXCL7; Small
inducible
cylokine
137;
Leukocyte
-derived
growth
factor
(1.4x4F):
Macrophage-d
erived
kmnoch
factor
(ADGE)
CulmccOvc
tissuemetheM
ing 'mold(
III (42
CAP-111);
Low-affinity
platelet
factor IV
(LA-PF4);
TC-2; F1
themaboglubi
lim
Neutophil-ae
Lisating
PePlicle 2
(NAP-21;
SCYB7 P0277)



1-34 35-128
2 MID (Gamma
interferon-i
nductil
monokfue)
CIS; Small
indomble
wkinc139;
SCY119 732
1-22 23-123
127 1004
(Plate*
factor 4)
CXCL4;
Oncestar
Ironplact
561)(114 76
1 Platelet
fmlar4
oedart7
0(CL411;
PF4ulk
584)1:
3871134)1 



PIO 1-30
31-164 129
SOF-
(Sloanml
cell-derived
letItte
Q99470 1.0 8
16-211
CP-2
(Mnoomlp
chettmItpdap
oeIaie
C1248; Small
lak),6k
cytekineAS:1
11211;
98750110;
SC114.6
P80065 4-23
131 1)2  ICP
1 (Meows,
bemmtactic
protein 4)
))12111;
Small
inducible
cytokine
A13:
CC-bale10]
NCC-I;
SCYAI3  



16 17-OS
14IP-4
Drlacmpllage
Dthumnatory
protein. !
CC.1616;
Smell
indecib
cylekine
All;
Pnlmemary
and
aciiyalion
4e2ale led
ehemukinc
(PASS);
Alternative
rammah age
ecticalionme
socimal CC
Semolche 1
(A41AC-41: '
Duabitic
cell
chemokine 1
(DC-CKI) 774
20 1 133  WO
20081000118P
CT/CA
2007/002270
93 Chemokino
Syoamyton
UnIP NO: 



Segnence
Mature
Chemokise
SEQ 113 NO:
mrp-3p.
(lereedePnag
e
inflammatory
protein
34be9a) CCLI
9; .
cylokine
Al9; EB11-
ligand
themokine(EL
C) Bela
chemolele
exodus-3;
idIC nit
SCVAI9 Q997
1.21 22-95
NIP-la
(Macrophage
inflammato17
prortin 2-
alpha)
regulated
protein beta
(GRO-I3);
0502; GROB;
SCYB2  4
35-107
M.11,211 



(Ma.nPleage
inflammatory
protein
2-boa)
CXCiel;
Comb-
regoluled
protein gen
(CR0-7):
0R03; GROG;
30733 76 934
137    IP-5
inilaren lo
CCL15; Small
inducible
cytokine
A15;
Olcmokine
06-2; 13CC2;
91CC-3;
019-1);
Leukotactiln
6513-1;
Mop-21e
SCYAI5
Q14443
12-113 '37
HCC-I
(liemolatale
CC
enemokikte
11 06014;
Small
inducible
ey)adthac
Al4;
Chemoldue
CC-IICC-3
H0C-11FICC-3
;N0C-2.
SCYAI4 Q1
6617 



1-19 20-91
933  1S
(Regulated
nPne
activation,
normal
T-dell
expressed
and ...end
CCL5; Small
helm:hie
on-Ice:We
dp.5; SIS-)e
T
eelnspecilie
protein 912)
(TUP228);
SCYA5 PI3501
Q93593  91
27-119 140 



TARC
)rlayoerssoo
d CCCII;
Small
indiaxible
1-25 24-94
949 T
lymphoeyec-
soceeted
proicin
IIt/9   1-23
Lemphunseau
NCR); Small
iueal,adhIa
647991
22-3)4 III
200641661218
PCTIC)12007/
002278 



Cliemakina I
Synonalals
UniProt NO:
5ip rou noe
Cbem:kioe ,Q
16) NO:
L:nglino
CXCL151
Small
inclunihk
cytohne
1315;
SCY1115
Q9WV117
26-16 44 C10
CC1.6; Small
ntelualble
en* ire A)1
SCYA6 P27706
11  6111-aly



(Macrophage
inflammalmay
protein
1-gamma)
CMS; C210;
Small
inducible
cyloldrm119;
Macrnallace
inflammatory
protein-rela
ted protein
2 (NIRP) 2)1
CCF18;
SCYA6:
SCYAIO
P51670 21 72
MCP-3
(Monocyle
themoiaelic
protean l 5)
CCL12; Small
icalasiblc
cytokine
Al2; MCP-1-
related
chemoLne;
SelfAl 2
Q1I2401 1-22
23-104
1.13C (Liam-
cxprccfacl
ahuanukina)
CCLI 6;
Small
mducfble
cataluala
Ala; 1L-10-
iuducible
clinuakiac;
M20otaaan-1
(beffN-1):
1I171-9;
2-CC-1;
Lymphocyte
and
multuaylc
thernoauract
um (LUC);
1CC-1;
11INCE) SC;
YA16 015167 



1-23 24-120
I5 Exodus-2
CCL21; Snmll
induct-61c
ahemokiao
A21; Gable;
Seconclocy.
QmPh&-dtasaa
chemokifie
ISLC);
SCYA21
000565
29-134 199
6141-7
)?Iooaopk:go
f polO:: I
CCL23; Small
indutalle
nYtokine
2-23;
Mycloid
progtuitor
inhclitarY
factor 1
4641,161):
CK52-a-8;
CI07-8;
SCYA23
165571) 1
22-120 110
TECK (Thymus
mpQased
acernokinaL 



114025;
Small
Educible
eytokine
2-25),
117142-25
013444
24-135
5051510-3
CCL26; bosh
ladnoiblo
eatoldne
2-21;
adam-oPbage
inflammatmy
proleM) 4-
alpha
(M01-I-alpha
); Thymic
mean,
chemakino-1
(TSC-1);
11,11146.SCY
A.26 091238
9-99 152  WO
2008/08021SP
CT/CA2007100
2273 95
ebemolike
Syataipam
UniProt 0 



Signal
seera:nne
Mature
Chemoltiar
%Ay LP NO:
CTAC1C
((Alta..
..y."p_apipo
np,
uhemokine)
CL2). Small
inducible
ytokinz 627;
1112 IL. 11
1k-alpha-1mm
chemokine;
SkinBinEr
E0/3ny
SCYA27
Q9Y4X3 1-24
25-112  MEC
(Mucorae.
a3somated
epithelial
chemokine)
CCL28; Small
indnaBle
esokinc
A215; CCK1;
SCYAI3
Q9NIU2 1-19
20? 154
5CB1-16
(Single C
mn6f-1 beta)
XCL2; XC
churnokinc
BRAM 2;
Sal-lb;
SCYC2
Q9U1312i
1-21 



22-114 155
BTAC
antrrfezon,
inclaril6e
7-sell alpha
ChemeatLaCLE
MO OCCI-11;
Small
Educible
cylokbe B11;
IntertBron-g
an-unainctac
ibIe protein
9
(1P9314174;
11-RI;
SCY129B;
SCYBIl
014625
22-94  BB.AK
(Breast and
kidney-expre
ssed
chemokime)
CXCL M;
Small
mthreible
rylekine
314; Buick
hay MAC%
SC7B14
095715 1-22
157 117-PSOX
(Scavenger
leceptor Per



phnsphathlyl
seline and
oxiBrrx1 Taw
density
lipurnacin)
CXC1.16;
Small
kulueibk
cytnkire
B16; SCYB14
(39312117
30-354 158
FractaBine
CX3CL1;
Small
inducible
oytokine DI;
Nelprotaolin
; CX3C
membrane-anc
hored
chemoldne:
YK_N;
SC59131
035118
25-395 159
LD784
CCL3L1;
SmallI
indfacithle
cytokine PJ
lar
%Tonsillar
lYmphocyte
LD7S In
protein,
00/01
swituli
regulatory
protein 19-2
(13(649-2
protein);
PAT 464.2;
SCYAIL1
516619 1-23 



160 MIP-11,2
(Marruplogc
inflammatory
rotein-1b21
CCL4L1; CC
chemokiae
lig15n)4L1
(3831113)14
1-23  161
Chemoldne
Receptor  96
Chemokines
mediate
their
activities
via
G-pmteia-cou
pled, seven
transmembran
e,
rhodopshglik
e cell
surface
receptors.
Typically,
lIne CXC
chemokines
hind to 0110
or more of
seven
CXC-receptor
s (C:XCR1,
2,3k 3B, 4,
5, 6), while
the CC
chemokincs
bind In one
or more of
eleven
CC-rem:Ours
(CCRI, 2A,
20,3-10).
Other
chemokine 5
receptors
include MU,
CX3CR,06,CKX
-CKR and
Duffy (also
known as
Duffy
antigen
receptor for
chcmokines,
or DARC).
DARE, D6 and
(dKid-CKR am
&Ng:Inger
cliemokinc
receptors
which can
bind
chemokines
Upends from
all tbur
groups
(Hansel' et
Biochem Soc
Trans., 34:
1009-13,200(
B &Deli et
al.,
Cyankine
Growth
Factor Rev.,
16: 679-86,
2009).
Exemplary
chernoldne
receptors
include, but
are not
limited to,
Duffy 10
antigen
receptor for
chemokines
(DARC),
CXCR-1,
CXCR-2,
CXCR-34,
CXCR3B,
CXC:R-4,
CXCR-5,
CD(CR-6,
CXCR-7,
OCR-I,
CCR-2A,
CCR-7.13,
CCR-3, CR-4,
CCR-5,
CCR-6,
CCR-7,
CCR-S,
CCR-9,
CUTE),
CX3CR-I,
&fit", D6
and other
chemokine
receptors.
The receptor
binding of
chemoloines
to niacin
target calls
is a complex
and am ever-



15evolving
area of
investigatio
n.
Generally,
the irmepans
bind to the
various
ligands in
an
overlapping
and templed
maimed
inannuatury
cells
typically
express
several
chemnkice
receptors,
and more
than one
chemekine
can bind to
one
receptor.
For example,
fic beta
du:Maine
romplor
CCP-3 binds
to not only
MCP-3, MCP-4
and RAMPS,
but also to
&roc other
CC
shemoldnes,
fitatazin,
Eotazin-2
and
Eotaxin-3
(He 20 ei
al...Nature,
385: 645-49,
1997; Jose
et al., 1.
Exp. Adel,
179: 981-7,
1994; lose
cleat,
Mechem.
Thophys.
Res,
Commun.,
205: 798-94,
1994; Puna&
et at, J.
Clin.
Invest, 97:
604-12,
1990;
Daugherty et
at. J. Eq.
Med. 183:
2349-54,1996
; and
Forssman et
at, J. Exp.
Med., 185:
2171-6,
1997).
Eolazin,
Eotaxin 2
and -3 are
CCR3-specifI
c (Poen& er
4. .1 Md.
Invest,
97:604-12,
(996;
Daugherty el
al., .1 F.*
Med. 183:
2349-54,
1996; 25 and
Foramen
cast, 1.
Exp. Meet,
185: 2171-6,
1997: Kitara
era?., J Mel
Cheat., 274:
27975-80,
1999). A
second
example is
the
alpha-chemok
ine CXCR4
(lbsin) HIV
co-receptor.
Several
isoforms of
the
chemolcine
sternal
cell-derived
factor (SD&
including
SDF- la, and
SDF-2 have
been
identified
that
specifically
blind no
this
receptor,
which is
present on
various
subsets of
inflammatory
cells and
arc highly
potent MNP
cell  97
attractants
(Ueda et add
Riot Chem.,
272:
24966-70,
1997; gi
taut., d
Vinod 72:
772- 7,
1998; Shirom
et ad, Ger
monies,
28:495-500.
1995;
Shirozu et
al.,
Genomies,
37: 273- 90,
1996; Bleu]
at off. Bap.
Mad, 184:
1101-9,
1996; Tanabe
er al., .1.
Immunal 139:
905-11,
1997; and
Hamada neat,
Gene, 176:
211-4, 1996;
Yu at at,
Gene 574,
174-9,
52006).
In some
examples,
binding of
chemokines
to specific
receptors is
affected by
the presence
or absence
or
particular
amino acid
motifs, such
as, for
example a
tripeptida
FIR motif
(01u-Leu-Arg
).
CXCLeceptor
binding is
affected by
such a
motif. ELR
positive
themokines
generally
bind to the
CXCR2
receptor,
are
angiogenic
and 10
preferential
ly target
neutroplas.
La contrast,
EU, negative
chemokines
bind to
CXCR3 and 5,
are
anthangiogen
ie and
prefercadall
y target
Thymphocytes
, Nor cello,
immature
dendritic
cells (MC)
and
activated
endothelial
calls The
ELKnegative
chemokine
6OF- ((XC54)
as well as
some CC
chemokines
including
MCP-1
(CCl22) also
are
augiugenic
(Strider et
al. (2005)
Cyrokiste
Growth
Factor Reg,
16:593;609;
Salcedo cc
15at (2000)
Blood
96:94-40)
Chemokines
also bind to
cell surface
heparin and
glyeosaminog
lycans in a
way that is
thought to
facilitate
the
maintenance
of a
gradient
needed for
leffrocyle
.tivatiun
and
transportati
on
festravasati
on) from the
eirculatiwa
into the
inflamed
tissue
(Schiff] et
al., Current
Biol.,
63805-73,
1994; and
Tanaka et
at,
Immunology
Today, 14:
111-15,
1993; Neel
etal.,
Cytokinc
Kirtnyth
Factor Rev.,
16:
20637-58,200
5; Johnson
cad.,
Riochem.
Soc. Trans.,
32: 366-77,
2004).
Table 5 sets
forth
ehemokinekhe
mokine
agonistic
specificitie
s for
exemplary
chemokines
and then;
receptors.
It must be
muted that
certain
ehemoldnes
have been
shown to
biud
different
dimwit-lye
receptors in
an
antagonistic
fashion. Thc
data in
Table 5
pertains to
humans.
There can he
species
differences
betwerm
chemokine
25nateptor
specificitie
s, and the
chemokinm
can have
different
affmities
for
different 



receptors.
Hence,
species-spec
ifi e, as
well as
receptor-spe
cific,
conjugates
C2.11 he
prepared.
Them also
can he
allelic
differences
in receptors
among
members of a
species,
and, if
necessary,
allele-speci
fic
conjugates
can be
prepared. In
addition,
different
98 species
express
homologs of
Inman
elainukines.
For example,
TCA-3 is the
murine
hamolog
Guinan 1-309
(L Goya so
at ((998)3,
Manunol.,
160:1975-81)
. TAI31.E 5:
Exemplary
Chemokine
Dined-Recept
or
Specificitie
s Chemokme
-Guam'
Chernuk lee
Receptor(s)
MCP-I
(Munucyte
uherooatrrad
am protein-
I) CC82: 06
Rolaxin
(llosinophil
chemotapilo
prods)
C.C13; CCR5
SOP-I)
(Strurnal
,e11.-derwed
factor 1)
CO24, CACTR/
GRO-a
(Growth-regu
lalcd
protein
alpha)
CXCR2;
CXCItl;
Duffy
3518-1)(Msem
rhann
Mfiematincy
protein 1-
baa) CCRS;
06 11-8
(Inlerkukin-
A) CXCIU;
(MORE; Duffy



UP-10
(Interfevon-
inducible
prolate]-
10) CO(CICA:
0' CCR3B
MCP-3
(Monncyls
chemotactie
protein))
CCRI;
C7C122: CCIS
MI2-3rx
(hfaxophatc
inflammatory
protein 3
alpha) CCR6
MOO
(Macrophap.d
o-mal
cbemokne)
CeR4
lone-Irt
(Macrophap
intlapapiato
ry protein
I- alpha)
CCR I; CCR5
RCA- I (2
cell-attract
ing them Um.
1) OEMs
CP..,
(Granulopyte
chemoractuy
protean 2)
CXCRI; CXCR2
l&NA-75
(Ypithehakkr
ived
peutroph)l-
activating
protein 78)
C2CC3P2 MID
(Gainnia
inter&ron-in
duc-pl
Inowninu)
COC.R3A;
CXCE312
SD]?-2
(Strornal
.11-flenvecl
factor))
Unknown 



MCP-2
(Mono2y-te
cAppnutaclis
prok in 2)
CCKI; CCR2;
CCR3; CCR52
DO MCP-1
(Monoc,to
chemotach2
pieta en 4)
CORI;
L.C.P2;
CUR); 06
MIP-4
(Macrophage
mflammatory
protein 4)
Dottatoon
MIP-3)(telne
rophage
Inflarprtato
ry protem 3-
beta) CURT,
CCR1 I
Mfraa(Macipp
hnge
ulthunniaLor
y peelsm )-
alpha)
CXC.21.2
MrP-213
(Macrophage
intlanntury
protein 2-
beta)
CX.C.E22
VIP-a
(Macrophage
intaanalorY
Midi, 53
0011; Carl;
D5 'ICC I
(Henxitinia,
e CC
ekuppaine I)
OCP.I;
(X:125; 06
99 Chewable
Ligood
Clio.Moi(s) 



RANTES
(Regulated
upon
activation,
aa -ccIl
expressed
axe]
secleted)
C011; C013;
Craj; Dolly;
DO tootuig.2
(Eosinophil
chenaotaetic
woteiu 2)
OCR3
TARC0117moom
daMMfion-rog
illated
chemokine)
(X7R4 7pd
protein
I-30)
CX:103;
Dully
Lyniphonaili
n   Unknoom
MO CUR I
MY-41.Moet0P
hogeolOgnmat
oUWW.2-
PIT.* COI'
MCP-5
(Monooyte
chemotaego
protein 5)
CCR2; Cat)
LEC
(tivor-gsprg
Facd
cfmrtioldne)



CORI; egR2;
OCR5; C.C.R)
CCR7; CCRII
MIP-3
(Maorophoge
Inflammatory
proton 3)
CCR1 PECK
(fliyeeiene
nipni000el
chcmokinc)
CCM.: CCRI I
Botagini
CCR3 CTACK
(Cutaneous
T-ootI-annpa
ndng
chomokine)
ClatiO MEG
(rfacorga,ao
sociaLgi
epithelial
chgmnkine)
OCR I 0
3CM-1)(SoLgI
c C motif- I
Ion) XCR I
I-TAC
(lmerferon-i
rghcible
Loci' alpha
cbemoaticact
ont) CXCRIA;
Cg:CR310
BRAE.
(Breast and
kidney-expro
ssect
chemoldne)
Unla2ovni
SR-PSPX
(Somenger
receptor for
phospbalidyl
scine need
oxidized low
dens
lipoprotein)



CALM
Fractallcme
CX3CR1
Lige8-11
CCati; D6
NOP 162
(Macrophage
ralammtorr P
162) CCR5
100
Each
chernekine
receptor has
a distinct
leukocyte
specificity,
although the
ValiOUR
chemokine
receptor-leu
kocyte
specificitie
s can
overlap
considerably
(see e.g.
Table 6).
For example,
distinct
receptor
subtypes
specific for
the same
chemokine
and the same
function can
be
coexpressed
on the same
cell.
Additionally
, distinct
ehemokine
ligands 5
acting at
separate
receptors on
the same
cell can
induce the
same
cellular
response.
Further
different
chemokine
lig:tads can
bind to a
common
receptor and
induce
diftbeht
cellular
responses on
the target
cell. Most
ehemokines
bind to
receptors
expressed on
leukocytes,
particularly
activated
leukocytes,
although
some
chtamokine
tee cultak
eau be
expressed on
other cell
types, such
as various
tissue
residential
cells, fed
example, red
10 blood
cells,
platelets,
astrecytes,
endothelial
cells,
neurons,
epithelial
cells,
adipose
cells, and
min-rostral
cells tithe
brain. Table
6 includes a
non-exhausti
ve exemplary
list of
chemekine
receptors
and sets
forth an
exemplary
set of
leukocyte
sublypcs and
other cell
Pipes Mat
are known Co
express each
cliemokine
receipts
under
vatican
disease and
non. disease
circumstance
s, toTABLE
6: NoempOnay
Chemoldne
Rece
tor-Leukuc e
ecificities
HO
2008/112(121
8   101   



Roy:
NK,natural
bIIea TO
-type IS
lper er12
112-1yr. 2
hurl-Y.7T
Gar
rncNimmarnre
derldlitiC
cell;
NITYGniater
dendrific
cot
21125-raortm
uclear
121112.12YLI
G
frouriourtry
marrorrha025
and
rrirrogliarr
lea cal
(m11/limptle
ated fused
macrophage);
TADrloararcr
y assoulutod
macrophagc;
EVEN pulyin
nornycluar
neutrophil;
511 OYmayr
yell Note:
The Table
above
yepreseirta
aroxymplary,
ate-5exhaust
ive list of
oull :ayac
that express
particylny
cheyrurkine
retrroters.
Pads set
type has a
elfinialdnc
receptor
profile that
is al& to a
fingerprint
or
"chemnprint"
that is
dependent
011 Ilto
specific
cell type,
function
type,
tissues
type,
disease
stale and
type of
disease,
developmenta
l state of
the cell
type,
activation
state of
cellular
receptors,
and the
extracelluli
c ensl
renment,
including
stiaountbfig
cell types
and 10
molecules.
For example,
cells of
mmtocylic
lineage tend
to he
associated
with CXCR4
and CCRI-3
and 5
receptors;
erisinophils
and
basophiff
with CCR1-3
and CXCR3
and 4;
131,11d with
C.X011, 2
and CCRI;
Breells with
CCR1-7 and
CXCR3 -5; ml
cells with
CXCR3 and
CCR5; and
finally, Th2
cells with
CCR2, 3,4
and S (e.g.,
Sept-intim,
Intern.
Mod., 250;
91-104,
2001). 15Iat
general, the
binding
affinities,
specificitie
s, and the
differential
distribution
of receptor
subtypes
across
bfiget cells
determine
the
contribution
that e given
chemoldne
will make to
the
inflammatory
process. The
biological
profile of a
given
chemokine
detennined
in one
setting may
not hold but
another,
most
especially
if the ratio
and
activation
statts of
target dulls
changes
during
trauma or
disease.
Hence the
biological
20 profile
of a gisen
elannukins,
if
necessary,
can be
established
on orate by
wise basis.
For example,
the effects
of rnonocyte
chemotactic
protein-3
(MCP-3) arc
similar to
these of
NICT-1, but
the former
hinds to a
bmader
-range of
cells and
receptors.
In addition
to different
receptor
expression
on different
cells,
receptor
numbers
expnosed on
cell
surfaces can
vary. For
example,
CC111 and
CCR2 are
expressed at
the rate of
3,000  102
receptors
per monocyte
and
lymphocyte,
whereto Mere
are about
50,000 CUM
receptors on
eosinophils
(Bondi and
Steinke, J
Altera" Clin
Zsnntrattali
, ll:
5460-75,
2003). Such
differences
can have
implications
on migration
direction
and response
timed Far
example, the
high density
of CXCR4 on
T cells
correlates
with faster
death
induced by 5
HIV, and a
higher
density of
receptms
including
CCR2 and
CCR4 is
associated
with the
ECCILEilment
of alveolar
T cells in
allergic
asthma
patients
(Kallinich
et al.
(7005) (lia
Exp.
Allergy35,26
-33;
Leliewre ei
al.
(2004)AIDS
Res. Mon.
Retrovitases
20:
1230-43).
Likewise,
chemukinc
receptor
profiles
often change
dining
trauma or
disease.
Chemokine
ligandrreeci
stor axes
are
classified
as
conatibitive
dfinneestali
c, 10
inducible/in
flammatory
or both (see
e.g., Table
7).
Therefore,
the
inflammatory
ebernokine
ligands and
their
receptors
arc not
ndessarily
expressed
until
disease or
trauma
ensues. For
example,
quiescent
tolls will
quickly
change and
umegulate
reprour
expression
once
activated
(e.g.,
Ghiriiikar,
coal.
(2000)Neuros
ci. Rea
39:03-73:
HennekeiveLa
L(2005).Anhr
iiis Rd Then
7: R1001-13;
Klitgaml et
al.
(2004)Ard.
15Ophthalmot
Scaral. 82;
179-83;
McDonald d
al.
(2001)Thrugs
4:427.42).
The idenfity



of a
chemoprint
alas depends
on the types
and
abundance of
inflammatory
and
noninflanuna
tury
mediators in
the milieu
(e.g.,
Pmtheray ci
il, (2006)
TtrolonW
349: 112-20:
Stout and
Sullies
(2004)1
Leukna Riot
76: 509-13;
Sandi (2005)
Cytolane
Growth
Factor Res.
16: 581-92;
Mantovanni
coal.,
Trends
Immunot, 25:
677-86,2004;
Ben- 20
Bumeh,
Cancer
Metastasis
Rev., 7006,
published
ahead of
print).
Table sets
forth
exemplary
expression
profiles of
chcmolduedee
eptor axes
as a
consequence
of functiett
under
bomenstufic
or
inflammatory
cunditions.
Table 7:
Members of
tile
Chemoklne
Supertamily
of Lig:suds
and
Receptors
Exemplary
SYstemic
NameLigandRe
ceptor(s)Fun
ction CC
Chwookines
eras I-549
text
Innammatow
Cal NICEP-1
CCU
Inflommutmy
C.C.13 MO-I
a
Ltflas,cuas 



Inllamn." 'Y
CCIA one
00.7 mr-1 5
505150
Unknown
Mi.r. 3 c0Rs
ewes. cr10,
eras
Unkrovor,
thomntatee,
Intammlor,
Unluowe  103
Systemic
Name
LigaudRettpt
or(a)Xxempla
ry Functinn
CCL9 al.10
Cal CCL 11
4.414 COLL
Cal/ 41114 



Ca-10
41.1-11
C.L22 4144
CCU> DX:1.22
C Chemokines
la. I CXC
Chetuukines
CACI- I ate.
CXCLI CX14
C.145 OCCLA
Cala CDECILD
CVOS CXCLIO
CXCLI I 



OCCI.13 CXCL
I 4 CCCLIX
aaCIA
foll.uneta
alt3, CCM
11210...COD.
In nCho 4
vat at'''to
FY
SuwonCo...
OCR)
1.4.01022.0c
c,thAucon
MC?;,CCRL
(.10..0,,,,.
.,,, CAI
LT_Itrom Ca.
CC.0 Cll..
11102-1 TA
ItCCCR4hills
notanm.Obo
11,115.16.1.



DC-04Ilamown
1012-2 0Gal/
1.103InDY
MIVI.9.1.11"
, ACP 1 aCOW
C7,
("XCAR74Scra
nstoi,
Inflookivolo
starm wec
.7e13.W:enev
PAPM-ICCRI I
offlarnao.
114-11CCIO
OCR]
OTACRCCRIOlI
onnoatis
RISCCURIOInl
amnralemeo.v
ir
LScxhXXMii,X
la XC41  RO
flawat
R2Ramo..
11102CXCR213
131weatw. 



PIACXCRIA414
01,1i5
MA.CX(7112
Oa,-CXCRI,
03/CR,*kart
CXCE2Unkoom
a.-8CRCS I,
CXCR21141,14
.11.02
MI)Malihamoa
l. v
XIII404C1.1)
Inflow...
=BOB4111..,t
or" I,Ca, I,
LOLA?
DCA-ICa745HO
T.D.Satie
MAKCarew,Hom
o.. 4Inlowon
CICCR61,01.4
.1.2
..14.ClISCRI
intammory
104       It
is
understood
that 'table
7 is
exemplary
only, and
liar
expression
of different
chemokine/re
ceptor pairs
is
depends-DI
on a number
of lauturs,
such as, but
not limited
to, the
stage or
severity of
a disease.
For example,
certain
leukocyte
subtypes may
not be
present
until a
clinical
condition
has reached
a particular
stage, Also,
receptor
expression
5 can
change. For
example,
ritrinukine
receptors
prior to
spinal cord
contusion
Mary in rats
are not
detected.
'the
expression
of CCR2,
CURS, CCR5,
CURIO and
CXCR4 were
diflirential
ly
upregulated
in a time
dependent
mailer from
one day post
injury to 14
days post
injury
(Cikimilsar,
east (2000)
Mourosci.
Res.,
59:63-73).
Certain
11[mnd/recep
tor axes
play
prominent
roles in
specific
discuses.
Fur 10
example, the
MCIMICC172
axis is
important in
a wide range
of diseases
which
include, hut
are not
limited to,
arthritis,
asthma,
atherosclero
sis,
restenosis,
multiple
sclerosis,
spinal cord
injury
(SCI),
cancers, and
several
classes of
chronic
kidney
disease
(CICD). In
another
example,
SI7F-Ip/CXCR
4 is
relevant in
arthritis
and a number
of cuneers
including
Ovarian,
prostate,
breast and
brain
saucers. In
another
example, the
WC, IF- 



15 10,
I-TeXCATCCR3
A axes are
relevant in
organ
transplant
rejection,
type-I
diabetes,
moliferatioc
glomerulonep
hriiis (ON)
mid midtiple
sclemsis. In
another
example,
hotaxin,
Eotaxin-2
and
hotaxin-3A1C
R3 are
important
axes in
asthma,
eosinophilic
pneumonia,
esophagitis
and
inflammatory
skin
diseases. In
most cases,
multiple
chemokine
ligands and
chemuldue
receptors
are
expressed
20ha
particular
disease
status
(e.g.,
Mantovani
(1999)immuno
l Today 20:
254-7;
Borish and
Steinke
(2003)1
Allergy
Clin.
Immunot, OH:
5460-75;
Charo Aid
Ranseholk N
End Med.,
354: 610-21,
2006). For
example, in
an
experimental
autoimmune
eneephalomy(
CAE) model
of multiple
sclerosis
(MS) T cells
cm express
CCR5, CCIR2,
and CXCR3
(Matsui et
at (2002)1
irreuminunun
ot, 128:
16-22). In
another  75
example, in
in stint
blood-brain-
barrier
(131308)
transmigrati
on studies,
MCP-1fCCR2
oxen is
important
for CNS
racism/motio
n of CCI12
expressing
MNP and T
cells,
though 1
cells can
express
CCR2, CURS
and CXCR3
(Mahad tel
al. (2096)
Brain 129:
212-23;
Callahan use
ad. (2004)1
Neurognmunot
, 153:
150-7).
Thus, when
studying
specific
diseases or
traumas the
spadal,
temporal,
biological
and clinical
profiles of
any given
its
ligandarecep
tor axis or
axes call be
established
in choosing
the
targeting
agent
or-agents
for the
toxin
conjugate.
Adding to
this
complexity,
in
pathological
cmditio"a
immune cells
and
contributing
tissue
resident
rolls (TRC)
can undergo
profoond
changes in
phenotype
and 5ran
express
chemokine
receptors
that are not
normally
associated
with the
specific
cell type.
For example,
despite a
CXC
ehemokine
prelnence
for PAIN,
profound MAN
ehemoatustet
ion by the
CC
chemolcines
MCP-I and
MW-I a
occarred in
a rat medal
of
vasenlitis
sepsis and a
rmarine
model of
sepsis
(Johnston
al. (1999)
J. Clio.
Invest.
103:1269-76;
Speyer et
al.
(2004)Am. J.
Pathol. 165:
2187-96).
Receptor
changes also
10 otmur in
disease on
ABE, T
lymphocytes
and Mae.
They can bir
induced to
express CXCR
I and CXCR7
in specific
inflammatoly
micruenviron
ments (Smith
to al.
(7005) Ain.
J. Physic,.
Heart Circ.
PAysiol.
209:
H1970-84;
Lippert el
al. (2004)
Pep. Demmer
3-520-5).
Cosinophils
often
express
functional
CCR2 the
cognate
receptor for
MCP-I.
(Dramondorfe
r (2001)1.
Allergy Ole
Inununci
108: 505-5)
15iv.Exempla
ry Chemoklne
Targeting
Agents
Chemokinc
ligands used
in the
ligand-toxin
corrugates
provided
herein
typicAlly
are any
ehemokine
with
sperilieity
to at least
one
chemokinc
receptor,
but
typically
more than
one
themokine
receptor,
expressed an
one or more
imilame
effector
cell,
including
lenkocytes
or uther
contributing
effector
cells,
involved in
innunomodula
tory or 20
intlammatory
processes
such as
pathologitra
l
inflammation
that promote
secondary
tissue
damage. Such
receptors
are
generally
members of
the
mtperfamily
sic-protein
coupled,
seven
transmembran
c-dommin,
doodopsin-li
ke
receptors,
including
but are not
limited to,
for example,
one or more
of the
receptnrs
knows its
ftc art as
the Duffy
antigen
receptor for
eltemokines
(DARC), D6,
CXCR-1,
CXCR-2,
CXCR-3A,
CXCRIDS,
CXCR-4, 25
CXCR-5,
CXCR-6,
CXCR-7,
CUR-I,
CUR-2A,
CCR-2B,
CUR.S,
CCR-4,
CCR-5,
CC1O-6,
CCR-7,
CCR-S,
051-9, CCRI
0, 03CR-1,
51CR1 and
other
chemokirm
receptors.
In some
examples,
the Memokine
selected for
use as a
targeting
agent m a
conjugate
provided
herein con
bind to a
specific
receptor,
whereas in
other
examples,
the
elnanukine
selected can
bind to more
Man one
receptor. In
addition, a
selected 



106
chemokine
for use as a
targeting
agent in a
conjugate
Can exhibit
overlapping
and
differential
receptor
specificiaes
with other
chentokines
(sec e.g.,
Table 5)
Included
among such
chemokine
ligands arc
any set
forth in
Table A
above.
inchiding
any of the
alpha and
beta
chemoknits,
and other
similar
sub-groups
of 5
chemokincs.
More
particularly
, chemoldnes
presently
preferred
for use as
the
proteinaceou
s ligimel
moiety in
the
ligand-toxin
conjugates
113Clude,
hut arc not
limited to,
thehlpha-che
mokines
known in the
art as IL-8;
granulocyte
ohentutaotic
protein-2
(GCP-2);
growth-relat
ed oncogenma
(CDO-a)
GADD, and
0110-y;
epithelial
cell-derived
neutroplifi
activating
puptide-78
(ENA-78);
tionnerdive
tissue
activating
peptide It
RI
(Cl'AP111;
neutrophil
activating
peptidiA2
(NAP-2);
monokine
induced by
interferon-y
(MIN);
interferon
inducible
protein 10
(IF-10,
which
possessespot
ent
chenthatlrac
tant actions
primarily
but not
exclusively
for
neutrophils
and T
cells); the
stomal cell
derived
factors
SDFAla,
SDF-113, and
SDF-2; the
bettheltemok
ines known
in the out
as the
monncyte
chemotactie
proteins
MCP-1,
MCP-2,
MCP-3,
MCP-4, and
MCP-5; Jac
15
macrophage
inflammatory
proteins
MOP-In,
MEP-10,1311P
- hy,
MIP-2,M1P-2a
,131114211,
MD-3a ,
MIE.313,
MW-4, and
MIP-5;
macrophage-d
erived
chemokine
(MDC); Mimeo
barmaids I
(11CC-1);
RANTES;
amain I;
Eotaxin 2;
Eolaxin-3;
TARC; SCYA17
and 1-309;
dendritic
&LI(DC-UK-I)
; thc
vmhemokinc,
lymphotactin
; lie
soluble form
of the CX3C
chemokine
fractalkine
(which are
chemoattract
ant
primarily 20
hut not
exclusively
for
monocytes,
macrophages,
enainophilc
and T
cello); sum
others known
to those of
skill in the
art; and any
synthetic or
modified
proteins
designed so
bind to the
ehemothine
rcecptors.
Chcmokines
can be
isolated
from natural
norms using
tontme
methods, or
expressed
using
nucleic acid
encoding the
chimokim,
Biologically
active
chemokince
have been
iccombinanll
y expr000tx1
in E. con
(e.g., those
25
somincrciall
y available
froth R&D
Systems,
Minneapolis,
MN).
Examples of
other
chemokine
targeting
agents
include any
that hind to
itudor
activate one
or more
immune cells
bah as any
secondary
tissue
damage-promo
tiug such as
for example,
the ncylated
LID
scavenger
receptort I
and 2, and
the nhcpters
for LDL,
very low
density
lipoprotein-
I (VLDL-1).
VLDL-2,
glycoprotein
330/megal
in,  101 



lipoprotein
receptor-rel
ated potent
(LEP),
alpha-2-macr
oglobulin,
sortA
particularly
useful
receptor
associated
protein, as
yet unnamed,
Las a
molccular
wt.gha of
about 30000
&hong and
binds to and
modulates
the activity
of proteins,
such as
members of
the low
density
lipoprotein
11110.)-rece
ptor family.
It is
understood
that other
chemokincs
am known and
that such
chemnkines
and
receptors
specific
therefor can
be
identified,
and where
accessary
produced and
used to
pmfluce
conjugates
as desmibed
herein. As
described in
detail
below, the
diseases for
which the
resulting
cot-agates
can be used
can be
determined
by the
specificity
and eel;
populations
upon which
receptors
therefor are
expressed,
and also can
be
determined
10empiricall
y using in
vitro and in
also models
known to
those of
skill in the
art,
including
those
exemplified,
described
endear
relmmteed
herein.
Non-Chemokin
e Cytukines
Conjugates
that include
classic
cytukines
that ire
maschemokine
cytokines
that bind to
specific
cytokine
receptors on
cell types
involved in
secondaty
tissue
damage,
15including
ally that
also express
themokine
necepturs,
also cart be
sisal ia the
conjugate
provided
herein and
in the
methods of
generating
the
conjugates
provided
herein.
Conjugates
that include
such classic
cytokines
have been
used for
therapies,
such as
cancers
treatments
by targeting
the Muer
mills. Ills
intended
herein, that
cytokines
are selected
for their
ability to
bind to
chi:maim-rec
eptor
bearing
cells, such
as
leukocytes
20that
infiltrate
tumors, and
other cells
associated
with
undesirable
inflammatory
responses-
Although
chemokines
am
ostensibly
classified
as
cytokines,
they are a
distinct
class of
profit's,
Their
classificati
on as
cytokines is
more
historical
than actual_
When new
proteins are
discovered
they are
trained for
example,
after their
apparent
activity or
their
cellular
source. Thus
the early
cytokines
wise thought
to bc
hormones or
were 25
called
growth
factors_
Because
cytoldnes
share many
properties
with
hormones and
growth
factors, the
distinction
has been and
still is a
grey arts.
For example,
in s review
article
(sec, e.g.
Wells et at
(1996) Ann
Rev Mechem
65:609-3-4)
tbe phrase
"aematopoiet
ie
hormoneskylo
kines" is
used (a
reference to
the
similarity
of biolockal
activities
with the
various
colony-stimu
lating
Patton) to
desaibe
eytukince
Some  108
cattoline
activities
originally
were
isolated
from
lymphocytes
and
monocytic
cells and
were termed
lympholdnes
and
monokincs,
respectively
. When it
was realized
that these
molecules
represent a
broad
spectrum of
activities
and were
derived from
numerous
cell types
the term
"egtokino"
seas coined.
Classic
cytokines
(11-40 kDa
proteins)
include
interfetons
(11Ns),
tumor
neCIOSiS
factors
(TNFs) and
intenleukins
(so-called
because
firth
activity
includes
communicaden
between
leukocytes),
hematoputeti
c gruwth
factors,
growth
hormone.
FilliffY
neasroerophi
c factor and
others.
These
cytokines
regulate the
proliferatio
n and
differentiat
ion of many
dillemint
cell types
via
structurally
homologous
class I
&incline
receptors.
The Class I
10 receptors
are
typically
composed of
two
polypeptide
chains, set"
ligand-speci
fic subunit
and a 6
signal
transducing
subunit.
This class
of nrceptora
can be
subdivided
on the basis
of an
identical a
subunit rind
the utility
0f5 third
subunit The
interferons
act via a
structurally
distinct set
of (a, and
y) Class It
receptors.
There in now
an emerging
family of
distinct TYE
receptors. 



Cytokine
receptors
ustialty
signal via
the lAK/STAT
intercellula
r signal
pathway, but
also elm
signal Eamon
oilier
siganding
eascadm
Significantl
y, none of
the
cytukines,
such as the
iuterleukins
, that bind
to these
TeCepturs
bind to any
of the
structurally
distinct
chemoldne
receptors
(described
above) and
no chemakine
ligand binds
to any of
the above
described
cytokine
receptors.
20Hence,
reference to
non-ehemokin
e eytoknics
is meant to
encompass
dab&
egtokimen
The
nonehrenekin
e cytoldnes
that arc
useful as
lige&
moieties for
targeting
CatillreaGS
to receptors
on cells,
for &ample,
cells that
also bear
chemoldne
receptors,
include, but
are not
limited to,
endothelial
rnonocyte
activating
polypepdde
It
(LlvIAT-11),
colony
stimulating
factor
(CSP),
granulocyte-
macrophage-G
NP
(GIVI-CSF),
granulocyte-
15CSF
(G-CSF),
macrophage-C
SF
(7,1-CSF),
interlennin
I (IL-1),
IL-Is, 041
b,
&brie-akin 2
(1L-2)
interleukin-
3interleukin
4 (IL-4),
intedenkin 5
(IL-5),
interletffin
6 (IL. 6).
interleuldra
7 (IL-7),
interldilcin
8 (11.-8),
interleukin
10 (IL-10),
interlerd&
11 (IL- 12),
interlaildn-
13 (IL-I))
interteukin
IS (EL-15),
interleukin
18 (IL-Is).
interferon
alpha
(1FNa),
iater&on
beta (IFNI*
interferon
gamma
(IFNy),
interferon
omega  109
(IFNitg,
interferon
tau (LISSO,
interferon
gamma
inducing
factor 1
(1(3W),
Flt-3
ligand,
orytbropuiet
in (EPO),
tumor
necrosis
factor
(114), a pt
gift:ration-
inducing
Emend
(APRIL),
CD40
Iigsnet,CD3O
ligand, CD27
Jigged, fas
ligand, TABB
ligand,
MORT, HVEM,
TWEAK,
(3ITRL,
TNF-related
apoptosis-in
ducing
ligand
(TRAM.),
'1741hiclate
d
5activation-
induced
cytoltine
(TRANCE).
TNT and
apoptosis
ligand-relat
ed
lonkocytc-
impressed
ligancl I
(TALL-1),
which bind
to families
of cytokine
receptors on
colts
involved in
an
inflammatory
rwspcmse,
such as on
secondaty
tissue
darnagewromo
gng cells.
Exemplary of
cytokine
receptors
liar
targeting by
any
non-chemokin
e cytokine
10 provided
Masan
include, but
are not
limited to
hematopoigin
family
receptors
(e.g.,
recepturs
for ILS
through IL-7
and GM-CSP),
interferon
family
receptors
(e.g,
receptors
for lEsia.
LEN3 and
IFIB), and
Tomer
Necrosis
Factor
family
receptors
(e.g.,
receptors
for ThIga,
lymphotoxitt
Fas Egan&
LIGHT, BTLA,
C040 ligand,
4-1B13
ligand,
0X-40 ligand
and others
including,
but not
limited to
any of TNT
receptor
(TNFR) such
as, Inc 15
not
limitedlu,
ThFRi,
TNER), up,
Ens, CD4O,
CO27, 030,
4-11311,
0X411, MI5,
and HVEM).
e.Antibody
Pignut]
Moieties The
targeting
amall in the
Egoist-toxin
conjugate
ales can be
an antibody,
partioularly
a monoclonal
antibody, or
a functional
fragment of
thereof,
that is
specific 



20 for a
receptor
expressed on
the surface
of cells
involved in
the
intlammatiny
response,
particularly
a chemokine
receptor,
ay/Mine
receptor and
other
receptors
expressed on
cells that
express
chemokine
receptors.
It is
preferred
That the
monoclonal
antibody be
specific for
a chemokine
receptor,
for example,
OCR-I,
CCR-2A,
OCR-28,
C1211-3,
0011-4,
CCR-5,
OCR-b,
CUR-I,
OCR-8,
CCR-9,
OCR-It,
011CR-1,
CXCR-2,
CXCR- 25 3A,
CXCR3B,
011CII-4,
C31CR-5,
011CR-6,
DARE, XCRI,
0113CR-I,
and other
such
receptors.
In some
instances,
the antibody
can be
specific for
a
non-chemoldn
e cytnkine
receptor,
such as, for
example, a
receptor for
any one or
more of
cytokines
EMAPII, G44-
CSE, G-CSE,
M-CSE, IL-1,
EL-2, IL-3,
LL-4,
EL-5,IL-6,11
-12. IL-13.
Conjugates
WO
2006/08021RV
C 17(200 110
containing
these
antibodies
can be used
for Wiggling
to cells
that express
lhc targeted
cytokine
receptors.
Such cells
include
cells
involved in
secondary
tissue
damage. The
targeted
wills also
can exprrss
one or more
chemnkine
isceptors.
examples of
monoclonal
antibodies
that can be
used in the
5 conjugates
include, but
arc not
limited to,
MAC-1,
MAC-3, EDT,
E3-2; Ell-3,
and
monoclonal
antibodies
against the
following
antigens
CD5, 14, 15,
19, 22, 34,
35, 54 and
68; 02(4, 6,
7, 19 and
42; Der-112,
FIR96,1sib75
,EMB-11,
NLA-DR,
LN-I, and
Rieinns
cornmunis
agglutinin-1
. Antibody
fragments
can be
prepared by
proteolytie
hydrolysis
of the
antibody or
10 by
expression
in E. coli
of DNA
encoding the
fragment.
Antibody
fragments
can be
obtiMed by
pepsin or
pspain
digestion of
whole
antibodies
by
MIVetitionza
methods. For
example,
antibody
fragments
can he
produced by
enzymatic
cleavage of
antibodies
with pepsin
to pnwide. a
5S fragment
denoted
Mab)2. This
fragment run
be further
cleaved
nsing, a
Paul
reducing
agent, and
optionally a
blocking
group for
the
sulthydryl
15 groups
resulting
from
cleavage of
disulfide
linkages, to
produce 3.55
Fah' mein
evatint
fragments.
Alternativel
y, an
;enzymatic
cleat-age
using pepsin
produces two
monovalent
Fab'
fragments
and an kW
fragment
directly
(see, e.g.,
U.S. Parent
Nos.
4,030,945
and
4,331,647,
and
references
uonlainedthe
rrdn, which
millrace
also are
hereby
incorporated
in their
entireties
by
reference;
see, also
Porter, Rib,
(1959)
Niochent.
J.,
73:119-026).
20 Other
methods of
cleaving
antibodies,
such as
separation
of heavy
chains to
form
monovalent
light-heavy
chain
fragments,
further
cleavage of
fragments,
or other
enzymatic,
chemical, or
genetic
lechitiques
also can be
used, as
long as the
fi'sgments
bind to the
antigen that
is
recognized
by the
intact
antibody, Fv
fragments
eontain an
association
of VH and VL
chains. This
association
can 25 be
noneova lent
as described
in Inbar et
al.
(1972)Proc.
Nati Acad.
Ref USA,
69:265962,
Alternativel
y, fro
variable
chains can
be linked by
an
intennoleada
r disulfide
bond or
cross-linked
by chemicals
such as
glutaraldehy
de.
Typically,
the Fa
fragments
contain VH
and VL
chains
connected by
a peptide
linker.
These
single-chain
antigen
binding
prntei us
(sFy) are
prepared by
constructing
a nucleic
acid
molecule
encoding the
VH and  WO
200810503
laPCFCA2007,
002278 111 



VII domains
connected by
art
olimmunieuti
de. The
resulting
construct it
inserted
into an
expression
vector which
is
intruduccd
into a host
cell, such
axis. colt.
The
recombinant
host cells
synthesize a
single
polypeptide
chain with a
Linker
peptide
bridging the
two V
domains.
Methods for
producing
stas are
described
for example,
by Whitlow
and 5Papilla
(1991)
Methods, 2:
97-105; Bird
et al.
(1988)Scienc
e
242:423-426;
Pack clot
(1993)
Biotrochnulo
gy
11:1271-77;
and Ladner
et at, U.S.
patent No.
4,946,778).
Another form
of an
antibody
fragment is
a peptide
coding for a
single
complementar
ity-determin
ing region
(CDR). CDR
peptides
("minimal
recognition
units") can
be obtained
hyena
structing
genes
encoding the
CDR of an
antibody of
10 interest
Such genes
arc
prepared,
for example,
using the
pulymmase
chain
reaction to
synthesize
dic variable
ream dem RNA
of
andbudy-prod
ucing cells
(see, e.g.,
Lanicic et
al.
(1991)Method
s, 2:
106-10; and
OrLandi
etal.
(1989)Proc.
Natl. .4car
Sot URA.
86:3833-3837
).
Antibodies
that hind
tri a
chemokine
receptor Sr
non-chemokin
e cytokinc
receptor
15en a
secondary
tissue
damage-piomn
Ong cell ean
be prepared
using an
intact
polypcolide
or
biologically
functional
fragment
containing
small
peptides of
interact as
the
timmataang
ardigsm Tim
PolWaplide
or a peptide
used to
immunize an
animal
(derived,
for example,
from
translated
cDNA or
chemical
spthesis)
can be
conjugated
to a carrier
protein, if
desired.
Commonly
used
carriers
that are
chemically
coupled to
the peptide
20 include,
but are not
limited to,
keyhole
limpet
hemocyanin
(KI.F1),
thyroglohnli
n, bovine
serum
albumin
(RSA), and
tetanus
towail. The
coupled
peptide is
then used to
thinninizo
the animal
(e.g., a
manse, a
rat, or a
rabbit). Thu
Preparation
of
monoclonal
antibodies
is web known
in the art
(see e.g.,
Kuldea et
(1975)Nature
256:495-7;
and Harlow
el al., in:
Antibodies:
a Laboratory
25 Manual,
(Cold Spring
Harbor Pub.,
1988).
Briefly,
monoclonal
antibodies
en be
obtained by
injecting
mice with a
composition
containing
an antigen,
verifying
the presence
of antibody
production
by removing
a sewn
sample,
removing the
spleen to
obtain B
lymphocytes,
&sing the B
lymphocytes
with
nip-toms
cells to
produce
hybridomas,
cloning the
hybrictomas,
selecting
positive
closer that
produce
antibodies
to  112 the
antigen, and
isolating
the
antibodies
from the
hylaidcmia
cultures.
Monoclonal
antibodies
can be
isolated and
purified
from
hybridond
cultures by
a variety of
well-establi
shed
techniques.
Saab
isolation
techniques
include
affinity
ehromatogiap
hy with
Protein-A
Sepharuse,
size-exclusi
on
chromatograp
hy, and
ion-exchange
chromatograp
hy 5and are
well known
to those of
skill in the
art (see
e.g.,
Phannacia
Monoclonal
Antibody
Purification
Handbook
(mg, Cat It
114-1
037-46)).
Antibodies
also can be
derived from
subhuman
primate
antibodies.
Such method
for raising
therapeutica
lly useful
antibodies
in baboons
out known to
those of
skill in the
art (see,
es..
Goldenberg
et at (1991)
Publishal
hatauational
PCT
application
No. WO 10
91/11465 and
Leman et al.
(1990) Int.
A Cancer,
46:310-314).
Therapeutica
lly useful
antibodies
can be
derived from
a
"humanized"
monoclonal
antibody.
Such methods
and
antibodies
are known_
For example,
humanized
monoclonal
antibodies
are produced
by
transferring
manse
complementar
ily
determining
regions from
heavy rut
light
variable
chains of
the mouse
inummoglobol
in into a
human
variable
domain, and
then
substinding 



15human
residues in
the
framework
regions of
the marine
counterparts
. The use of
antibody
components
derived from
humattized
nvauselonal
antibodies
obviates
potential
problems
associated
with the
immuneguidei
ty of marine
constant
regions.
General
techniques
for cloning
murine
inummoglobul
in variable
domains me
described,
for example,
by Orlandi
ta al.
(1999) Proc.
Nat'l Acad.
Sat USA
86:3833-7,
which is
hereby
20incorporat
ed in its
entirety by
reference
Techniques
for
producing
humanized
monoehmat
antibodies
arc
described,
for example,
by Jones el
ai.
(1986)Net/to
re /21:522-
5; Riechmann
et al.
(1988)Ida/ar
e 332:323-7;
Vccheihren
et el.
(1988)
Science
239:1534,
6; Carter in
al. (1992)
Proc. Nat'l
Acad. Sat
USA
89:4285-9;
Sandhu
(1992) Grit
Rev. 'Nowak
12:437-62;
and Singer
et al.
(1993)2.
ImmunoL
150:2844-67)
.
25Anii-idiot
ype
technology
Call be
iised to
produce
monoclonal
antibodies
which
auaianiesuue
phope. For
example, an
anti-idiotyp
ic
monoclonal
antibraly
made to a
first
monoclonal
antibody
will have a
binding
domain in
tbe
bypentriable
region which
is the
"image'
of/be
',phone
bound by the
first
monoclonal
antibody.
Other
targeting
agents and
receptor
targets
Conjugates
provided
herein can
contain any
targeting
agent that
targets the
conjufette
to a cell
surface.
rigeMor. In
addition to
the
targeting
agents
mentioned
alive
including
Memilines,
cytokines,
and
antibodies,
such
targeting
agents also
include, for
example, but
are not
limited to,
growth
factors,
honnones,
and other
ligands or
allelic
5variants,
muteins, or
fragments
thereof, no
long as the
trupseting
agent is
internidized
by a cell
surface
receptor to
Mach ir
binds. Such
targeting
agents (Wilt
used to
gmerate
Staid-toxin
conjugate
using the
methods
provided
Inman
Further,
such
targeting
agents can
be 'mot to
construct a
lignaddoxin
conjugal
containing a
targeting
agent linked
directly Ur
indirectly
to modified
toxins CPT
toxin
variants,
including
the modified
SA I
10variants
provided
herein.
Exemplary
targeting
agents
include, Ing
are nra
'hinted to,
transforming
growth
factor beta
('iffe-p),
Leithmania
elongation
initiating
factor
(LEIF),
platelet
derived
growth
factor
(PDGE) ,
epidermal
growth
factor
(E(F),
amplaireguli
n,
neuregulim
I,
neuregull-2,
neuregulin-3
or
neureguliz-4
, growth
factors
ineluding
vastadar
endothelial
15 growth
Calor
(VEGF),
fibroblast
growth film,
(FOP),
hepatioryta
growth
factor
(IIGF),
nerve month
factor
oqcro,
placental
growth
factor
(11.610,
brain
derived
neurotrophic
factor
(DONT),
betacellulin
(DTC),
mistletoe,
inhibin,
endothelial
growth
factor,
insulin,
insulin-like
growth
factor
(IGF)neurotr
ophin-2
(NT-2),
nemotrophin-
3 (NT-1),
nemotrophin-
4 (NI-4),
neurotrophin
-5 (NI-5),
glial cell
line-derived
neurotnimbic
factor 



(GGIVI),
ciliary
neurotrogbic
tartar
(ENTID,
pleiotrophin
, stern cell
factor
(SOP),
uncostatin
151, sensory
and motor
neuron-deriv
ed factor
(SMDF),
leukemia
inhibitory
factor
(LIE),
Mfilleriamin
hibithm
substance
(MIS),
eardiotrophi
n-I,
thrornbopoie
tin,
anginpoietin
, activin,
hone
rnmphogenic
protein
(l3MP), APM
I, growth
hotmone Dill
leptin, and
preload!' or
allelic
variants,
mutains, or
fragments
thereof.
Also
included as
a
25targeting
agent are
pathogen
recognition
receptors
(MUM) that
pre Sleets;
in le
phagoeytosis
or
endocylosis
of
pathogens.
For example,
Whet
exemplary
targeted
agents
include
molecules
that target
to the
1113111106c
receptor
(MR),
Dectin-I,
and
receptors
for
collectins
or
colloctin-li
ke proteins
including,
but not
limited to,
receptors
for
surfactant
protein A
(SP-A),
surfactant
protein 0,
mamose
binding
lrelin
(101131), or
eumplement
114 protein
lq (CT co.
Preferred
targeting
agents are
pulypeptides
that when
bound to
receptors
are
intemafized
into the
Leff The
ligand-toxin
conjugates
generated
using suds
targeting
agents ran
be used to
treat any
disease or
disorder
Irwin a
cellular
emigrant
involved in
its
pathology.
5Preferred
among snob
diseases or
ditiUlard
rue any
baying a
pathological
cellular
component,
which
cellular
component
expresses
one or more
cell surface
receptors
that can he
targeted.
Other
diseases and
disorders
also are
contemplated
particularly
angiogenie
diseases
incluilin.g,
but not
limited to
cancer, and
yetimpathim
such as
ocular or
diabetic
retinopathim
, such as
via
targeting of
endothelial
cells
involved in
10angingenes
is. Growth
factors
Growth
factors that
bindle
enducytic
cell surface
receptors on
cell types
involved
inllimmation
and/or
secondary
tissue
damage, also
can be used
as targeting
agents for
15 the
conjugate
provided
herein and
can be used
laths
methods
provided
herein. Such
growth
factors also
can heaved
us targeting
agents to
target cells
involved in
anglogaine
diseases,
inehidi op,
cancers and
other
diseases
mach as eye
diseases or
tattoo's
chronic
inflammatory
states, via
tweeting a
ligruld-toxi
n conjugate
to
Gareth:Hal
cells.
Growth
factors such
as, for
example
vascular
endothelial
growth Peter
(VEGF),
orally
modified
20version
thereof
including
those having
amino acid
substitution
s,
deletions,
=anions er
additions,
can be used
to target
toxin
moieties to
specific cal
lopee, an
leap as they
[tiara the
ability to
bead to
receptors
and be
internalized
(see, e.g.,
U.S. Patent
Application
Nos.
21104/016656
5 and
US2001003148
5). Hence,
such growth
factors can
he used to
coosttuet a
ligand-toxin
conjugate
containing a
growth
factor
linked
directly or
indirectly
25to muddied
toxins or
toxin
variants,
ha:lading
the modified
Shiga toxin
Al variants
provided
hernia.
Targeted
call typis
can include,
for example,
endothelial
calls
involved in
modegenthis,
which is a
process of
growing new
blood
vessels
often
associated
with tumor
growth and
chronic
inflammatory
maim.  
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Angiogen.esi
s is a
tightly
coutrollod
process of
growing new
blood
vessels (see
e.g.,
Folkman &
Shing
(1992)J Bret
Chem., 267:
10931-4;
Hanahan
(1997)
Science,
277:48-50,
for
reviews).
Under normal
circumstance
s
angiogenesis
occurs only
during
embryonic
development,
wound
healing and
development
of the
corpus
luteum. 5
Angiognacsis
occurs in a
large nuns
her of
pathologies,
such as
solid tumor
and
metastasis
glared:,
various eye
diseases,
chrome
intlanunator
y states,
and Eschew a
injuries
(see,
Folkman
(1995) Mar.
Med.,
1:27-31, for
review).
Thus,
growing
endothelial
cells
present
unique
targets for
treatment of
several:majo
r
pathologies.
OUCH,
proteins are
n family of
secreted
dimeric
glycoprotein
s that are
positive
Illregulator
s of
angiogencsis
(e.g., Cress
and
Clausson-Wel
sh, Trends
Pharmacy!
Sri., 22:
201-7,
2001).
Exemplary
VEOF
proteins
include, hut
are not
limited to,
VEGP-A
(Ireilarot
180:1715692)
, VEGF-II
(UnaTrut
N0:P49765),
VEGF-C
(ltniProt
N0:P49767),
V EGF-I )
(linitiror
180:043915),
and laGE
(placental
growth
rector,
VESrea Gated
preleim
Lreilkot
N0:Q53X116),
and splice
variants,
allelic
variants or
species
variants 15
thereof.
Exemplary of
VECiii-A
precursor
polypeptides
are set
forth in SEQ
ID
1805:204-210
and include
a 26 amino
acid signal
peptide
correspondin
g to amino
acids 1-26
of SEQ ID
NOS:204-206
and, as a
resalt of
altemarive
splicing,
mature
*Inept-ides
of varying
length. Fox
example,
mature
VEGF-A
polypeptides
can be 206,
189, 183,
165, 148,
145, On 121
amino acids
in length.
VEGFai
precursor
polypeptid&
20are act
forth in S
PQ Ill
10S:211 and
212 and
include o21
amine acid
signal
peptide
correspond,*
to amino
acids 1-21
of SEQ ID
I105:211 and
212 and
!TOOK
polypeptides
that are 186
and 167
anainu acids
in length
and
correspond
to amino
acids 22-207
of SEQ
113180:211
and 22-188
of SEQ ID
N0:212,
respectively
. Ilse
precursor
polytoplide
for VEGF-C
is set forth
in SEQ ID
110:213 and
includes a
31 amino
acid signal
peptide 25
correspondin
g to amino
acids 1-31
of SEQ ID
180:213, two
*upend&
sequences
correspondin
g to amino
acids 32-111
and 228-419
of snQ ID
24O:213, and
a Mature 116
amino acid
polypeptide
correspondin
g to amino
acids
112-227 of
SEQ ID
NO:213. The
precursor
polypeptide
for VEGF-D
is set forth
in SEQ ID
180:214 and
includes a
21 amino
acid signal
peptidr
ecurespondin
g to amino
acids 1-21
of SEQ ID
110:214, two
WO
20111080218P
erA200710022
7S 116 -
propeptide
sequences
correspondin
g to amino
acids 22-88
and 206-354
of SEQ 1D
NO;214, aids
mature 117
amino acid
polypeptido
correspondin
g to amino
adds 89-205
of SEQ
110:214. 712
thecomor
polypeptide
for llOF is
set forth in
SEQ 1D
NO:215- The
action of
VEOF net
endothelial
cells is
mediated by
tyrosine
thralls
receptors, 5
2E0212-I MUM
VE0FR-2
(KIIK/flk-1)
and
VEGFR-l-rola
ted. These
receptors
are
preferential
ly expressed
on
endothelial
cells. The
receptors
arc single
span
tronsmembran
e protein
tyrosine
kinesth that
belong to
the
itunamoglebn
lin
superfamily
and contain
seven
Ig-like
loops in the
extracellult
a domain and
share
homology
with the
inceptor for
plateletalar
iyed growth
factor. VEOF
binding to
these
receptors
induces 10
receptor
dinaerizedio
u Mowed by
tyrosine
phospbaylati
on of the
8112 and
S.113
domains
lathe dimer.
The
ISDR/flk-1-V
EGF complex
is then
internalized
via
reoaptor-mwi
tated 



endacytosis.
Thus,
because it
can be
internalized
by cells
expressing
its ridepter
or
inceptors,
any VEOF
protein,
such as any
described
herein, can
save as a
targeting
agent ills
conjugate
tiontaiuing
a modified
MP
polypeptide
such a
modified SA1
polypethide,
15 or active
fragment
thereof
2.-Linker
Moieties
In preparing
the curds
gates
provided
harain, the
RIF toxin,
such as ibt
example, a
mortified
SAI toxin
provided
herein, is
linked
directly or
indirectly
to a
tweeting
agent. For
example,
conjugates
provided
herein
include the
following
componenta;
(targeting
20 agent)r,
(L), and
(targeted
agent),
where L N a
linker for
linking the
taro:tap,
agent to the
toxin; the
targeting
agent is
anymoiety
that binds
to mid is
intemidizol
by a
receptor
expressed on
a coil
surface; m
andn, which
are selected
independentl
y; arc at
least 1; and
q is 0 or
morons lung
as the
resulting
conjutthIc
binds to the
targeted
receptor, is
internalized
and
delis:eau
the targeted
avail. The
linkage of
the
components
in the 25
conjugate
can has by
any method
presently
known in the
art for
attaching
two
moieties, Sc
long as the
athichnicht
of the
linker
moiety to
tho
protainaceou
s ligand
dote sot
substantiall
y impede
binding of
the
prominaceo
LIS ligand
to the
target cell,
that is, to
a acceptor
on the twgct
cell, or
substantiall
y impede the
hattanalizat
ion or
metabolism
of the
ligand-toxin
to as to
lower the
toxicity of
the modified
RIP toxin
for the
target null.
117 The
linkage OW
be any type
of linkage,
including,
but are not
limited to,
ionic and
covalent
bonds, and
any other
sufficiently
stable
associate,
whereby the
targeted
agent (e.g.,
a modified
RIP toxin)
will be
internalized
by a cell to
which the
conjugate is
targeted.
The
targeting
agent, such
as a
chemokine,
is
optionally
linked tn
the modified
RIP toxin,
or active
fragment
thereof, via
one or more
linkers. The
linker
moiety is
selected
depending
upon the
properties
desired.
Icor
example, the
length of
the linker
moiety can
be chosen to
optimize tbe
kinetics and
specificity
of ligiud
binding,
including
any
conformation
al changes
induced by
binding of
the ligaud
to a target
receptor.
The linker
10 moiety
should bc
lung enough
and flexible
enough to
allow the
proteinaceou
s ligand
moiety and
the target
cell
receptor to
freely
interact. lf
die linker
is too short
or too stifk
there can he
steric
hindrance
between the
proteinaceon
s Haan d
moiety and
the cell
toxin. If
the linker
moiety is
too tong,
the cell
toxin can be
proteolysed
in the
process of
;seduction,
or can not
deliver its
lode Mkt to
the target
cell
effectively.
Linkers,
sail 15 as
chemical
linkers can
ba attached
to purified
ligands
using
num:aims
protocols
kn.uwia in
the art (see
Pierce
Chemicals
"Solutions,
Cross
linking of
Proteins:
Basic
Concepts and
Strategies,"
Seminar #12,
Rockford,
EL).
a.Exemplary
Linkers Any
linker known
to those of
skill in the
art can be
used herein.
ficaerafly a
20diffident
so( of
linkers will
ho used in
conjugates
that are
fusion
proteins
from linkers
in
chemically-p
roduced
conjugates.
Linkers and
linkages
that are
suitable for
chemically 



linked
conjugates
include, but
are not
limited to,
disulfide
bonds,
thioether
bends,
hindered
disnlfide
bonds, and
covalent
bonds
between free
reactive
groups, such
as canine
and Oho!
groups.
These bonds
arc
prodijced
using
hotcrobifune
tional
reagents lo
produce 25
reactive
thiul wows
on one or
both tithe
pulypeptides
and then
reacting the
thiol groups
on :me
polypeptide
with
reactive
thiol groups
or arnine
groups to
which react
ye
maleirnido
groups or
thinl groups
can he
attached on
the other.
Otlkr
linkers
include,
acid
cleavable
linkers,
such as
bismaleimide
othoxy
pnapane,
acid
labile-trans
ferrin
conjugates
and adipic
acid
diihydrazide
, that would
be cleaved
in more
acidic  118
intracellula
r
compartments
; cross
linkers that
are cleaved
upon
exposure to
CV or
visible
light and
linkers,
sorb as the
various
domains,
such as CHI,
C142, and
CH3, from
the constant
region of
human IgC/1
(see, Balm
etal.
(1993).1tiol
ecular
Immune/
30:379-
586). In
some
embodiments,
several
linkers can
be included
in order to
lake
advantage of
desired
properties
of each
Laker.
Chemical
linkers and
peptide
linkers can
be inserted
by
wovalontly
coupling dm
Linker to
the
clacmokine
inceptor
hngeting
agent and
the modified
RIP toxin.
The
heterobiflin
ctional
agents,
described
below, can.
be used to
effect suet
covalent
coupling.
Peptide
linkers Mu
nit be
linked by
ewe:wing DNA
encoding the
linker and
targeting
agent,
linker and
modified RIP
toxin, or
linker,
modals' RIP
toxin 10and
targeting
agent as a
fusion
protein
Flexible
linkers and
linkers that
illlina.Ye
solubility
of the
cougigates
are
contemplated
for use;
either alone
or with
other
linkers also
is
cuntemplatee
l herein.
Linkers can
be any
moiety
suitable to
associate a
modified RIP
toxin and a
targeting
agent. Such
moieties
include, but
are nut
limited to,
peplidie
linkages;
mnitio
15acid and
peptide
linkages,
typically
containing
between one
and about 60
amino acids;
chemical
arbors, met,
as
heternhifunc
tinnal
cleavable
crass-linker
s. Other
linkers
include, but
are not
limited to
peptides and
other
moieties
deal reduce
stern
hindrance
between the
modified RIP
toxin and
targeting
agent,
intracellitl
ar eimy-me
substrates,
linkers that
increase the
flexibility
urine
conjugate,
linkers that
increase the
solubility
of 20the
conjugate,
linkers that
increase the
serum
stability of
the
conjugate,
pholocleavab
le linkers
and acid
cleavable
linkers.
I.Heterohifu
nellonal
Crass-linldn
g Reagents
Numerous
helmobifenet
ional
croon-linkin
g reagents
that are
used to form
covalent
bonds
between
amino groups
and thin]
groups or to
iatroduce
Sol groups
into
proteins,
25are known
to those of
skill in
this art
(see, e.g.,
lbe PIERCE
CATALOO, 



Immenolgehno
logy Catalog
& Handbook,
1992-1993,
which
describes
the
preparation
of and uac
of such
reagents and
provides a
commercial
source for
such
reagents;
see, also,
e.g., Cumbga
et al.
(1992)
Rioaonjggale
()kern.
3,397-401,
Thorpe no
al. (1987)
Cancer Rey
47:5924-5931
; llordon at
al. (1987)
Proc. Nall.
Aced Sci.
84:304-312;
119 Walden
at a/.
(1986)2 Mol.
Cell
Immunol.
2:191-197;
Carlsson at
of
(1978)1ga-he
m 173:
723-737;
Mahan er at
(1987)AnaL
Biochcon.
162:163-170;
Wawryznaczak
at al.
(1992) Ha
./. Cancer
66:361-366;
Pattern
etal. (1992)
Infection &
Inunun.
60:584-589;
reagents for
cuasslinking
am
available:
Pierce
Chemical
Company,
Rockford,
IL; Simile 5
Chemical
Company, St.
Louis, MU;
Molecular
Probes,
Inc.,
Eugene, OR).
Functional
groups that
can be used
for
crosslinking
include
primary
amines,
sulthydryls,
carbonyls,
carbohydrate
s and
carboxylic
acids.
Exemplary
groups for
use in
hetesobifunc
tional
moss-linking
reagents
include, but
are not
limited to,
aryl oxides,
maleimides,
carbodiirnid
es,N-hydroxy
zeculnimide
(NHS)-esters
,
hydracities,
PPP-asters,
10
hydroxymethy
l
phosphines,
psoralcus,
imidoesters,
pytidyl
disulfides,
isocyanatm,
and vinyl
sulfones.
Ileterobifun
ctional
eross-lirdri
ng reagents
can be toed
to form
covalent
bonds
between the
targeting
agents, such
as for
cizimplc, a
chemokinc,
and a
mortified
RIP toxin.
An exemplary
hetero-bifim
erienal
cross-linker
contains two
redeem:
groups: one
reacting wit
priniary
amine group
(e.g.,
N-hydroxy
suceininaide
) and the
other
15reacting
with a thiol
group (e.g.,
pyridyl
disulfide,
maleimides,
halogens,
etc.).
Though the
primary
amine
reactive
group, the
moss-linker
can react
with the
lysine
residue(s)
of one
polypeptirte
and through
the
thielrear
dye group,
the
cross-linker
, already
tied up to
the first
protein,
reacts with
the eysteine
residue (The
sallbydryl
group) of
the other
polypeptitle
. Exemplary
heterobifene
tinnal
cross-linkin
g reagents
include, but
ale not
20limited
to:
N-suceinimid
y1-3-(2-pyri
dyldithio)pr
opionate
(SPDP:
disulfide
fucker);
sulfosuccini
midyl
6-[342-pyrid
yldithio)pro
pionamidolhe
xanoate
(sulfo-LC-SP
DP);
sueeinimidyl
oxycorbonyle
methyl
benzyl
thiosolfite
(514131,
hindered
dioulfate
linker);
suceinituidy
l
64342-pyridy
ldithio)prop
ionamidukera
noate
(LC-SPDP);
zulfocuecini
midyl
4-(N-roaleim
idamethyficy
clohezaneThe
arboxylatc
(sultb-SMCC)
;
25succiniani
dyl
342-pyridyld
ithio)bul3'r
ate (SI'DB:
hindered
disulfide
bond
linker);
sulfesuccini
midyl
247-azido-4-
methyloollma
rin-3-aeehlm
Me)
ethy1-4-ditl
IMPF0PThas
(SAED);
sulfe-sucein
imidyl
Theido-4-met
hyleaumarin-
3-aectate
(SAMCA);
sulfosuecini
midyl 6
[alpha
methyl alpha
(2
pyridylilith
irStoluatter
lolhexanoate
(sulfaANSM
PT); 1,4 di
(3' (2'
pmidylditlid
o)propionami
doibutane (D
PDPH);
5-succinined
yl-  120
oxycartionyi
-methybdLpyr
idylthiodoln
ene (SMPT,
hindered
clisuLlate
linker); 4-
succinitridy
l-oxycarbony
ba.(2-pyridy
ldithio)tolu
ene;
sulfosuccini
midylfiNmoth
yd-(2-
pyridylditbi
o)toluamidoT
hexanoate
(sulfo-LC-SM
PI);
m-maleimidob
enzoyl-N-
hydrinsysucc
inimide
cater (MBS);
m-maleimidob
etwoyl-N-hyd
roxysulfosue
binimide
5es18(989150
-M183);
N-sitccinimi
dy1(4-iodoac
etyl)atainob
enzoate
(STAB;
thioether
linker); 



sulfosuccini
midyi(Liodoa
cetyfiatnino
benzoate
(sulfo.SIAB)
;
succiiiimidy
14(pmaleimid
epbcnyebutyr
ate (SMPB);
sultbanceini
midy14-(p-ma
1ehnidophony
l)butyr3te
(811150-9MP1
3);
azidobcozoyl
hydmzide
(ABH);
342-pyrirlyi
dithin)-prop
ionyi
hydrazide;
Mimeo's
reagent;
dichloroniaz
inic acid,
1;
(2-thioppidy
ldL-cysteine
. Further
exemplary 10
bifunctional
linking
compounds
arc
disclosed,
for example,
in U.S.
Patent Nos.
5,349,066.
5,618,528,
4,569,789,
4,952,394,
and
5,137,877.
II.Acid
Cleavable,
Phototleavab
le and Heat
Sensitive
Linkers Acid
cleavable
bakers,
photocleavab
H and heat
sensitive
linkers also
can be used,
15particular
ly where it
is necessary
to cleave
the modified
RIP toxin to
permit it to
he more
readily
acecssible
to reaction.
Many
cleavable
groups arc
known in the
art (sec,
the example,
Jung et al.
(1983)Bioche
m Biophys.
Acta 761:
152162; Josh
i et al.
(199(2)J.
Blot Chess.
265, 14518
14525;
ailing real.
(1980)1
Emma/oh
124:913 920;
Bouisar et
al,
(1986)Eur. I
Bionics.
155: 141
147; Park et
al. (1986)J.
Biol. Chem.
261: 205 20
210;
Browning et
al. (1989)1
Immunot
143:1559-186
7). Moreover
a broad
range of
cleavable,
bifunctional
linker
groups is
commercially
available
from
suppliers
sibb as
Pierce. Acid
cleavable
linkers
include, but
are not
limited to,
bistnalehnid
eothoxy
propane; and
adipic acid
dihydrazide
linkers
(see, e.g.,
Pattern et
at. (1992)
Injection &
25brantin.
60:584.589)
and acid
Labile
traysterr in
conjugates
that contain
a sufficient
portion of
transferral
to permit
entry into
He
intracellula
r
transferal'
cycling
pathway
(sec, e.g.,
Wel-lifter
et al.
(1991)J.
Biol. Chem.
266:4309-431
4).
Photocleavub
le linkers
are linkers
That are
cleaved upon
exposure to
light (six,
Coldniacher
a al. (1992)
B ioconj.
Chem.
3:104-107),
thereby
releasing
the targeted
121 agent
upon
exposure to
light
Photocleavab
le linkers
that are
cleaved upon
expogere to
light are
well known
(septets.,
Harem et al.
(1981) in
Pent., Proc.
Ruh Pept.
)rmp., 16th,
Brunfeldt K
(Ed), pp.
105-110,
which
describes
the use of a
nitrobencyl
group as a
photocleavab
le
protective
group for
cyateine;
Yen et eh
(1989)
Bfakromot
Chem 190:69-
522, which
describes
water
soluble
photattleava
ble
copolymers
including
hydroxypropy
l- 



methacrylant
ide
copolymer,
glysine
copolymer,
lluerescoin
copolymer
and
methylrhotia
mine
copolymers
Goldmacher
et eel.
(1992)Biocon
j. Chem.
3:104-107,
which
describes a
cross-linker
andreagent
that
undergoes
photolytic
degradation
upon
exposure to
near UV
light (350
lam); and
Senter et
al. (1985)
Phohjeltent.
Photobiot
42:23
10which
describes
nitrobenzylo
xycarbouyl
aluride
arose
lbthing
reagents
that prodace
photacleavab
le
linkages).
Such linkers
would have
particular
use in
treating
dermatologic
al or
ophthalmic
conditions
that can be
exposed to
light using
fiber
optics.
After
adtninistrat
ion of the
conjugate,
the eye or
skin or
other body
part can be
exposed to
light,
resulting
itt release
of the
modified MP
toxin from
the
conjugate.
Such 15
photocliliva
ble linkers
are useful
in
connection
with
diagnostic
protocols in
which it is
desirable to
remove thc
targeting
agent to
permit rapid
clear-gore
from the
body of the
animal. iii.
Other
tinkers for
Chemical
Conjugation
Other
linkers,
include
trityl
linkers,
particularly
,
delivalized
laity!
groups to 20
genet-ale a
gums of
conjugattli
that provide
for release
of
therapeutic
agents at
various
degrees of
acidity or
alkalinity.
The
flexibility
thus
afforded by
the ability
to
pre-selea1
the pH range
at which the
therapeutic
agent will
be released
allows
selection
0f4 linker
based on the
bloom
physiologica
l
differences
between
tissues in
need of
delivery of
a
therapeutic
agent (sec,
e.g., US.
Patent No.
5,612,474).
For example,
the acidity
of 25tumor
tissues
appears to
be lower
than that of
Rimini
tissues. iv.
Peptide
Linkers
The linker
moieties can
be peptides.
Peptide
linkers can
be employed
in fusion
proteins and
also in
chemically
linked
conjugates.
Thu peptide
typically
has from
about. 2 to
about 60
amino acid
residues,
for example
limn about 5
te about 40,
or from
about 10
122 to about
30 amino
acid
residues.
The length
selected
will depend.
upon
factors,
such as the
LISc fur
which 1hc
bags is
included.
The
proteinaceou
s ligand
binds with
specificity
to a
reeeplor(s)
VII one or
more of the
target
toll(s) and
is taken up
by the
target
cell(s). in
order to
facilitate
passage of
the
5ligand-toxi
n conjugate
inbc thc
target cell,
it is
presently
preferred
that the
size of the
ligand-toxin
conjugate be
no larger
than can be
taken sap by
the target
cell of
interest.
Generally,
the size of
the
ligand4oxin
conjugate
will depend
upon its
composition.
In the ease
where the
ligand toxin
conjugate
contains a
chemical
linker and a
ebeinial
toxin (i.e.,
mother than
proteinaceou
s one), the
size of the
Egand-toxin
is generally
smaller than
10 when the
ligand-loxin
coujimate is
a fusion
protein.
Peptidic
linkers can
conveniently
be encoded
by nucleic
acid and
incorporated
in Simian
proteins
upon
expressed in
a host cell,
such as E.
colt
Peptide
linkers are
advantageous
when the
targeting
agent is
prolciwecous
. For
example, the
linker
moiety con
he a
flexible
spacer amino
acid
sequence,
such as
those 15
known in
single-chain
antibody
research.
Examples of
such 'mown
linker Maeda
include, but
are not
limited Is,
(.5(iGGS
(SEQ Tr) NO:
192),
(OGLIGSM.
(SEQ. ID 



200:193),
GKSSGSGSESKS
(SEQ ID
NO:194),
(IST8GSGKESE
GKO (SEQ. ID
NO: 195),
GSTSGSGESSEG
SGSTKG (SEQ
CD NO: 196),
GSTS(iSOKSSE
GEG (SRQ ID
NO:197),
tiSTSGSGKPCM
GEGSTKG (SEQ
LD NO:198),
EGKSSCiSOSES
EEF 20 (SEQ
ID NO:199),
STESC3 (SEQ.
ID NO:200),
SGSSC (SEQ
ID NO:201).
A Diphtheria
toxin
Lrypsin
smsitivc
linker
laving the
sequence
ANIGREGGGGAG
NRYGSSLSOGGL
NLQA NI (SEQ
ID NO:202)
also is
useful.
Alternativel
y, the
peptide
linker
moiety can
be VIM or AM
(SF.Q Er
NO:34), or
have the
&tomtit
described by
the formula:
AM(GoorSMAM
wherein X is
an Mager 25
from 110 11
(SEQ ID
50:203).
Additional
lioldng
moieties are
described,
for example,
in Huston et
al.(1981)Pro
a Nall.
Acad. Sci.
U.S.A.
85:5879,5883
; Whitlow,
M., slat
(1993)
Protein
Engineering
6:989-995;
Newton eta).
(1996)
Biochemistry
35:545-553;
A. I. Cumber
eta?.
(1992)/Mocon
j. Chem.
3:397-451;
Ladurner et
al. (1997)5
Mel. Biol.
273:330-337;
and U.S.
Patwit. No.
4,894,443.
123
Other
linkers
include, but
are not
Limited to:
enzyme
substrates,
such as
eatheprin 53
substrate,
cathepsiu D
substrate,
trypsin
substrate,
thrombin
substrate,
subrilisin
sebstrate,
Frytor Xi
substrate,
and
enterokinase
substrate;
linkers that
increase
solubility,
flexibility,
and/or
intracellula
r
eleavability
include
linkers,
such as
(oly"rter).
and 5
(serafity),"
in which m
is Ito 6,
generally
Ito 4, and
typically 2
to 4, arid
xi is Ito
30, or Ito
10, and
typically
Ito 4 (see,
e.g.,
Internationa
l POT
application
No. WO
96106641,
which
provides
exemplary
linkers for
use
conjugates).
In some
embodiments,
several
linkers can
be included
in order to
take
advantage of
desired
properties
of each
linker.
3.krtemplary
.tearkoeyte
Population
Modulator
(1,PM)
Conjugates
10 Exemplary
ligand-toxin
conjugates
include TEM
conjugates,
which
contain a
chemuldne
linked
directly or
indirectly
to a Shies
toxin Al
(SAD
variant,
such as, for
example, any
of [be SAI
variants
described
herein.
Twieally,
such
conjugates
contain the
mature
portion of
the
chemokine
polypeptide
or a portion
of the
polweptide
that can
bind to the
receptor.
Optionally,
where
linkage is
indirect,
the nucleic
acid
molecule
that 15
rawardes the
conjugate
can contain
a sequence
encoding a
linker
polypeptide
between the
chernuldne
targeting
agent
polypeptide
and the SA I
variant
targeted
moiety, such
as for
example, an
AD-Met
linker (SEQ
fD NO:34;
[ethnically,
the Met it
the Shiga
toxin start
codon for
bacterial
expression).
In some
examples,
additional
nucleic acid
molecules
can Ice
added to the
nucleic acid
that encodes
the
ligand-toxin
conjugate or
can be
linked to 20
the
ligand-toxin
widugate by
other means,
such ac hy a
chemical
linker, to
facilitate
purification
,
expression,
cloning, or
detection.
For example,
tesniedon
enzyme sites
can be
engineered
at one or
both of the
3' and 5'
ends of the
nucleic acid
molecule to
facilitate
cloning. In
one such
example, an
Ndel
restriction
site at
positions
I-6 and a
BaniHI
restriction
site at
positions
967-972 were
engineered
in the
nucleic acid
molecule 25
as set fools
in SEC) ID
508:37 and
39,
Among the
LPM
uoujogates
provided
hernia is a
conjugate of
a mange
MOP-I
chemokine
polypeptide
linked
directly or
indirectly
Is a variant
1 Shiga
toxin Al
(SAI)
subunit as
the targeted
agent. For
example, as
deswibed in
the Examples
provided,
ihu LPM1a
conjugate
contras a
mature MCP-1
polypeptide
(set forth
in SD) II)
50,69) 124
linked to
residues
23-261 of
thic SAI
subunit
polypeptide,
containing
the ribosome
inactivating
(RIT) domain
(referred to
herein as
SA1 vatimat
I;
codesponding
to tile
sequence of
amino acids
set forth in
SEQ ID
NO:22), Tim
MCP-1
polypeptide
and the SAI
polypeptide
are linked
indirectly
titan
Ala-Mot
linker (SEC)
ID NO:34)10
produce 5 a
ligandlinken
foxin fusion
polypeptide.
On exemplary
nucleic acid
that encodes
the LEMla
polypeplide
is set forth
in SEQ 11)
NO:)?. The
enrodedLPinl
spolypeptide
set forth in
SEQ ID
NO:38.
Also among
the LPM
conjugates
provided
herein is a
conjugate of
a mature
MCC-1
chemokine
polypeptide
linked
directly or
indirectly
to a variant
2 Singe
toxin Al
(SAD 



10 subunit
as the
targeted
agent. For
example, as
deschbed in
the Examples
provided,
the LEMlb
conjugate
contains a
mature MC-I
polypeptide
(set fortis
in SEQ rD
140:69)
linked to a
truncated
Shine toxin
Al subunit
PolYPePtiele
(referred to
herein as SA
wiliest 2,
cot
impending to
the sequence
of amino
acids set
forth itt
SEQ ID
140:24), The
MCP-I
polypeptide
and the
variant 2
SAl
polypeptide
are linked
indirectly
via an Ala-
15Mot linker
(SEQ ID
50:34) to
produce a
ligandilinke
ntoxin
fusion
polypeptide.
An exemplary
'delete acid
dial encodes
the LPM1h
prilypeptide
is set forth
in SEQ ID
140:39, Mame
nucleotides
7-966 encode
the
ligand-toxin
conjugate
polypeptide,
and
nuelent(dm
964-966
encode an
engintwrod
stop codon.
The encoded
SEMI b
polypeptide
tel forth in
SEC) II)
50/40 is 320
amino acids
in length
and contains
a 5' Mart 20
methionine
reside (at
amino acid
position I)
followed by
a mature
MCP-1 (amino
acids 2-77),
an Ala-Met
linker
(enino acids
78-79),
codas SA1
vad ant 2
subunit
(amino acids
80-320).
Another
exemplary
LPM provided
herein is a
conjugate of
a imbue
MCP-I
ohemolcine
pnlypeptide
linked
directly or
indirectly
to a mutant
variant
'(also
called 25
variants)
Shiga toxin
Al (SA I)
subunit as
the targeted
agent, which
is a
modified SAI
polypeptide
ithadilicd
in the
selection
methods
herein. For
example,
LPMIc
conjugate
contains a
mature MCP-1
polypeptide
Oct forth in
SEQ ID
140:69)
linked to a
mutant
Shiga. toxin
Al subunit
pol,-peptide
frefered to
herein as SA
I variant 3,
correspondin
g to the
sequence of
amino acids
sot forth in
SHQ
11/140:26).
I he IvICP-1
polypeptide
and  WI)
2008(080218P
CIUCA2007/0n
227a 125 The
SAI
polypeptide
variant are
linked
indirectly
via an
Ala-Met
linker (SEQ
ID 50:34) to
produce a
Nand:linker:
toxin fusion
polypeptide.
The SAI
variant 3
hot a L to
IL mutation
at position
38 with
respect to
the mature
wild-typo
SA1
poly-peptide
set forth in
SEQ ID
340:22. As
described in
the
Examples,
LEM lc was
generated in
a screen for
5 modified
forms of the
SA1 portion
of the LEAD
a emdugate
(SEQ ID
50.38). Air
exemplary
nucleic acid
that encodes
the LENIle
polypeptide
E set forth
in SEQ LD
N0:41. The
encoded
LPIYIlc
polypeptide
is set forth
in SEQ11)
NO:42.
Another
exemplary
LEM provided
herein is a
cordumite of
a marure
MCP-I
chernokine
polypcptide
linked
directly or
indirectly
to a mutant
variant 2
(also milled
10 variant
4) Shim'
toxin Al (SA
I) subunit
as the
targetod
agent, which
is a
modified SAI
polypeptide
identified
in the
sclecfion
methods
herein. For
example, LEM
I d
conjugate
contains a
mature MCP-I
chemoldre
polypeptide
(sot forth.
in SEQ Cl)
140:69)
linked to a
mutant Shiga
toxin Al
subunit
polypeptide
(referred to
herein as
SAI variant
4,
correspondin
g Co the
sequence of
amino acids
sot forth in
SEQ ID
110,28). The
MCP- I
15polypeptid
e and the SA
I
pnlypeplide
variant arc
finked
indiremE via
an Ala-Met
linker
(SEQNO:34)
to produce a
ligand:linke
raut6in
fusion
polypeptide.
The SAI
variant 4 



has a V to A
mutation at
position 219
with
respire( to
the mature
truncated
SA1 variant
2
rrolypeptide
set forth in
SEQUA
5t1:24. As
descrildid
in the
Examples,
LEMId was
generated in
a screen for
variants of
the SAT
portion uf
tho LI'Mlb
conjugate
(SEQ ID 20
110:40). As
exemplary
nucleic arid
that encodm
the
LPIdIldpolni
eptide is
set forth in
SEQ ID
110:43. rho
encoded
LEMId
polypeptidc
is set forth
ha SEQ ID
50:44.
Another
exemplary
LEM provided
herein is a
conjugate of
the
chemokine
Eotaxin
linked
directly or
indirectly
to a
modified
Shiga toxin
Al (SAI)
subunit as
the targeted
agent. Fur
example,
12142
conjugate
oontains a
mature
fiotaxin
polypeptide
25(correspon
ding to
amino acids
24-97 of the
sequence tel
forth in SEQ
ID N0:113)
linked to an
SA1 variant
4
potypeptide
(correspondi
ng to the
sequence of
amino acids
set forth in
SEQ NO:28)
via an
Ala-Met
linker (SEQ
ID 180:34).
Exemplam of
a fluidic
acid moleade
that encodes
LEM2 is set
forth in
nuclootithd
7-960 of SEQ
ID 110:45,
including an
engineered
stop cotton
at
nucleotides
958-960. The
encoded LEM2
WO
200810802182
CI5CA21107/0
02271 126
polypeptide
set forth in
SE() II)
1853:46 is
318 amino
adds its
length which
contains a
5' start
methionine
residue (at
amino
acidposition
I) followed
by a malnd
Kotaxin
(amino adds
2-75), an
Ala-Met
linker
(amino acids
76-77), and
an SA1
variant 4
subunit
(senim)
acids
78-318).
Another
exemplary
LEM provided
herein that
is a
conjugate of
the
chemokine
Eotaxin
linked to a
modified
Slugs toxin
Al (SA1)
subunit as
Ed targeted
agent is
ISPI)112.
The Entaxin
polyp-made
used in
LEM12 has
the Sarni;
amino acid
segue:nee as
that of the
Hotaxin in
LPI)12,
however die
to
differences
in the way
they were
synthesized
(see Example
3), their
nucleic acid
sequences
differ.
Exemplary of
a nucleic 10
acid
molecule
that
episodes
LEM12 is set
forth in
nucleotides
7-960 of SEQ
ID 180:65,
including an
emsineered
stop adds at
nucleotides
958-960. The
encoded
LPM12
polypeptide
set forth in
SEQ ID N0:46
is 318 amino
acids in
Iteigth
which
contains a
5' start
methiettine
residue (at
amino acid
position I)
followed by
amass tare
Pobucin
(amino acids
2-75), an
Ala-Met
linker
(amino acids
7(-77), and
act SAI
variant 4
subunit
(amino
15acids
78-318).
Another
exemplary
LEM provided
heroin is a
conjugate of
the
ehemokine
811F-lp
linked
directly or
indirectly
to a
modified
Shiga toxin
Al (SA1)
subunit as
the targeted
agent is
Cale
example, the
modified SA
I subunit is
the varapt 4
SA1
polypeptide
identified
in the
selection
methods
herein. For
example, the
LPM3
conjugate
contains a
20 mature
SDP-10
polypeptide
(correspondi
ng tn amino
acids 22-93
of the
sequence set
forth in SEQ
10 180:114)
linked to an
SAI variant
4
polsTeptide
Esonespondin
g to the
sequence of
amino acids
set forth in
SEQ ID
180:28) via
an Ala-Met
linker (SEQ
II) NOS34).
Exemplary of
a nucleic
acid
molecule
that encodes
LPN/13 is
set forth in
nucleotides
7-954 of SEQ
ID 180:47,
including an
engineered
stop codes
at
nucleotides
21 952-954.
The encoded
LPM3
polypcptide
set forth in
SEQ ID
180:48 is
316 amino
acids in
length
whirls
contains a
5' start
methiokne
residue (at
amino acid
position 1)
followed by
a mature
SEE-lid
(amino acids
2-73), an
Ala-Met
linker
(amino acids
74-75), and
an SAI
variant 4
subunit
(amines
acids
76-316).  



127
Another
exemplary
LPM provided
herein is a
conjugate of
the
chemokine
01(0-a
linked
directly or
indirectly
to a
modified
Shiga toxins
Al (SAO
subunit as
the targeted
agent. In
one example,
the modified
SA1 subunit
is thy
'variant 4
SAI
polypeptide
identified
in the
selection
methods
herein. For
example. the
LEM4
conjugate
contains a 5
mature
(31(0m
polypephde
(correspondi
ng to amino
acids 35-107
of the
pulypeptide
set forth in
SISQ ID
N0,115)
linked to an
SA I variant
4
polypeptide
(correspondi
ng to the
sequence of
amino acids
set forth in
SEQ ID
N0:28) via
an Ala-Met
linker (SEQ
ID 340:34).
Exemplary of
a nucleic
acid
molecule
that eneodiu
LPN14 is set
forth in
nucleotides
7-957 of SEQ
ID 740:49,
including an
engineered
stop codun
at
nucleotides
10 955-957.
The encoded
I.PM4
pnlypeptide
set forth in
SEQ II)
N0:50 is 317
amino acids
in length
which
contains a
5' start
methionine
residue (at
amino acid
position I)
followed by
a mature
ORO-o.
(amino acids
2-74), an
Ala-Met
linlcer
(amino acids
75-76). and
an SA1
variant 4
subunit
(amino acids
77-3E7).
Another
exemplary
LPM provided
herein is n
conjugate of
the
chemnkine
MIP-I p
15linked
directly or
indirectly
to a
modified
Shiga toxin
Al (SA I)
subunit as
the targeted
agent. In
One example,
the modified
SA1 subunit
is the
variant 4
SA1
polypepfide
identified
in the
selection
methods
herein. For
example, the
LPM5
conhigatc
contains a
mature
MIP-lp
polypcptide
(correspondi
ng to amino
acids 24-92
of the
polypeptide
set forth in
SEQ ID NO:
116) linked
to an SAI
variant 4
polypepdde
(correspondi
ng to the 20
sequence of
amino acids
set forth in
SEQ.'S)
N0:28) via
an Ala-Met
linker (SPQ
NO:34).
Exetnplaty
of such an
LEM5
sequence arc
nucleotides
7-945,
inelnding an
eaminecred
stop cotton
at
nucleotides
943-945, of
the nucleic
acid
sequence set
forth in SEQ
ID N0:51.
The encoded
1,18M5
polypeptide
set fords in
SEQ ID NO:52
is 313 amino
acids in
length which
contains n
5' start
methionine
residue (at
amino acid
position
25I)
followed by
a unison
MIP-10
(amino acids
7-70). ari
Ala-Met
linker
(amino acids
71- 72). and
an SAI
variant 4
8ubunit
(amino acids
73-313).
Another
exemplary
LPM provided
larcha is a
conjugate of
thc
cbeniokine
1L-8 linked
directly or
indirectly
to a muddied
Sings toxin
Al (SA1)
cabana tim
the targeted
agent. In
one example,
the modified
SA I subunit
is the
variant 4
SA1
polypepride
WO
2008/08021SP
CT/G12007/00
2378 - 120 -
identfied in
the
selection
methods
herein For
example, the
I-FM6
conjugate
contains a
mature ft-8
polypeptidc
fionespondin
g to union
acids 21-99
of the
pnlypeptide
en forth in
SEQ
DINO:117)110
1nd to an
SAI variant
4 sequence
(connapondin
g to the
sequence of
Lenion acids
set forth in
SEQ 113
NO:28) via
an Ala-Met
linker (SEQ
ID NO:34). 5
Exemplary of
a nucleic
acid
molecule Dat
encodes if
EM6 is set
Earth in
nucleotides
7- 969 of
SEQ 140:53,
ittchning an
engineered
stop co don
at
nucleotides
967-969. The
encoded LEND
polapeptide
set futh in
SEQ
11)150:54 is
321 amino
acids in
length which
contains a
5' start
methionine
residue (at
amino and
position1)
followed by
a mature
IL-8 (amino
acids 2-78),
south-Mel
linker
(amino acids
79-30), and
an SAI 



10variant 4
subunit
(amino acids
31-321).
Another
exemplar),
JAM provided
herein Le a
conjugate of
the
chemokine
1Y-10 linked
direnlyn
indirectly
to a
modified
Shiga toxin
Al (SA1)
milt as the
targeted
agent. In
one example,
the modified
SA1 subunit
is tie
portent 4
SA1
polymptitie
identified
its the
selection
methods
herein. For
example, Ow
LEWD
conjugato
contains a
In mature
18-10
polypeptide
(correspondi
ng to amino
acids 22-93
of the
polypaptide
set forth in
SEQ fig
N0:113)
Diked to an
SA1 Variant
4
polypcptide
(correspondi
ng to the
sequence of
amino acids
sot froth in
SEQ ID
94O:28) via
itn Ala-Met
linkca (SEQ
ID N0:34).
Exemplary
oft nucleic
acid
molecule
that tenons
1.PM7 is set
faith in
nucleotides
7-969 of SEQ
II) N0:55,
including an
engineered
stop cabin
at
nucleotides
20 967-969,
The encoded
LIDA7
polepeunde
set forth in
SEQ.113
NO:56 is 321
amino ands
in length
which
contains a
5' start
nwthionine
residue (at
amino acid
position 0
followed by
a mature
liP-10
(amino acids
2-7S), an
Ala-Met
Mikes (amino
acids
79-80), and
an SA1
variant 4
subunit
(amino acids
31-321).
Another
exemplary UM
provided
herein is a
conjugate of
the
chomokine
MCP-) 25
linked
directly or
indirectly
to a
modilied
Shiga toxin
AI (SA1)
subunit as
the targeted
agent In one
example,
Fiemodified
SAI subunit
is the
variant 4
SAI
pulypcptide
identified
in the
salvation
methods
herein. For
example, the
1,PM8
conjugate
contains a
mature MOP-3
pulypeptide
(correspondi
ng to tannic
acids 24E)9
of the
polypeptidc
set forth in
SEQ ID
N0:119)
linked to an
SA1 variant
4
polyperdide
Donespunding
to the
2008/090213P
c
flet2007/0?1
2278 129
sequence of
tangle acids
scl loath ho
SEQ ID
190:28) via
on Ala-Met
linker (SEQ
ID N0:34).
Exemplary of
a nucleic
acid
molecule
that encodes
LPM8 is set
fmlb in
nucleotides
7-966 of
SF,Q 11)
N0:57,
including an
engineered
stop cod
tastes cl co
t id cs
964-966. The
encruied
LPM8
polypeptide
set forth in
SEQ 10 N0:58
is 320 amino
acids 5 in
length which
contains a
5' start
inethionine
residue (at
amino arid
position 1)
followed by
a mature
7ICP-3
(amino acids
2-77), an
Ala-Met
linker
(amino acids
78-79), and
an SA.I
variant 4
subunit
(amino acids
80-320).
Another
exemplary
LPM provided
herein is a
conjugate of
the
chemokinc
MI1'-3u
linked
directly or
indirectly
too modified
Shiga toxin
Al (SA1)
subunit as
the targeted
10agent. In
one coinage,
the modified
SAI subunit
is the
variant 4
SA1
polypeptide
identified
in the
selection
methods
herein. For
example, the
LPM9
conjugate
contains a
mature
MIP-3a
polypeptide
(correspondi
ng to amino
acids 27-96
of the
polypepdde
net forth in
SEQ 1.0
140:120)
linked an SA
I variant 4
polypeptide
(correspondi
ng to the
sequence of
amino acids
set forth in
8.02 11)
190:28) via
an Ala-Met
linker (SEQ
11) 15
N0:34).
Exemplary of
a nucleic
acid
nualconle
that encodes
LPM9 a set
forth in
nucleotides
7-948 of
sEp. ID
NO:59,
including an
engineered
stop colon
at
nucleotides
946-948. The
encoded LPM9
polypeptide
act forth in
SEQ 190:60
is 314 amino
acids in
length which
contains a 5
start
mathionine
residue (at
amino sold
position i)
followed by
a mature
MTP-3a
(arninn
acids 2-71),
an Ala-Met
linker
(amino acids
72-73), and
an 20SAI
variant 4
subunit
(amino acids
74-314).
Another
exemplary
LPM provided
heroin is a
conjugate
titian
chcmokinc
MDC linked
directly or
indirectly
to a
modified
Shiga toxin
AT (SA1)
subunit as
the targeted



agent. In
one example,
the modified
SA1 subunit
is the
variant 4
SA1
polypeptide
identified
in the
selection
methods
herein. Far
example, the
LPM10
conjugate
contains a
25 mature
MDC
polypeptide
(correspondi
ng to amino
acids 25-93
&the
polypeptide
net forth in
SEQ ID
190:121)
linked taut,
SAI variant
4
polypeptide
(correspondi
ng Is the
sequence of
amino acids
set faith in
SEQ ID
140:28) via
an Ala-Met
linker (SEQ
ID 190:34).
Exemplar),
of a nucleic
acid
molecule
that encodes
LPMIO is set
forth in
nueNotides
7-945 of SEQ
ID 140:61,
ineluding
all
engineered
slop codes
at amino
130
nucleotides
943-945. The
encoded
LPM10
polypeptide
set forth in
SEQ 00
300:62 is
313 amino
acids in
length which
contains a M
start
methiontne
residue (at
amino acid
position I)
followed by
a mature MDC
(amino acids
2-70), an
Ala-MD
linker
(amino acids
7172): and
an SA1
variant 4
subunit
(amino acids
73-313).
5/Mother
exemplary
LPM provided
herein is a
conjugate of
the
cheniokine
MW-Ite
linked
directly or
indirectly
to a
modified
Shiga toxin
Al (SAI)
subunit as
the targeted
agent. In
one example,
the modified
SA1 subunit
is the
variant 4
SAt
polypeptide
identified
in the
selection
methods
!nicht For
example, the
LEM11
conjugate
contains a
matzo MIP-16
polypeptide
(correspondi
ng to amino
acids 24-92
of Mt
polypentide
set 10 forth
in SEQ ID
N0:122)
/inked to an
SAI variant
4 polypepdde
(correspondi
ng to the
sequence of
amino acids
set forth in
SEQ ID
NO:28) via
an Ala-Met
linker (SEQ
ID N0:34).
Exemplary of
a nucleic
acid
molecule
that encodes
LEMI I is
set forth in
nucleotides
7-945 of Sdp
ID NO:63,
including an
engineered
stop cretin
at a
nucleotides
943-945. The
encoded
LINvil1
polypeptide
set forth in
SEP ID N0:64
is 313 amino
ISacids in
length which
contains a 5
stir(
methionine
residue (at
amino acid
position 1)
followed by
a mature
MW-la (amino
acids 2-70),
an Ma-Met
linker
(amino acids
71-72), and
an SA I
variant 4
subunit
(amino acids
73-313).
Another
exemplary
LPM provided
herein is a
conjugate of
the
chemokino
BCA-I linked
directly or
indirectly
to a
modified
Stags toxin
Al (SA1)
subunit as
the targeted
20agent. in
Imo example,
the modified
SA I
sutannat is
the variant
4 SA I
polypephde
identified
in the
se/sction
motbods
JIDDA For
example, the
LYME)
conjugate
contains a
mature RCA-
I
polmieptide
(comespondin
g to amino
acids 23-109
of the
polypi:pi&
set forth in
SEP
11)140:123)1
inked loan
SA I variant
4
pofineptide
(correspondi
ng to the
sequence of
amino acids
set forth in
SIP ID
N0:28) via
an Ala-Met
linker (Slap
II)
25NO:34).
Excamplary
of a nucleic
acid
molecule
that encodes
I,PM13 is
net forth in
nucleolidm
7-999 a SEQ
ID 50:56,
including an
engineered
stop codon
at
nucleotides
997-999. The
encoded
LPM13
POISPePtide
sot forth in
SEQ. ID
NO:67 is 331
amino acids
in length
which
contains a
S' start
ninth/mine
residue (at
amino add
position 1) 



131 followed
by a mature
BOA-I (amino
acids 2-88),
an Ala-ItIct
linker
(amino acids
89-90), and
an SAI
variant 4
subunit
(amino acids
91-330.
PREPARATION
OF
MODIFIE1)R1P
TOXINS ANTI)
CONJUGATES
THEREOF
5Conjugates
of targeting
moieties
linked to
targeted
agents can
be prepared
either by
chemical
conjugation,
recombinant
DNA
technology,
or
combinations
of
recombinant
expression
and
theta/cal
conjugation.
The methods
herein can
be used to
prepare and
use
conjugates
of any
targeting
agog with
any targeted
agent, such
as a RIP
toxin,
either
directly on
via linkers
as doscribed
herein. 'the
targeting
agent nod
targeted
agent can be
10 linked in
any
orientation
and more Man
one
targeting
agent andrur
targeted
agent can he
present in a
comugate.
The methods
herein are
exemplified
with
particular
reference to
conjugates
containing a
Targeting
agent, such
as a
chemokine,
and a
targeted
agent, such
as a
modified
Ship-toxin
Al
polYpepticle
. Further,
methods are
providwl
herein for
expression
aud
production
of IS
recombinant
polypeptide,
s. Such
methods ium
be used to
express
modified
toxins, or
toxin
variants,
powided
herein
either alone
or as a
conjugate
fusion
protein (age
ligandRIP
toxin
conjugate)
with II
selected
targeting
agent, such
as a
chenielciue.
In examples,
where the
targeted
agent, such
as modified
LOMill
provided
herein, and
the
targeting
agent are
expressed as
individual
peptides,
conjugates
olthe
modified
targeted
agent with
tlie
20targeting
agent can be
generated
via chemical
means as
discussed
elsewhere
herein.
i.Methods of
Generating
and Cloning
Toxin
Pulypepildts
, or
tinning:stet
Containing
Toxin
PnlypeptiON
Nucleic
wilts
encoding a
modified
toxin, or a
conjugate
containing a
modified
toxin,
including
ligandtioxin
conjugates,
can be
cloned or
isolated
using any
available 25
methods
known in the
art for
cloning and
isolating
micleic acid
molecules.
For example,
conjugates
containing
chimeric
fusion
proteins of
a targeting
agent, or
ligand, and
one Cr more
Iargeted
agents can
be prodoced
toy well
known
techniques
of protein
synthesis if
the nucleic
acid
sequence of
the
latgeting
agent or
targeted
afiwit are
knnuni, or
chemical
synthesis of
DNA
molecules
that encode
the seteeted
targeting
agent or
targeted
agent.
30Alternativ
ely, if the
nucleic acid
sequence of
die
targeting
agent or
targeted
agemt are
WO
2008/080218C
T/CA2007/002
278 132 



unknown, the
sequence can
first be
determined
using well
known
methods,
such as, but
not limited
to screening
of
libraries,
including
nucleic acid
hybridizatio
n screening,
antibody-bas
ed screening
and activity
based
screening
Such methods
of screening
also can he
used to
obtain
nucleic acid
sequences
that encode
a particular
mouth when
only a 5
rairlion of
the amino
acid
sequence is
known.
Methods for
amplificatio
n of nuclide
acids can he
nsed to
isolate
nuclei and
molecules
encoding a
targeting
agent and/or
a targeted
agent
'including
for example,
polymerase
chain
reaction
(KR)
methods. A
nucleic acid
containing
material can
he used as a
starting
material
from which a
taroeting
agent- or
-targeted
agical-encod
ing 10
nucleic acid
molecule can
be isolated.
For example,
DNA and mANA
preparation,
cell
extracts,
tissue
extracts,
fluid
samples
(e.g.,
blood,
serum,
saliva),
samples from
healthy
and/or
diseased
subjects can
be used in
amplificatio
n methods.
Nucleic acid
libraries
also can be
used as a
source of
starring
material.
Princes can
be designed
to amplify
the desired
molecule. Pm
example,
printers can
he designed
based on
expressed
sequences
15from which
a toxin or
ligand
walla:tile
(i.e.
chemokine)
is
generated.
Princes can
be designed
based on
hack-transla
tion uf a
particular
known ammo
acid
sequence.
bookie acid
tnotecidos
generated be
amplificatio
n can he
sequenced
and
confirmed to
encode the
molecule.
Some of the
genes that
encode a
targeting
agent or
targeted
agent ate 70
co=ercially
available.
For example,
nucleic aid
mothenles
encoding
clremoldseno
r cell
toxins are
available.
An advantage
of obtaining
commercially
available
genes is
that the
sequences
have
generally
beitth
optituized
for
expression
in hosts,
such sod,
colt A
pulyauclooti
de encoding
a protein,
pepdde or
polynuclecti
de of
interest can
be produced
using
nucleic acid
synththis
technology.
Methods of
mthipulating
a DNA
molecule 25
including,
but not
limited in,
cloning into
vectors,
mutaguncsis
of nucleic
acid
residues,
mid addition
or deletion
of nucleic
acid
residues, am
well known
in the art,
and can be
used to
generate
modified RIP
toxins or
ligandRIP
toxin
conjugates
provided
herein.
In one
embodiment,
theligand-RI
P toxin is
produAd as a
Mimi
protein. The
fusion
protein can
bo produced
by
recombinant
nucleic acid
technology
in which a
WO
200M80218PCT
/CA2007i0022
7U 133
single
polypoptide
includes a
targeting
moiety, such
as a
chemokine,
is linked
directly to
a
protein:a:th
ous targeted
agent, such
as a cull
toxin.
.thternattiv
ely, the
proteins can
be separated
by a
distance to
ensure that
the protein
foams proper
secondary
and ternary
structures.
Suitable
linker
sequences
(1) will
adopt a
flexible
extended
conformation
, (2) 5 will
not exhibit
pithensity
far develop*
an ordered
second:*
structore
which could
interact
with tho
functional
domains of
the fusion
pol3peptide,
and (3) will
have minimal
hydrophobic
or charged
hamster with
could
promote
interaction
with the
functional
protein
domains. The
targeting
moiety can
be
positioned
at the
aminotermbru
s relative
to the cell
toxin moiety
in the
poldpeptide.
An examplc
of such a
fusion prof*
has the 10
generalized
structure:
(amino
terminus)
'targeting
agent:Peptid
e
linker:Toxin
(cads*
terminus).
Alternativel
y, the
targeting
moiety can
be
positioned
at the
carte:my-ter
minus
relative to
the cell
toxin moiety
within the
fusion
protein, for
example,
having the
generalized
structure:
(am*
terrahme)
Toxin:Peptid
e
linker:Targe
ting agent
(earboxy
termini's).
15Also
contemplated
herein arc
*ion
proteins
that contain
additional
amino mid 



sequences at
the amino
andlor
Garbo*
termini,
such as
sequences
for epitope
tags or
other
moieties
that
faeilitnte
protein
purification
. Am
example,
polyhistidin
e tags, that
eau
facilitate
processes,
such as
cloning,
expression,
post-transla
tional
modification
,
purification
, detection,
and
administrati
on can be
employ* In
some cases,
where there
20is more
than one RIP
toxin, more
than one
linker, or
stager than
one ligand,
the genes
can be
arranged in
any other
provided
that the
desired
activity of
the
targeting
agent or
targeted
agent is not
eliminated.
Fusion
proteins can
be prepared
using
conventional
techniques
of enzyme
cutting and
ligation of
fragments
from desired
sequences.
For example,
desired
sotmums can
25 be
synthesized
using art
oligunueleot
ide
synthmizer,
isolated
from the DNA
of a patent
cell which
produces the
protein by
appropriate
restriction
enzyme
digestion,
or obtained
from a
target sou*,
such as a
cell,
tissue,
vector m
other target
source, by
FUR of
genamie DNA
with
ammnpriate
primers, is
one example,
toxin
corthigate,s
, such as
any
ligand-tozin
eonjugate
providexl
herein
ccmtaining a
modified
toxin
moiety, can
be  134
generated by
successive
rounds of
heating DNA
target
sequences,
into a
venter at
engineered
recombinatio
n site. The
digested
products
cant be
subcloned
into a
visitor for
further
recombinant
manipulation
of a
sequence,
such as to
ertrtre t
fusion with
another
nucleic acid
sequence
already
contained
within a
vector, or
for Re
expression
of a target
5molroule.
In some
cases, PCR
amplificatio
n can be
employed as
a means to
obtain
sufficient
quantities
of digested
product. PCR
printers
used in the
PCR
amplificatio
n also can
he
engineered
to
facilitate
the
operative
linkage of
nucleic acid
serotences.
For example,
non-template
complementar
y 5'
extension
can be added
to primers
Sc' allow
for a
variety 10of
post-amplifi
cation
manipulation
s lithe PCR
product
without
significant
effect on
the
amplificatio
n itself.
For example,
these 5'
exassion ean
include
restriction
arm,
promoter
sequences,
restricdon
enzyme
linlwr
sequences, a
protease
cleavage
site
sequence or
sequences
for epitope
tags. in
fine
example, for
the purpose
of creating
a fusion
sequence,
sequences
that can be
incorporated
into a
primer
include, rot
example, a
15 sequence
encoding a
nave tag,
his tag, or
other small
spitope tag,
such that
the
amplified
PCR product
effeetively
contains a
fusion of a
nucleic acid
sequence of
interest
with an
etrit0Pe ta&
in another
example,
incorporatio
n uf
restriction
enzyme sites
into a prima
can
facilitate
subeloning
of the
amplificatio
n product
into a
vector that
contains a
compatible
20
restriction
site, such
as by
providing
sticky ends
for ligation
of a nucleic
acid
sequence.
Subcloning
of mulfiple
PCR
amplified
products
into a
single
vector can
bc used as a
strategy to
operative/3'
link or fuse
different
nuetrie acid
sequences.
Othirouseleo
ds for
subeloning
of PCR
products
into vectors
include
blunt end
cloning, TA
cloning,
ligation
independent
cloning, and
in vivo
cloning.
25Prior to
subeloning
of a PCR
product
containing
exposed
restriction
enzyme sites
into a
vector, such
as for
creating a
fusion with
a sequeree
of interest,
it is
sometimes
necessary to
resolve a
digested PCR
product from
those that
renmin
uncut. in
such
examples,
the addition
of
fluorescent
lash at the
5' end of a
printer can
be addort
prior io Pat
This allows
fur
identificati
on of
digested
products
since those
that have
(teen 



135 digested
suceussfully
will have
lost the
fluorescent
label upon
digestion.
In mme
instances,
the use of
amplified
PCIS
products
containing
restriction
sites for
subsequent
subeluning
into a
vector for
the
generation
of a
Illusion
sequence can
resift in
the
incorporatio
n of
restriction
enzyme
linker
wOuwaced in
the fusion
protean
proctors, 5
Generally
such linker
sequences
are short
and do not
impair the
funMion of a
polypemide
on long as
site
sequences
are
operatively
linked.
2.Production
of
Conjugates
Containing
Fusion
Proteins and
Expressiun
Systems The
nucleic acid
molecule
encoding a
toxin or a
conjugate
thereof,
such as any
10
liquid-toxin
conjugates
provided
herein, can
be provided
in the form
of a vector,
which
contains the
nucleic acid
naoltzulc.
One example
of such a
vector is a
plasmid.
Many express
on vectors
are
available
and known to
those of
skill in the
mt and cm be
nsed for
expression
of an toxin
polypeptide,
including
toxin
conjugates.
The elmiee
nf
expression
vector can
be
influenced
byte choice
uf host
expression
system. Is
geneavd,
expression
15vectors
can include
trmiseriptio
nal
promoters
and
optionally
cohancum,
translationa
l signals,
and
transcriptio
nal and
translationa
l
termination
signals.
Expression
vectors that
are used for
debit:
transformati
on typically
have a
selectable
marker which
allows
selection
and
maintenance
of the
transfonned
cells. In
some cases,
an origin of
replication
can be used
to amplify
tbe copy
number of
the vector.
To addition,
many
20expression
vectors
offer either
an Nterminal
or
exteiminal
epitope tag
adjacent to
the multiple
cloning site
so that any
restilling
protein
expressed
front the
vector will
have an
epitope tag
inserted in
frame with
the
polypeplide
sequence.
The fusion
protein can
be produced
using well
'mourn
techniques,
wherein a
host cell is
transfectul
with ap
impression
vector
containing
expression
control
sequences
25operably
linked to a
nucleic add
molectile
coding for
the fusion
protein to
be expressed
(Molecular
Cloning A
Laboratory
Manual,
SalobrOOk
east, eds.,
2nd Ed..
Cold Spring
Harbor
Laboratory,
N.Y., 1989).
DNA unending
a toxin,
generally in
the form of
a fusion
protein
containing a
ligand
linked
directly or
indirectly
Ins modified
toxin, such
as any of
the
ligandhomM
conjugates
providedhero
in, is
transfeeted
lassos host
cell for  



136
expretniorfs
. Toxin
polypeptides
, inuluding
ligand-toxin
cohjugates,
who be
expressed in
any organism
suitable to
produce the
required
amounts and
form of
polypeplide
needed for
administrati
on and
treatment.
Generally,
any cell
type that
can be
engineered
to express
heterologous
DNA and has
a secretnry
pathway is
suitable.
Expression
hosts 5
include
prokaryotic
and
oukaryolic
organisms
such as
Kroft yeast,
plants,
insect
cells,
mammalian
cells,
including
human cell
lines and
trausgenie
animals.
Expression
hosts can
differ in
their
protein
production
levels as
well as the
types of
post-transka
tional
modification
s that are
pnificat on
the
expressed
proteins.
The choice
of
expressinn
host can be
made basted
on dune and
other
factors,
such as
reptant-ay
and safety
10considerat
ions,
production
costs and
the need and
methods for
purification
, a.Plasmids
and host
cells for
expression
The
construction
of
expressiun
vet:tuts the
contain a
nuckic acid
molecule
that encodes
the RP toxin
variant or a
ligand-RIP
toxin
variant
conjugate
provided
herein and
the
expression
of the
uuckic
acidic
nransfixted
cells
involves the
use of
molecular
15cloning
WalutiquessI
mown in the
art. Such
methods
include
COnStraCtinn
of
expression
vectors
wsulaining a
nucleic acid
molecule
encoding a
polypeptide
operably
linked to
appropriate
transcriptio
nal/translat
ional
control
signals.
These
methods also
include in
Warn
recombinant
nucleic add
(e.g. DNA on
it/IA)
techniques,
synthetic
techniques
and in vivo
recombinatio
n/genetic
recombinatio
n
(set,techniq
uen 20
described in
Molecular
Cloning: A
Laboratory
Manual,
Sambrook et
al., eds.,
2nd ed.,
Cold Spring
Harbor
Lidicratory,
N.Y., 1989;
Current
Protocols in
Molecular
Biology,
Vols. I and
2, Ausubel,
et el. We,
Current
Prot000ls,
1987-1994;
John Wiley
and Sons,
Inc.,
1994-1999;
and Cloning
Vectors: A
Laboratory
Manual, Vols
- IV,
Porovels, et
at, etc.,
and
Supplements
therein,
Elsevier,
N.Y.,
1995-1998).
25Recombinan
t nucleic
acid
molecules
for
expression
of the
pulypepdde
of interest
in host
cells
gm-J=11y
will he in
the form of
en
expression
vector,
which
includes
expression
control
sequences
operatively
Linked to n
nucleic acid
molecule
emending the
PolYneptide.
Methods of
ulaniaing
stable
transfer an
that the
berei en our
Ric acid is
coufinuously
maintained
in the host
clause known
in the art.
Itansfcmnati
on of a hog
137 cell
with
recombinant
nucleic acid
can be
carried out
by
conventional
techniques
As are well
known to
those
skilled in
the art
A variety of
host-express
ionvector
systems can
be used to
express the
RIP toxin
variant or
ligand-RIP
toxin
variant
conjugate
protean.
These
include, but
are not
limited 5to
microorganis
ms, such as
bacteria,
transformed
with
recombinant
plasmid DNA,



bactericrpba
ge DNA, or
cosmid DNA
expression
vectors
containing
the nucleic
acid
molecule
that encodes
the RIP
toxin
variant
stipend-RIF
toxin
valiant
conjugate;
yeast
transformed
with
meombinant
yeast
exptessim
vectors
containing
the nucleic
acid
molecule
that encodes
the RIP
toxin
variant to
ligand-RIP
toxin
variant
conjugate;
plant
II)cell
systems
infectedwith
re ombinant
aro
expression
Veelefs
(e.g.,
cauliflower
mosaic
CablV;
tobacco
mosaic
virus, TMV)
or
trans:famed
with
recombinant
plannid
expitsaion
vectors
(e.g., Ti
plasmid)
containing
The nucleic
acid
molecule
that armies
the RIP
toxin
variant or
Ligand-RIP
toxin
variant
conjugate;
insect cell
systems
infected
with
recombinant
virus
expression
vectors
(eg.,
baculovirto)
containing
the nucleic
acid 15
molecule
that encodes
the RIP
toxin
variant or
ligandRIR
toxin
variant
conjugate;
or animal
cell systems
transformed
with
recombhinnt
plastnid
expression
vectors
containing
the nucleic
acid
molecule
that encodes
the RCP
toxin
variant or
tigand-R1P
toxin
valiant
conjugate or
infected
with
recombinant
virus
expression
vcotors
(e.g., DNA
or RNA
viruses,
sueb as, but
not limited
to ran-Nino,
adenusiroses
, and
vaechtia
vilases) 20
containing
the nucleic
acid
molecule
that encodes
the RIP
toxin
variant or
ligandRIP
toxin
variant
conjugate,
or
transformed
animal cell
systems
engineered
for stable
exprmsion of
the RIP
toxin
variant or
liThand-RIP
Vain variant
conjugate.
Depending on
the
host/vector
system used,
any of a
number' of
suitable
transcriptio
n and
translation
elements,
including
consdtulive
and
inducible
promoters,
25
transcriptio
n enhancer
elements,
transedption
terminators,
etc. can be
operably
linked to
the nucleic
acid
encoding the
RIP toxin
variant at
ligand-R9
toxin
variant
conjugate in
the
expression
vector (see,
e.g., Diller
seed,,
Methods in
linzynology
155:
51(s,544,
1987). For
example,
when a
bacterial
sysitan is
used,
inducible
promnters
such as, hut
not limited
to, Pb of
bacteriopbag
o S. PLke,
PIM?, Prnr.
(F-mr-txr
hybrid
promoter),
or T7.  138
can be used,
lit another
example,
when a
mammalian
cell system
is used,
promoters
derived from
Ow gernune
of mammaliim
cells (e.g.,
metallothion
ein
promoter) or
from
mammalian
viruses
(e.g., the
rarovinis
long
terminal
repeat, the
adenovinis
late
promoter, or
the
vaccinate
virus 7.5K
promoter)
can be med.
Promoters
produced by
recombinant
nucleic acid
or synthetic
techniques
also can be
used to
provide for
irmsdiption
of the
inserted
nucleic acid
molecule
encoding the
RIP toxin
variant or
ligand-RIP
toxin
veriant
conjugate.
When the
host is
prokaryotic,
such as E
coil,
competent
cells that
are capable
of DNA
uptake (i.e.
transformati
on) can be
prepared
from cells
by
procedures
well Imovm
10 in the
art. For
example,
cells can be
harvested
allot
exponential
growth phase
and
subsequently
treated by a
CaC12
method.
Altematisely
, MgClt or
rebel can be
used.
Transformati
on also can
be performed
after
fanning a
protoplast
of the host
cell or by
electroporat
ion.
Generally a
prolcaryodc
host is used
as the host
cell. When
the host is
a eukaryotic
cell,
methods of
transfecfion
of
reerimbinant
nucleic
15acid
molecules
include
Monad en of
calcium
phosphate
co-precipita
tes and
conventiomd
mechanical
procedures,
such as
microinkrtio
n,
clectroporat
ieu, and
insertion of
plasmid
encased in
lipostunes.
Another
method of
nucleic acid
transfer
involves the
ine af a
cukaryotic
viral
vector, such
as simian
virus 40
(5V40),
adenovirus,
vaccinia
virus,
bovine
papilloma
virus, or
recombinant
autonomous
parvuvirus
vector
(e.g., as
described 



20in U.S.
Patent No.
5,585,214)
to
transiently
infect, or
transform,
euktuyvtic
cells and
express the
protein
(Epley:voila
Viral
Vectors,
Cold Spring
Harbor
Laboratory,
Gluzinan
ed., 1982).
Eukaryutic
colts also
can be
cotrangfecte
d wills a
nucleic acid
molecule
encoding the
RIP toxin
variant or
lig:Ind-RIP
toxin
variant
conjugate
polypeptide
and a second
nucleic acid
inoleade
encoding a
selectable
phenotype,
such as The
Herpes 25
simplex
thymidine
!gnaw gene.
Alternativel
y, the
nucleic acid
molecule
encodiug the
RIP toxin
variant or
ligroublelP
toxin
variant
conjugate
polypepride
wad the
nucicie acid
uloteualc
encoding a
selectable
phenotype
are present
on the same
senior or
*mid.
Eukaryoti
expression
systems can
allow for
further
post-transla
tional
modification
s of
expressed
mammalian
proteins to
occur. Such
cells possem
the cellular
139
machinery
for
post-transla
tional
processing
of the
primary
transcript,
if so
desired.
Such
modification
s include,
but are not
limited to,
glytiosylati
on,
phosphorylat
ion, and
famesylation
. Such host
cell lints
can include
but are not
limited to
C/10, VERO,
01111, beta,
COS,
ISIT)CK,
Jutkat,
HEK-293, and
WI38.
5I.Bacterial
cell
expression
systems
lit
bacterial
systems, a
number of
expression
vectors can
be
advantageous
ly selected
depending
upon the
desired
attributes
oldie
system. For
example,
when large
quantities
of the RIP
toxin
variant or
Fgand-RIP
toxin
variant
conjugate
protein are
to be
produced,
vectors
which direct
the
expression
of high
levels of
the RIP
toxin
variant or
toligand-R1P
tordu
variant
conjugate
protein
products
that are
readily
purified can
be
desirable.
Those which
arc
engineered
to contain a
cleavage
site to aid
in
recovering
the
expressed
polypt-plide
ore
pretbrred.
Excellent
results can
and have ben
ohtaioed
using
several
commercially
available
vectors,
including
pET lit, b,
c, or d
(Novageu,
Madison,
INT).
15Particular
ly preferred
plasmids for
transform:An
on of E.
colt cells
incInde the
pET
scpression
vectors
(see, e.g.,
ITS. Patent
No.
4,952,496;
available
from
NOVADEN,
Madison, WI;
see, also
literature
published by
Novagen
describing
the system).
Such
plasmids
Delude pET
Ile and/or
phi 11n,
which
contains the
T7lac
promoter, 17
terminator,
the
inchoible K
coil lac
operator,
and the Lae
repressot
gene; pET
12a-c,
20which
contains the
17 promoter,
T7
terminator,
and Me E.
cob' ompiT
secretion
signal; and
pET I 51,
(Nevagen,
Madison,
WI), which
contains a
His-TagTm
leader
sequence
(Sett ID NO.
40) for use
in
purification
with a His
column and a
thrombin
eleavage
site that
permits
cleavage
following
purification
over the
column; the
T7-lac
promoter
region and
the 17
terminator.
25Nucleic
acid
seceding a
targeting
agent, such
an a
chemoldne,
linked to a
targeted
agent with
and without
linkers,
stud other
such
constructs,
can be
insetted
into the pHT



vectors,
such as pET
11c, pET-1
la,
mdpET-15b
expression
veriters
(NOVADEN,
Madison,
WI), for
intracellula
r or
peliplasmic
expression
of the HIP
toxin
variant no
140
ligand-RIP
toxin
variant
conjugate
proteins.
Alternativel
y, the
targeted
agent or
targeting
agents can
be inserted
in the pllT
vectors and
expressed
individually
. Other
plainnids
Mende the
pICK
plasmicis,
particularly
rffiK 221-3,
which
contains the
tee
promoter,
(available
from
Pharmacia;
tee also
Breaths or
an (1984) 5
Proc. Nail.
Acad Sri.
81: 6929;
Ausubel el
al. Current
Protocols
ill
Molecular
Biology, and
U.S. Patemt
Nes. 5,1
22,463,
5,173,403,
5,187,153,
5,204,254,
5,212,058,
5,212,286,
5,215,907,
5,220,013,
1,2/3,483,
and
5,229,279),
which
contain the
lac
promoter.
Plasinid pKK
has been
modified by
insertion nf
a kanamycin
resistance
cassette
with Ecchl
sticky ends
(purehased
from
Pharmacia;
obtained
totes pLICAK
(see, e-g.,
Vieira et
10al. (1982)
Gene
19:259-268;
arid U.S.
Patent No.
4,719,179)
into the
arrencillin
resistance
marker gene.
Other
preferred
vectors
include, but
are not
limited to,
the
ph-lambda
inducible
expression
vector and
the tart
promoter
vector
pDk450 (see,
e.g., U.S.
Paton Nos.
5,281,523,5,
202,309,
5,240,831,
5,231,008,
5,227.469,
5,227,293, ;
available
from 15
Pharmacia
Pt..
Biochemicals
, see; also
moot, etal.
(1985) Proc.
Natl. Acad.
SG. U.S.A.
82:88; used
Do Boer et
al. (1983)
Prue. Nat
-lead. Set.
GSA. 80:21);
and
baculovirus
vectors,
such as a
pDluella.c
vector (also
called
KIVEIL mad
derivatives
thereof;
see, e.g.,
U.S. Patent
Nos.
5,278,050,5,
244,805,
5,243,041,
5,242,687,
5,266,317,
4,745,058.
and
5,169,784),
including
iffiluellac
20Other
vectors
include, but
are not
limited to.
the
p114-DlonapA
plaartiids,
such as
8IN-IllonspA
2 (see,
e.g., 7.5.
Patent No.
4,575,013
and Duffaud
et of (1987)
Meek.
Enzymology15
3: 492-507),
The
p1N-IllompA
plasmids
include an
insertion
site for
hetemlogous
DNA linked
iu
transcriptio
nal reading
frame with
functienal
fragments
derived from
the
lipoprotein
gene of E.
coll. The
plasmids
also
iffihrde a
DNA fragment
25 That
encodes the
signal
peptide af
the rimpA
protein of
E. coil, p
osi(i wed
such that
the desired
polypeptide
is expressed
with the
ompA signal
peptide at
its amino
terminus
thereby
allowing
efficient
secretion
across the
cytoplasmic:
rrinmbraue.
The
pIassulds
fitatbar
include DNA
encoding a
specific
segment of
the E. colt
lac
promoter-ope
rator, which
is
positioned
in the
proper
orientation
lot
transcriptim
al
expression
of the
desired  141
pulypeptide,
as well as a
separate
functional
E. evil lad
gene
encoding the
assimilated
repressor
molecule
that in the
absence of
lae operon
inducer,
interacts
with the lac
promotetrope
rnbor to
prevent
reanscriptio
n therefrom.
Expression
of the
desired
polypeptide
is wider the
control of
the
lipoprotein
(lpp)
promoter and
the Lac
pmmoter, 



5operator,
although
transcriptio
n from
either
pmmoter is
normally
blocked by
the
repressor
molecule.
The
repressor is
selectively
inactivated
by means of
an inducer
molecule
thereby
inducing
transcriptio
nal
expression
of the
desired
polypeptide
from hods
promoters.
The
repressor
protein can
be encoded
by the
plasmid
containing
the
coast-net or
a 10 second
plasmid that
contains a
gene
encoding
fort
repressor-pr
otein. Ile
repressor-pr
otein in
capable of
repressing
Me
transcriptio
n of a
promoter
that
contains
sequences el
nucleotides
to which the
repressompro
loin binds,
The promoter
can be
dereprossed
by altering
the
physiologica
l conditions
of the cell.
Thr:
alteration
can he
accomplished
by the
addition to
the growth
medium of a
molecule
that
inhibits,
for example,
the ability
to 15
interact
with the
operator or
with
regulatory
pmteins or
other
regions of
the DNA or
by altering
the
temperature
of the
growth
media.
Preferred
repressor-pr
oteins
inettae, but
am not
Emitted to,
the E. coil
lad
repressor
responsive
to IPTC1
induction,
the
temperature
acatrifivc
cI857
repressor,
The E crdi
loci
repressor is
prefered. In
certain
embodiments,
the
oonstwiets
also include
a
transcriptio
n lorminator
20
secryence.
The promoter
regions and
transcriptio
n
terminators
are each
independentl
y selected
from the
same or
different
genes. ln
some
embodiments,
the DNA
fragment is
replicated
in bacterial
cells, such
as in E.
Doh. The DNA
fragment
also
typically
includes a
bacterial
origin of
replicadon,
to ensure
the
utriarciance
of the DNA
flagmen(
from
generation
to
generation
of the
bacteria to
this way,
large
quantities
of the DNA
25fragment
can be
pmduced by
replication
in bacteria
Preferred
bacterial
origins of
replication
include, but
ate not
limited to,
the flmri
and coffil
origins of
replication.
Exemplary
bacterial
hosts
contain
chromosomal
copies of
DNA encoding
T7 RNA
polymerase
operably
linked to an
inducible
promoter.
such no the
Itchy
promoter
(sec, 11.5.
tlatent No.
4,952,490).
Such hosts
include, but
ate not
limited to,
lysogens K
142 colt
strains
H2oIS174(D/1
3)p1iysS,
141,21(14E3)
pLosS,H21S17
4(DE3) and
BL21(0E3).
Strain
131.21(1)E3)
is
preferred.
The pLys
strains
provide low
levels of T7
lysozyme,
natural
inhibitor of
T7 RNA
polyrnerasu
Preferred
bacterial
hosts are Me
insect culls
hipotloptero
feugiperda
(sf9 cells;
see, e.g.,
Inelcow et
al.
(1981)Biolec
hnology
6:47-55 5and
U.S. Patent
No.
4,745,051).
Expression
systems
employing
bacterial
hosts are
easily
scalrable
for small or
large scale
protein
production.
For large
wale protein
production,
methods,
such fLf
batch
fermentation
, matte used
to express
recombinant
proteins,
such as the
modified RIP
toxins nr
ligand-RIP
tositt
conjugates
provided
herein.
Exemplary
methods of
hatch 10
fermentation
:Ire known
in the art
and also can
be found,
for example,
in the
Examples
provided
bruin. For
example,
bacterial
host calls
that contain
expression
vectors,
such as a
PET vector
carrying a
nucleic acid
motecule
that encodes
a RIP toxin
or
ligand-WIP
toxin
conjugate
provided
herein, can
be &own in
wissels,
such as
fermentors,
for batch
femwmation.
Typically
such
fennentors
are used for
growth of
bacteria in
5 to 100
Eters 15or
more of
liquid
culture. The
liquid
culture used
for growth
is typically
a standard
enriched
media
vulture,
which can
optionally
contain
additional
components
that
rudiance 



growth attac
bacteria
and/or
production
of the
expressed
protein. For
example, RIP
toxin
inhibitors,
such as
4-APP, can
he added to
the aniline
to enhance
the growth
of bacteria
that express
RIP toxins
or
ligand-1011
toxin
conjugate
proteins. As
described 20
elsewhere
herein,
addition of
4-APP
inhibits the
toxic
activities
of the
expressed-RI
P toxin on
the host
bacterial
cells,
thereby
allowing for
higher
protein
production.
For protein
expression
when using
inducible
vectors,
such as a
pET vectot,
an inducing
agent (ug,
IPTC1) is
typically
added lathe
culture for
a period of
trine once
Inc culture
reaches O
particular
density of
growth The
concentratio
n of
indiming
agent and
length of
25induction
time can he
empirically
deteunined
or
experimental
ly
determined
using
methods well
known in the
art for
determining
optimal
growth
conditions
for protein
expression.
Methods for
paritication
olexpressed
proteins
from
bacterial
Lost cells
is well
known in the
art and can
include, for
example,
solubilizabo
n with a
homogenizer
in a Tunable
solubilizati
on buffer,
such as a
sprung
denaturing
solution
(e.g.,
guanidine
143
hydrochlorid
efurea
solution)
that
optionally
includes a
detergent,
followed by
column
purification
. An
exemplary
method for
purification
of RIP
toxins and
ligand-RIP
toxin
conjugates
is presided
in the
Examples
herein.
Inseet cell
expression
systems 5An
alternative
expansion
system that
can be used
to express
the RIP
toxin
variant or
ligand-RIP
toxin
variant
conjugate
protein is
an insect
system, in
one such
system,
Autograplia
californica
nuclear
polybcdrosis
virus
(AciaPV) is
used as a
vector hi
express
foreign
genes. The
virus grows
in
Spodopiera.f
inegiperda
cells. The
melee acid
encoding the
RIP toxin
variant or
ligand-RD
toxin
variant
conjugate
can be
cloned into
10
non-essentia
l regions
(for
example, the
polyhedrin
gene) of the
virus and
placed under
control ofan
AcNPV
promoter
(for example
the
polyhedrin
promoter).
Successful
insertion of
nucleic acid
encoding the
RIP toxin
variant or
ligand-RD
toxin
variant
conjugate
will result
in
inactivation
of Mc
polyhedrin
gene and
productirm
of
non-occluded
recombinant
virus (i.e.,
virus
lacking the
proteinaceou
s coat coded
for by the
15
polyhedrin
gene). These
recombinant
viruses are
then used to
infect
Spideptera
frugiperda
cells in
which De
inserted
gene is
expressed
(soc U.S.
Vetere No.
4,215.051).
Par insect
hosts,
baculovirus
vectors,
such as a
pPluellac
(also naafi
p7VETL and
derivatives
thereof)
vector,
particularly
pillueBacfia
, (see,
e.g., U.S.
Patent Nos.
204,745,051,
5,242.687,
5,243,041,
5,244,805,
5,266,317,
5,270,458.
5,270,050,
and
5,169,784;
and
published
Internationa
l POT
Application
WO 93/10139;
available
from
luvitrogen,
San Diego)
also can be
used fur
expression
of the
polypeptidea
The
pPlucBatill
vector is a
dual
promoter
vector and
provides Dr
the
selection of
recombinants
by
blue/white
teetering as
this pinsmid
contains the
8-galactosid
ase gent
25(lacZ)
under the
control of
the insect
recognizable
ETI.
promoter and
is inducible
with PTO.
'rhe DNA
construct
introduced
into the
oBluefins
lit
hacalovims
vector is
operably
linked to
the
polybadrin
promoter to
generate the
expramion
plannid,
which is
then
co-transfect
ed with wild
typo virus
into insect
cells
!Vodoptera,f
isigiperda
(sf9 cells;
see, e.g.
Luckow of
al.
(1988)Riolec
hnology
0:47.55 and
I LS. Patent
No.
4,745,051).



144 Blue
ouclution
mums viral
plaques are
selected and
plaque
purified and
screened for
the presence
of the DNA
molecule
eacodiug the
conjugate
Mein by any
standard
methodology,
such as
western
blots using
appropriate
toll-sort or
Southern
blots using
an
appropriate
probe.
Selected
purified
recombinant
virus is
than
cortransfect
cd, such as
by 5eaPeti
transfeetion
or
liposomes,
into
Spodoptera
Tenni perda
cells (sD
cells) with
wed type
baculoving
and grown in
tissue
culture
flasks or iu
suspension.
cultures.
iii. Yeast
cell
expression
systems
Another
expression
system that
can be used
to express
the RIP
toxin
variant or
ligand-R1R
toxin
variant
conjugate
protein is
yeast. In
yeast, a
number of
resters 10
containing
constitutive
or inducible
promoters
can be Had
Such vectors
are well
known (tee,
e.g.,
techniques
described in
Molecular
Cloning: A
Laboratoig
Manual,
Sambrook et
al., eds.;
Dad ed.,
Cold Spring
Harbor
Laboratory,
N.Y., 1959;
Bitter, at
at 099H
Alelhals in
Enzyme!.
153:
510-544;
Bitter et
al.
(1987),Ifeth
ods in
Durant.,
152: 673-
684;
RothsteigDNA
Cloning Vol.
/7, Glover,
D.M., ad,,
MI, Press,
Wash., D.C.,
Ch. 3, 15
1986; and
The
Molecular
Biology el
the Yeag
iiitecharoni
nces,
Strathern et
al., eds.,
Cold Spring
Harbor
Press, Vols.
laud II,
1982). A
constitutive
yeast
promoter
such as ADH
or LEII2 or
an inducible
promoter eh
as GAL can
be used (see
e.g.,
Rothstein,
DNA Cloning,
Vol.11,
Glover,
D.Itt,
ed.,11215
Press,
Wash., D.C.,
Ch. 3,
1986).
Alternativel
y, vectors
that promote
integration
of furvign
DNA
set-Deuces
into the
yeast
chromosome
20can be
used. iv.
Flout cell
expression
systems
Another
expres.sion
system that
can he used
to express
the RIP
toxin
variant ur
ligand-RIP
toxin
variant
conjugate
protein is a
plant cell
system. In
cases where
plant
expression
vectors are
used, the
eXplCbSiall
of a DNA
molecule
encoding a
conjugate 25
protein can
be driven by
any of a
number of
promoters.
For example,
viral
promoters
etch as the
358 RNA and
198 RNA
promoters of
C.2349 (see
e.g.,
Brisson et
a/., (1984)
Nature 310;
511-514), or
the coat
protein
promoter to
TMV (see
e.g.,
rakamatan et
al. (1987)
MOO
6:307.311)
can betted;
altemafively
, plant
promote such
as the small
subunit of
Malaise (see
e.g., Canon
et al.
(1984)E5180
J. 3:
1671-1680
and Broglie
145 et al.
(I884)
Science 224;
878-843); or
heat Puck
promoters,
e.g.,
soybean hsp
I 7.5-E or
hsp17.3-B
(see egg
Gurley,
etal. (1985)
Mel. Cell.
Biol. 6:
559-565) can
be used.
these
constructs
can Pe
introduced
into plant
cells using
Ti
plasmids,Ri
plasanias,
plant taus
vectors,
direct DNA
transforeaag
on,
micaroinject
inn,
electoporage
n, among
other 5
techniques.
For reviews
crouch
techniques
see, for
example
Weissbach
and
Weissbech
(1988)
Methods for
Plant
Molecular
Biology,
Academic
Press, NY,
Section
VILE, pp.
421463 and
Plant
Molecular
Biology, gd
Ed., Covet,
S.N., Ed,
Ch. 7-9,
BID:kW,
London 1988.
v.Ittammalla
n cell
expression
systems
10Another
expewsion
system that
can be mad
to express
the RIP
toxin
variant or
Hyped-RIP
toxin
variant
centuple
protein is a
mammalian
cell system.
Expression
constructs
can be
transferred
to mammalian
cells by
viral
infection,
pcb as
adenovirus
or vaceinia
virus, or by
direct DNA
transfer
such as
liposomes,
calcium
phosphate,
DEA& dextrin
and by
physical
means such
as
electropocat
ion and
microinjecti
en.
Expression
15 vectors
for
mammalian
sells
typically
include an
neRNA asp
site, a TATA
box, a
translationa
l initiation
sequence
(Kozak
consensus
sequence)
and
polyadenyrat
ion
elements.
Such vectors
often
include
transcriptio
nal
pmmoter-enha
ncers for
high level
oppression,
for example
the 9V40
prontotvenha
ncer, the
srussaancyta
megaloviras 



(COW)
promoter,
and the king
terminal
repeat of
Pons sarcoma
viols (RSV).
These 20
promoter-enh
ancers are
active in
many cell
types.
Tissue and
cell-type
ammeters and
enhancer
regions also
cm be mod
for
exaremion.
Exemplary
promoter/enh
ancer
regions
include, but
are not
limited to,
those from
genes such
as elastase
I. insulin,
immuaoglobol
ir, mouse
mammary
tumor taw,
albumin,
alphstfelogm
tein, alpha
Lautitrypsin
,
beta-globin,
myelin basic
protein,
myosin light
chain-2, and
gonadal-topi
c 25
releasing
hormone gene
control.
Seleetable
markers can
be used to
select for
and maintain
cells with
the
expression
construct
Examples of
selectable
marker genes
include, but
are not
Ignited to,
hygrosnycin
K
phosphotrans
ferase,
adenosine
demises,
xanthine-gua
nine
phosphoribos
yl
transit:rase
,
aminoglycosi
de
phosphommsfe
rase.
dihydrofolat
e reductase
and
thymidine
Pelage.
Fusion with
cell surface
signaling
146
molecules
such as
TCRJ6 and
Feady can
direct
etcpriession
of the
proteins in
an active
state on the
cell
surface.
Many cell
Mies arc
available
for
mammalian
expression
including
mouse, rat
human,
monkey, and
chicken and
hamster
cells.
Excinplmy
cell lines
include, but
am not 5
limited to,
CHO, VERO,
BBL liT1080,
MEICK, W138,
Balla/313,
Baba, MT2,
mouse NSO
(non-secreti
ng) and
other
myeloma cell
Imes,
hybridurna
and
heterohybrid
oma cell
lymplincytes
. RPIVIT
1788 cells,
fibroblasts,
San, COS,
04111313,
1111K293,
2936,
2118,03NA-1,
and 118.14
cells (see
e.g. U.S.
Pat, Nos.
5,618,698,
6,777,205).
Cell lines
also are
available
adapted to
serum-free
media which
facilitatos
purification
of secreted
10 proteins
from the
cell culture
media (ay.,
EBNA-I, Plam
ea at,
(2(703)
Bietechnol.
Eloeng.
84:332-42).
Mammalian
cell systems
that nee
recombinant
viruses Or
viral
elements to
direct
expression
can he
engineered.
For example,
when using
adtmovinis
expression
vectors,
uncleic acid
encoding the
RIP toxin
variant or
ligand-RIf
toxin
valiant
conjugate
can be 15
ligated loan
adenovinis
transcriptio
n/translatio
n control
complex,
e.g., the
late
promoter and
tripartite
lender
sequence.
This
chimeric
gene can
then be
insetted in
the
adenovirus
genome by in
vitro or in
vivo
recombinatio
n. Insertion
in a
nomessential
region of
the viral
gennme
(e.g.,
region El or
83) will
result in a
rouumbhatial
VialS that
is viable
and ciipable
of exprmsing
nucleic acid
encoding the
RIP toxin
variant or
tiatuid-RIP
toxin 20
variant
conjugate in
infected
hosts (e.g.,
see Login
and Shenk
(1984)Proc.
Nag Aced
Sci. USA,
Cl:
3655-3659).
Alternativel
y, the
vaccinia
virus 7.5K
promoter can
be us6.1
(see e.g.,
Mackett et
at
(1982)Proc.
Nair Acad.
Sot USA,
79:7415-7419
; Masked et
at (1984) J.
Vim?. 49:
857-864,
1984; and
Pan icali
teal. (1982)
Proc. Nati
Arad Sci.
DIVA, 79:
4927-4931).
f)f
particular
interest toe
vectors
based on
bovine
papilloms
virus which
25 have the
ability to
replicate as
extrachromos
omal
elements
(Sarver, et
at, Afol
Cell. Biol.
/: 466-96,
1981).
Shortly
after entry
of this DNA
into mouse
cells, the
plasmid
replicates
to about 100
to 200
copies per
cell.
Transcriptio
n of the
inserted DNA
does not
require
int:amnion
of the
plosmid into
tire hoses
chrontosome,
thereby
yielding a
high level
of
exprosion.
These
vectors can
be used for
stable
expression
by including
a selectable
147 marker
in the
plasmid,
such as the
neo Rene.
Alternativel
y, the
retroviral
genome can
he
inoditieal
fur me as a
vector
capable of
introducing
and
directing
the
expression
of the RIP
toxin
variant or
liga.nd-RIP
toxin
variant
conjugate in
husk:ells
(Deno and
Mulligan,
Proc. Nati
Acad. Set.
USA, 8
R6349-6353,
1984). High
kvel
exprrnsion
also can be 



5achieved
ming
inducible
prornaters,
including,
hornet
limited to,
the
metabothione
in IIA
promoter and
heat shock
promoters.
For
long-term,
high-yield
production
of
recombinant
proteins,
stable
exprtis.sion
is
preferred.
Rather than
using
expression
vectors
which
contain
viral
origins of
replication,
host cells
can be
transformed
with cDNA
encoding the
RIP toxin
varieni on
ligand-RIP
10 toxin
variant
conjuxite
protein
controlled
by
appropriate
expression
control
tants (cg.,
promoter,
enhancer,
sequences,
transcripdon
terminators,
polyadenylat
iun sites,
etc.), anti
a selectable
marker. the
selectable
marker in
the
recomlsinant
pIasmid
confers
resistimee
to the
selection
and allows
cells to
stably
integrate
the plasmid
into their
chromosomes
and grow to
fermate;
which in
turn can be
cloned and
expanded
into cell
15lines.
'For
example,
following
the
introducttim
of foreign
DNA,
engineered
cells can he
allowed to
grow for 1-2
days in an
enriched
mob., and
ken arc
switched to
a selective
media. A
marcher rif
selection
systems can
be used,
including
but not
limited to
the Herpes
simplex
visas
thytnidine
kirmse
(Wigler
seed, Celt
11: 223-32,
1977),
bypoxanthine
- guanine
phosphonbosy
ltransferase
(Szybalska
sod
Szybalski
(1982)Proc.
20 Natl.
Aced Sot
USA, 48:
2026-30),
and adenine
phospho-ribo
sylrnmsferas
c (Lowy
sin!, (1980)
Cell
22:117-31)
genes can bo
employed in
Ilk hgprl or
aprt cells
respectively
. Also,
anfunetaboli
te
resistance
can be used
as the basis
of selection
for dhfc,
which
confers
resistance
to
methotrexate
(Wigler coat
(1980) hoc.
Nag. Acad.
See (ISAR):
3567-70;
09-lan:
eta!, (1981)
Proc. Nate
Acad. Set
USA, 8:
1527-31,
1981): WI,
which 25
confers
resist:sue
to
mycophenolic
acid
(Mulligan
and Berg
(1981) 25c.
Nate Acad.
Sot USA 78:
2072-6; neu,
which
confers
resistance
to the
aminoglyeosi
de 13-418
(Collie-we-
Ciarapin as
al. (1981)2
Moe Pitt.
150: 1-14);
arid hygro,
which
confers
resistance
to
hygromycin
(Santerre en
al. (1984)
Gene 30:
147-56)
genes.
Recently,
additional
selectable
genes have
been
described,
nrumely
arab, which
allows cells
to use
indole in
148 place of
tryptophan;
hisD, which
allows cells
to use
histinol in
place of
hintidine
(Hartman and
Mulligan
(1988)Proc.
Pent Acted
Ara (AS'A
85:
8047-51);
and 000
(ornithine
decarboxylas
e) which
con/hen
resistance
to the
omithine
derarbacylas
e inhibitor,
2-01illuitro
methyfi-DL-o
rnithine,
DEMO
(McCoalogue
and Coffin
(1983)1 5
Biol. awn.
258:
83844388). 



b.Purificati
on
Techniques
for the
isolation
and
pacification
of expressed
modelled RIP
toxins or
ligand-RIP
toxin
conjugates
from host
yells dep.&
on the
chosen host
cells and
expression
systems. Fur
secreted
molecules,
proteins are
generally
purified
from the
10culture
media alter
removing the
cells. For
innacellular
expression,
cells can be
lysed and
the proteins
purified
from the
extract.
When
transgenic
organisms
such as
timpani
plants and
animals are
used for
expression,
tissues or
organs can
he used OS
starting
material to
make a
Cursed cell
extract
Additionally
, trausgenic
animal
production
can include
the
production
of
polypeptides
in milk or
eggs, which
can be
colketed,
and if
15necessary
further the
proteins can
be extracted
wad further
ptuitied
usibg
sera-Ward
methods in
the art.
In some
instances,
prior to
purification
,
conditioned
media
containing
the secreted
fusion
polypeptide,
including
ligand-toxin
cnnjugates,
can he
obtained.
The
conditioned
media Carl
be tested in
neat foam.
1/1 other
examples,
else
conditioned
media can be
20clarified
and/or
commaratud.
Clarificatio
n can be by
centrifugati
on followed
by lihmtion.
Conceneratio
n (tan be by
any method
known to one
of skill in
the art,
wets as for
example,
using
tangmlial
Clow
mennbranes
or using
stirred cell
system
filters.
Various
molecular
weight (MW)
separation
cut Mrs can
be used for
the
concentratio
n process.
For example,
a 10,000 MW
separation
cutoff can
be used.
25Modified
RIP toxins
or
lig:aid-RIP
toxin
conjugates
produced
either by
prolesup,
otos or
oulearyotes
can be
effected
using
standard
protein
purification
Icelsaiquce
known in the
art
including
but not
limited to,
SDS-PAGE,
differential
precipitatio
n,
diagltration
,
ultrafatriti
un, column
clecerutim
using,
llat-bed
clawrofecasi
ngs gel
isotachophor
esis, size
fractionatio
n, ammonium
sulfate
precipitatio
n, high 14)
performance
liquid
chromatograp
hy, chelate
chromatograp
hy,
adsorption
chromatograp
hy, ionic
exchange
chromatograp
hy (egg
canonic,
anionic),
hydrophobic
interaction
chromatograp
hy, and
molecular
exclosion
chromatograp
hy. Affinity
purification
techniques
also can be
teed In
improve the
efficiency
and purity
nf the 5
preparations
. For
example, use
of
monoclonal
or
polyelanal
antibodies,
receptors
and other
molecules
that bind
modified RIP
toxins or
ligand-RIP
toxin
conjugates
can be used
in affinity
purification
. Expression
constructs
also can be
engineered
to add an
affinity tag
such as a
myc epitope,
GSA fasten
at Hiss and
affinity
purified
with myc
antibody,
glutathione
resin, and
Nffitasin,
raspectively
, to a
protein.
Purity can
he assessed
by any 10
method known
in the art
including
gel
cleetrophore
sis and
staining and
sgenthotomet
ric
techniques.
Following
transformati
on, large
amounts of
the protein
can he
isolated and



purified in
accordance
with
conventional
methods. For
exampk, a
tysate can
he prepared
from the
expression
host and the
desired
protein (e.g
, a
ligand-RIP
toxin
variant)
purified
coning HPLC,
exclusion
chromatograp
hy, gel
electrophore
sis,
afffility
dummatograph
y, or other
purification
techniques.
The pacified
protein will
generally he
about 80% to
about 90%
pure, and
min be up to
and
including
100s/a pure.
Pure is
intended to
mean free of
other
proteins, as
well as
cellular
debris. in
some
exanaples, a
selected
purification
method can
affect the
protein
structre 20
and thus
additional
preparation
steps are
needed
following
purification
to generate
the &snort
recombinant
protein. For
example,
some
expressed
proteins
require
refolding
following
purification
teeliniffile
s that
employ
strong
denanration
conditions.
Methods for
refolding
proteins arc
known in the
art end can
include, for
example,
dialysis, in
the presence
of low
levels of
reducing
agent (sec
ag , Example
4).
253.Producti
on of
chemical
conjugated
'co effect
chemical
conjugation
herein, We
targeting
agent is
finked via
one Or MOM
selected
linkers or
directly to
the targeted
agent
Chemical
conjugation
can be cml
if the
targeted
agent and
the
targeting
agent are
expressed as
separate
polypeptides
and masa be
used tithe
targeted
agent is
ether than a
pecidde OE
protein,
such a waded
aeid or  150
a
non-peptide
dins. Any
means known
to those of
skill in the
art for
chemically
conjugating
selected
moieties can
be used.
Several
methods arc
described
elsewhere
&actin and
include, but
are not
/Mated to,
et OSSruil
alp agues
swat home-
and
heterobifunc
tional
linking
compounds.
5The tackle
acid
molecules
encoding the
RIP toxin
variants or
targeting
agents also
ate he
modified to
facilitate
post-transla
tional
chemical
ermatgation
of the
targeted
agent, such
as a
modified RIP
toxin
variant
provided
herein, to
the
targeting
agent. For
example the
nucleic acid
molecules
that encode
the RIP
toxin
variant or
targeting
antis( can
be fused to
nucleic acid
molecules
that encode
linker
pct./peptide
s that can
link the
II)PIP toxin
to the
targeting
agent
following
expression
and,
optionally,
purification
of the RIP
toxin and
fite
targeting
agent. In
another
example, the
nucleic acid
molecules
that encode
RIP toxin
variants or
targeting
'gents can
he modified
to mutate
particular
coders to
gamete amino
aolds in the
potypeptides
which cm be
used as
sites for
chemical
modification
and
attachment
of
pulypeptides
, such as
linkers, for
conjugation.
More
15specifical
ly, by
removing
andfor
introducing
an amino
acid residue
containing
an
attachment
group for
the linker
moiety it is
possible to
specifically
adapt the
polypeptide
so as to
sake the
molecule
metre
susceptible
to
conjugation
to linker
moiety of
choice (sec
e.g., U.S.
Patent
Ihrblication
No.
20060252690)
H.Mfelbuds
to Increase
Production
of RIP
Polypcptides
, or
Conjugates
Thereof
20Provided
herein is a
method for
increasing
the
production
of a
rccombinantl
y 



expressed
RIP toxin or
/igand-RIP
toxin
tronjugate
or variants
Ihereotby
reducing the
toxic
activity of
the RIP
toxin in
order to
allow the
host to
produce
increased
quantities
of the toxic
polypeptide,
In filch
metbnits, a
RIP toxin,
or conjugate
thereof,
such as any
provided
heroin, can
he produced
as
described,
for example,
in Section G
above, and
in 25 the
presence of
one or mole
RIP
inhibitor.
Any RIP
toxin
inhibitor
known to one
of skill in
the art, or
submit:peak
identified
hereto,
which can
inactivate a
RIP toxin
can be met
in the
methods
provided
herein. As
described
elsewhere
herein,
exemplary
RIP toxin
inhibitors
include, for
example,
RIP-specific
eligenueleet
ide
inhibitors,
such as R_NA
aplamers,
RIP-specific
antibodies,
andfor
adenine
isomers
including,
for example,
151 adenine,
4-aminomgazo
lo[3,4-d]pyd
inidine
(4-APP), and
other
similar
isomers. For
the methods
provided
herein,
typically,
such RP?
toxin
inhihitors
are any that
inhibit
taxis
activity by
targeting
the =waned
N-glycosi
dose
activity cif
RIP toxins.
For prposes
herein, any
RIP
inhibitor,
such as
adenine or
any analog
thereof can
be used in
the 5
methods
herein so
long as the
inhibitor
exhibits an
inhibitory
activity
against the
RIP toxin,
or conjugate
thereof.
Accordingly,
a RIP
inhibitor,
such as
4-APP, can
be used in
the methods
herein for
pnatein
production
of a RIP
toxin, a
ligand-RjP
toxin
conjugate,
or variants
thereoh
including,
bid not
limited to,
a modified
SAl,
saperin,
momardiit as
bryodin.
10The choice
of RIP
inhibitor
used in the
method of
improving
production
provided
herein are
dependent on
a number of
factors
including,
but not
limited to,
the choice
nf host cell
employed for
recombinant
protein
expression
and the
specific PIP
polypeptide
to be
expressed.
The
specificity
tif RIP
inhibitors
tiara given
FlF
PekeePtick
in 14110140,
or can be
determined
based on
routine
assays to
assess
toxicity of
a RIP
polypeptide.
A 15
dissuasion
of RR'
inhibitor
specificity
is described
elsewhere
herein. For
example,
based on
specificity
of known and
tested
adenine
analogs,
4-APP is a
candidate
for use in
the methods
herein for
expression
and improved
production
of Shiga
toxin,
including
the SA1
portion,
active
fragments
thereof, and
conjugates
thereof. In
particular,
4-APP can be
used in
methods of
improved
production
herein to
inmease the
yield of any
modified 20
SA1
polypeptide
provided
herein, or
any
tionjugatio
1fiatuf,
such as, for
example, any
LP1v1
conjugate
provided
herein.
The amount
of RIP
inhibitor
used in the
methods af
polypeptide
expression
can he
empirically
determined
bused on its
known
effects on
the toxic
activity of
a RR toxin,
a ligand-RIP
toxin
uoldugate,
or variant
thereof. It
is important
that the RIP
inhibitor
25used in
the methods
hue= is
itself not
toxic to the
specifir
hosl sell,
which
toxicity is
known or can
he
determined
by one of
skill the an
depending on
the host
cell chosen.
Hence,
typically in
the methods
of
expression
herein, a
RIP
inhibitor,
such as for
example
4-APP, is
added at
about or at
0.1 niM, 0.2
inM, 0.3
isahl, 0.4
nfivt U5
nahl, 0.6
mM, 0.7 mM,
0.11 nahl,
0.9 niM, 1.0
inst. 1.5
m114, 2.0
=AM. 3.0
mkt, 4.0
inM, 5.0 mM,
10 nilvt 15
WO
204181080218
(PUTIC520074
002378 132
211 uLM, 30
nthl, 40
mat, 50 nthl
or mote to
long as the
inhibitor is
itself not
toxic to the
host cell
chosen. It
is
understood
that the
concentratio
n of the
0419
inhibitor
chosen can
vary
depending on
the host
cell chosen,
the
conditions
used for
tecotabinant
expression,
the time of
duration of
incubation
with the
inhibitor,
the
particular
RIP
5inhibitor
chosen,
and/or the
particular
RIP toxin or
ligand-toxin
conjugate
that is
being
produced. 



In one
example, the
concentratio
n of RIP
inhibitor
can be
empirically
determined
by
performing n
dose-respons
e experiment
and assaying
Mr the
amount or
protein
expressed at
each
concentratio
n of
inhibitor.
For example,
Example 4
herein
describes 10
stab an
exemplay
experiment
for the
detemiinatio
n of an
optimal
concentratio
n of 1- APP
to be used
in the
production
of various
T,PMs by
assessing
expression
profiles of
the various
LPMs by
Cournassie
Blue
Staining
follovving
Owns
expression
in the
presence of
increased
ecmcentratio
ns of 4-APP.
As
exemplified
its Example
4, the
results show
some
dial/fences
in the level
of
polypeptide
expressedbet
ween
different
LPM
eonjuhates
in the 15
presence of
inweasing
conceutratio
ns of 4-APP.
To determine
the
concentratio
n of RIP
inhibitor to
use in the
method of
production,
one could
perform a
similar
experiment
using any
RIP
polypeptide,
or conjugate
thereof, and
any RIP
inhibitor
such as, for
example,
4-APP, to
determine
the
concentratio
n of the RIP
inhibitor
that
provides
maximal
protein
expression.
For example,
LPItild is
expressed at
maximal
levels at or
20 about 10
mail or mole
of 4-APP,
while LPM7
it expressed
at maximal
levels in
the presence
oral or
about 2.0
trthe or
more of
4-APP.
Generally,
LPM
conjugates,
such as
those
contenting a
chemokine
ligand
linked
directly or
indirectly
tO a valiant
4 modified
SAI moldy,
are produced
in the
methods
herein in
the presence
of at rir
about 2.0
mM, 3.0
inkt, 4.0
mM, 5.0 mM,
10.0 mthl or
20 tothl of
4-APP.
25'the RIP
inhibitor
can be
addedbefore,
during, or
alter
transtbrmati
on of the
host coils
with the
nucleic acid
that encodes
the RIP
toxin, a
Egan& Eosin
colithgatc,
or variant
thereof In
the ease
where on
inducing
agent is
used to
induce
protein
expression,
the RIP
inhibitor
can be added
before,
during,
and/or after
introduction
of the
inducing
egad to the
host colts.
For example,
a RIP
inhibitor
can be added
at a single
153
concentratio
n before an
inducing
agent is
added. In
another
example, a
RIP
inhibitor
can be added
at a single
concentratio
n before an
indocing
agent it
added, and
the medium
can be
supplemented
ninth
additional
RIP
inhibitor
during or
alter the
incubation
with the
inducing
agent. In
some cages,
the
concentratio
ns of RIP
inhibitor
added to the
5expression
system min
may at
different
stages
according to
the specific
expression
system amid_
For example,
as
exempliged
in Example
4, the RIP
inhibitor
4-APP was
added it E.
coli cells
transformed
with nucleic
acid
encoding an
LPM at a
concentratio
n 01 2.0 MEI
during the
initial
overnight
and growth
of the
ligind-toxin
conjugate,
however,
additions/
4-APP was
added during
the
incubation
with the
inducing
agent at up
to 10- 10
fold higher
emmentration
. As
exemplified
in Example
4, the
concentratio
ns of RIP
inhibitor
used, and
the timing
of
administrati
on of the
RIP
inhibitor,
cache
optimized
depending on
the specific
expression
system used.
One at more
than one PIP
incan be
used in the
methods
herein for
improving
production
of a RIP
toxin, or
conjugate
thereof. In
addition,
other
methods of 



15improving
recombinant
protein
expression
and
production,
such as any
described
above, also
can be used
in the
methods
herein. For
example, may
method Imown
in the an
that have
been needle
brarease the
expression
and
production
nf a RIP
polypeptide,
or conjugate
thereof, can
be perfumed
in he
presence or
absence of a
xn,
inhibitor,
such as
4-A113
20Additional
Methods to
Increase
Protein
Production
In addition
to
increasing
production
of a RIP
polypeptide
or
licand-toxin
conjugate by
using a RIP
inhibitor,
such as
4-APP,
during
expression
and
production
of dm
protein,
other
methods also
can be used.
Methods to
immeso
expression
and
production
of
polypeptides
, such as
any RIP
polypeptide
or conjugate
thereof
provideg 25
herein,
include any
methcsiknovv
n in art.
Use of such
methods
depends on
the
expression
system
employed to
generate the
poEpeptides
(e.g.,
bacterial,
yast,
mammalian,
insect,
/abaci etc)
and can
involve
modification
of factors
such as
choice of
expression
vectors (e.g
for
regulated or
constitutive
expression),
growth
conditions
of the host
cells, or
protein
induction
parameters.
The methods
of
purification
as mentioned
154 above
for
isolation of
the
expressed
pnlypeptides
from host
cells (e.g.,
methods of
host cell
lysis and
protein
separation)
also anal be
optimised by
sail anoint
known in the
art to
improve the
amount of
protein
generated.
Exemplary of
additional
methods to
improve
production
are
discussed
below.
5Growth
conditirms
of the host
cells can be
altered, for
example, by
a variety of
methods
including,
but not
limited to,
changes in
MT
temperature,
atmospheric
content (gg
oxygen or
carbon
dioxide
concentratio
n), media
mestent,
including
osmofirity,
nutrient
concentratio
ns (e.g.
glucuse and
other
sugars,
minerals,
and
phosphates
or other
ions), or
prusence of
other
molecules
that affect
host growth
(e.g..
antibiotics,
antbiral or
10
antimicrobia
l compomuLs,
protein
inhibitors
etc.).
Modification
s to the
growth
conditions
also can be
made to
decrease the
production
of inhibitor
molecules,
such as
sulfates,
that can
affect
protein
expression
(see a)?.,
Patent Ko.
6,6g6,1180).
Induction
parameters
can be
allured, for
rumple, by
Mums in the
concentratio
n of
inducing
agent (e.g.
CFTC or
other
inducer
molecule,
temperature,
oxygen
content
etc),
15length of
induction
time,
temperature
of
induction,
concentratio
n of host
cells at
time of
induction,
and
influence of
host
background
on levels of
expression.
Choice of
host cells
also Can
affect
levels of
protein
production.
For example,
bacterial.
attains ate
available
thM differ
in genetic
hackgrowids
which can
affect
protein
production.
Such
differences
include, but
are tot
limited to,
mutations in
proteases
(e.g. 20
lost and
omp2),
recornbinase
s (e.g.,
read), or
endotmelease
s enggi),
mutations
that improve
disulfide
bond
formation
and protein
folding
(e.g..
trainer),
presence of
DE3 lysogens
fur T7
promoter-dri
ven
expression
loss)? or
Lyra), and
mutations
that affect
the control
u f protein
induction
(e.g.
laegYor
(eed)ar Ripe
motion of
the host
cell, lions
cells also
can contain
copies of
care [RNA
genes to
improve
recognition
of 25 rare
codons in
the nucleic
acid sequmee
encoding the
polypeptide.
Another
method to
alter levels
of
expression
oft
polypeptide
provided
herein is to
modify the
nucleic acid
that encodes
the
polypeptide
or to alter
the
expression
vector that
contains the
mieleic acid
molecule
that encodes
the
polypeptide.
As described
elsewhere
herein and
known in the
art, many
vectors are
available
for the
expression
of 
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poljpeptides
provided
herein,
including
the PIP
toxin
variants and
ligand-RIP
toxin
variants
provided
herein.
Methods for
improving
the
production
of the
polypeptides
provided
herein
include
selection of
a vector
with
properties,
such as, but
not limited
to, a strong
promoter for
high level
of
expanssion,
a
regulatable
promoter to
control to
timing 5 of
expression,
a
constitutive
promoter for
continuous
expression,
ar a stable
promoter for
long term
expression.
Use of a
vector that
allows for
high levels
of protebi
repression
and tight
regulation
is preferred
for
expression
of gag.
proteins,
such as the
RIP Main
variants and
the ligand
RCP toxin
variants
provided
herein.
Examples of
such vectors
are known in
the art and
include, for
example, pET
vectors, as
described
elsewhere
herein 10
and in the
Examples,
vectors with
anaerobicall
y remulated
promoters
(e.g.
nirB)and1,-
rhanmose
inducible
vectors,
which are
repressed hy
D-glucose
(p1-41
vectors ate
commercially
available
fromNovagen;
Debinsla
al., (1991)
Mot GAIL
Biol.
11:3:1751-17
53; Debinski
sail Pastan
(1992)
Cancer Res.
52: 5379
5385;
Debinski
etal.
(1992),i
Gibe Invest.
90:405-411;
Om et al.
(1991)Nucl.
Acids Res.
19(11)
2889-2892;
15Giacal one
et al.
(2006)Biotac
hnignes
40(3):
355-363).
the nucleic
acid
encoding the
palmteptide
also mn be
modified to
contain
mutations in
codons that
encode the
amino acids
of the
polypeptidc
such that
codom taxi
arc ram in
the host in
width the
polypeptidc
is to Ix;
expressed
arc mutated
to cottons
that are
more common
in the host,
without
altering the
uneoileil
UlTliDU
acid. Use of
a higher 20
usage coders
for a
particular
host can
improve the
production
of the
polypeptide
by improving
the rate of
translation
of the
polypeptide.
Codon usage
frequencies
for
particular
hosts, such
as bacterial
hosts, are
known M. the
art and can
be used to
generate
optimized
auckic acids
that cnitsla
the
polypeptides
provided
herein. I.In
vitro and In
vivo Assays
to Measure
activity of
Toxins
Conjugates
25Generally,
the
ligand-taxin
conjugates
provided
herein
exhibit
toxic
activity
against one
or mare how
cells andior
exhibit one
or more
other
activities
such as via
virtue of
their
ability to
target and
bind to a
cell surface
receptor. As
=hale
conjugates
am candidate
therapeutics
. If needed,
conjugates
can be
screened
using in
vitro anal
in vivo
assays to
monitor or
identify an
activity of
a toxin
conjugate
and to
select
conjugates
156 that
exhibit such
activity. In
vitro assays
for testing
any
conjugate
prodded
herein
include OPT
assay to
determine if
the
conjugate
displays
aelivity
towards
particular
bast dill
targeted
populations.
Such
activities
include, but
are not
limited to,
toxicity
assays,
including
cell-based
toxicity
assays,
recupbir
binding
assays, cell
internalizat
ion assay,
5and
ehemetaxis
assays.
Further, a
variety of
in vivo
atmodals is
known ur can
designed to
assess the
effects of a
particular
toxin in a
specific
disease
model. 1.kr
vifro
activity
assays 



a.Cell-Based
Toxicity
Assays
Conjugates
provided
herein can
be tested
far their
toxic
activity to
host cells,
such 10 as
due to their
N-glycosida.
se activity.
Assays to
Lost toxic
activity are
described in
detail in
Section D
above and
include, but
are not
limited to,
assays to
assess
protein
synthesis,
depurinatim)
of
ribosomns,
and cell
growth or
viability of
the host
cell. Ear
example, the
host cell
chosen the
toxic
activity
assessment
can be one
known to
express the
targeted
receptor.
Stitt mils
can include
those
obtained
directly
from a
subject,
i.e. front
the 15
blood, serum
or othor
tissue
source, or
any end line
known to
express tech
surface
scepter.
Such cells
include
activated
exits. cells
can be
activated in
vitro by any
number of
stimuli
and/or can
he obtained
directly
from a
subject
having a
disease or
disorder, in
particular
any
inflmnmatnry
disease or
disorder
characterize
d by
activated
leukuuytes
or other
cell type.
Examples of
cell types
that can he
tasted in
toxic
activity
20assays
include, but
are not
Tinned to,
any immune
cell
including,
but not
limited to,
monocytes,
macrophages
(including
alveolar
macrophages,
microglia,
kupffer
cells),
denthitic
cells
(including
immature or
mature
dendritic
(mils or
langarlaansT
cells
(includiug
C04 positive
such as, hut
not limited
to. Thl
and/or Th2
cells, or
CDS
positive), B
cells,
cosinopliiis
, basophils,
mast cells,
natural
killer (NIC)
cells,
neutrephils,
25and
endothelial
culls, or
activated
forms
thereof.
Other cells
that can be
tested for
toxicity to
a ligand
toxin
conjugate
includes her
example,
maces colts
or cancer
cal lines
such as
17251,11T-29
, or TI1P-1
cells. As
described
above, coll
survival (or
cell death)
of cells can
be
determined,
for example,
by the
ability tti
release ATP
into the
culture  157
medium, by
the ability
of cells te
reduce the
vital dye
MTT. andfor
via the
ability to
exclude the
dye ens=
blue.
b.Receptor
Binding
Assays sad
lateraalizat
ion
Ligand-toxin
conjugates,
such as any
chanakine
toxin
conjugate,
for example,
5 any LPM
provided
herein
containing a
modified SA1
moiety, are
designed to
target a
cell surface
receptor on
one or more
targeted
host cells
Toxin
conjugate
binding to
such cell
surface
receptors
can be
assessed
directly by
assessing
binding of a
toxin
conjugate to
cells. In
some
examples,
binding atm=
conjugates
to
monocylcs,
inacrophaste
(including
absfoha
=emphases,
toitroglia),
T sells
(including
al and Th2
tells). I)
If/ cells,
eosinophils,
basophiles,
dendritic
tells,
kupffer
cells, mast
cells,
natural
killer
(bias)
cells,
neutrophils,
and
endothelial
cells can be
determined.
If cluvireft
the cells
cap be
activated
first with
any known
activating
agent in
order to
induce the
expression
of a
receptor,
such as
often occurs
ander
milarnmatury
and =Maga=
conditions
observed in
=rims
diseases and
disorders,
print to
caroming the
binding
experiments.
The cells
15natal can
ho till
lines or
primary
cells
derived from
any suitable
donor
isolated
directly
front the
donator
cultured
long term
under
conditions
to induce
the
appropriate
cellular
phenotype.
In some
examples,
competitive
assays ems
he employed
with the
cognate
'Lou-conjuga
ted limed to
assess the
activity of
the toxin
conjugate
compared to
the listual
For example,
ir the toxin
conjugate
LFM1d is
tested
(containing
Use
uhemokine 20
MCP-1
conjugated
to a
modified
SA1), MCP-I
alone can be
used in
competition
assays.
In one
example, the
ability of
toxin
conjugates
to bind to a
host all
knovm to
express a
specific
cell surface
receptor can
be assessed
by labeling
the
conjugate
with any
knom
detectable
agent, =eh
as but not
limited to,
n fluotacent
moiety, a
redwaaivity
moiety, or
stag
polypeptidc
(i.e. Flag,
His tag,
inyc tag).
Fur example,
toxin
conjugates 



25 can be
labeled with
a
fluorescent
moiety such
as
fluorescein
isothiocynat
e (RTC).
Increasing
concentratio
ns of the
RTC-labeled
toxin
conjugate
can be added
to any
desired cell
type and
incubated at
4' C for a
designated
time, for
example, 30
inmates or
hour. Upon
washing of
the cells to
remove any
=hound train
conjugate,
cell hound
fluorescence
can be
measured by
flow
cytometry.
In some
cases, the
binding
affinity of
158 the
toxi's
conjugate
can be
determined
by comparing
the binding
affinity of
a Essen to
the ligand
toxin
conjugate by
dividing the
concentratio
n of the
toxin
conjugate by
the
concentratio
n of the
ligaud that
give equal
mean
fluorescent
values in
the flow
cytumetry
measurements
(see cay.,
Thompson et
al. (200!)
Protein
kingineeting
, 14:
1035-1041).
5
Additionally
, if
desired, the
ability
oldie toxin
conjugate to
be
internalized
by cells can
be assessed
by comparing
the
fluorescence
an 4 C
versus 37'
C. The
incubation
time can be
adjustmi to
tannic that
the toxin
conjugates
are not Maio
to the cells
during the
37C
incubadon.
Other
methods of
assessing
binding and
internalizat
ion su-e
known to
these of
skill in the
an and
include, but
are nrt
limited
tootle of
radioactivit
y,
cell-tosed
10and other
such assays.
c.Chemotaxis
Assays
Tor:1m
conjugates;
in
particular
any one or
more of
chemokine
tOXin
conjugates
such as any
LPAI
conjugate
provided
heroin
containing a
modified SAI
moiety, can
be tested
for their
ability to
modulate the
chemotaxis
of cells
using
conventional
chemotaxis
15assays.
Such a
determinatio
n correlates
with the
ability of
the
chemokine to
bind a
cognate
chanokine
receptor. In
such assays,
the
migration of
leukocytes,
including
activated
leukocytes,
can be
induced by
chemokins0
and measured
hy counting
cells that
'ingrate
through a
Biter using
a routine
Boyden
Chamber net
up Doe e.g.,
McDonald ei
al.
(2001)1:Drug
s, 4:
4274424 :nor
example, any
desired cell
including
but not
limited to
20
rnonocytes,
macrophages
(including
alveolar
macrophages,
inicmglia),
T cells
(including
anti Th2
cells), B
cells,
eusinopbils,
bast:alines,
dindrific
cats,
kupffer
cells, roast
cells,
natural
kilter (1iK)
cells,
nentrophils,
and
enduthelial
cells can he
plated into
the top well
of a
modified
Boyden
chamber.
Such cells
can be cell
linos or can
be primary
cells from
any sortable
donor
isolated
directly
from the
donor or
cultured
long tom
odor 25
conditions
induce the
appropriate
cellular
phenotype.
The lower
chambers of
the Boyden
chamber
typically
contain
culture
medbun
containing
the Egand
chemokine.
in some
cases,
certain
cells are
constitutive
ly active
and can
migrate
without any
specific
exogenous
stimulus.
Such cells
include, fur
example.,
THP-1 cello.
Hence, if
THP-1 cells
are used in
chernotaxis
assays, no
exogenous
enemas-the
is required,
and the
effects  159
of the
chemolcine
conjugate
can bo
compared to
active cells
present in
dm bottom
chaarber via
migration
and inactive
cells
remaining in
the top
chamber
(McDonald el
al. (2001)
locum, 4:
427-442) One
or both of
the top and
bottom wells
orate Boyden
chamber can
be treated
with various
concentratio
ns of the
Motuoicine
toxin
conjugate. 5
Following
incubation
over time
from 30
minutes, I
hour, 2
hours, 5
hours, 10
hours, 15
hours, 24
holm, or
inure, the
number
elcells in
each well of
the chamber
(orpresont
on the
filter) can
he
determined.
The effects
&dr
chemokine
toxin
conjugate on
the cells in
each of the
romeetive
chambers can
be
determined
and compand
to control
wells not
containing
the toxin
conjugate.
The absence
of cells in
one or both
of the
chambers
10andfor the
absence of
migrating
antive cells
in the
hotbarn
chamber
indicates
that the
chemokine
toxin
conjugate is
active
against the
target cell
population. 



2.In vivo
Animal
Models for
Testing of
(:onjagates
The
conjugates
provided
herein, such
as any
polypeptide
conjugated
to a
modifiol SA1
or aotive
portion
thereof
including,
for example,
any falind
conjugate
provided
herein 15
containing a
modified SAI
moiety, can
be used to
treat &execs
in which
chemokines
and/or
receptors
therefor are
involved or
implicated.
Particular
eonjugates
for
particular
diserwee
Flit
described
herein. (Me
()Cahill it
the art can,
if needed,
Mt
conjugates
ia well
known models
to confirm
or identify
conjugates
throat for
particular
indimtions.
Animal
models of
disease see
well known.
Such models
include any
animal model
of
20inflammato
ry diseases,
panimilarly
diseases
involving
activated
leukocytes
or cells
that express
cheinokine
recepton in
certain
disease
states, are
contemplated
herein to be
treated with
a
ligand-torci
n conjugate.
decaying the
activity of
the toxin
conjugates
in such
animal
models can
confirm
activity
nadror to
identify
those toxin
conjugates
suitaLln for
treatmmt of
a particular
disease or
condition
enatetnnlate
d herein.
25Tigard-tox
in
conjugates
provided
herein,
including
any I PM
conjugate
containing a
modified SA1
moiety, also
can be
tested in
models of
diseases for
which other
conjugates
have beep
used, such
as for
example, the
music
comp-all
model to
identify
anti-tumor
activity
(sae, e.g.,
Heitz et al.
(1992)
Cancer
Research
52:227-230;
Houghton
eta). (1982)
Cancer Rea
41535-539;
Bogden et
al. (1981)
Cancer  WO
2008,10MnS'I
MWEAMO7I0022
as 160
(Philadelphi
a) 48:10-20;
Hoogenhout
or al.
(1983) Mt
Radiat.
i7nrot, Biel
Plays.
9:871-879;
&twiny et
al. (1993)
Cancer Red.
53:5740-5744
).
Animal
models for
selecting
dandidertes
the
treatment of
mammals are
well known
and there
are numerous
recognized
models, be
addition,
the roles of
activated
immune. 5
coils in
these
disease
states have
been
demonstrated
. Exemplary
models for
such
diseases and
conditions
include, but
are not
limited to,
those in the
following
discussion.
a.Spinal
Cord Injury
(SC) Models
for testing
and
demonstratin
g activity
of the
conjugates
herein for
treatment of
SCI are
known to
these of
skill in the
art.
Exemplary
references
that provide
If and use
animal
models of
SCI which
can be -used
to teat
ligand-toxin
conjugates,
such no LEM
conjugates
containing a
modified SA1
moiety,
include, but
are not
limited to,
the
following
references
set faith
herein.
Bennett
oral.
(1999),
Spasticity
in rats with
sacral
spinal cried
injury,
Nenrciraum a
16:69-84,
provides a
rat model of
muscular
spasfieity
that is
minimally 15
disruptive,
not
interfering
with
bladder,
bowel, or
hindlimb
locomotor
function.
Spinal
transections
were made at
the 52
sacral level
and, thus,
only
affected the
tail
musculature.
After spinal
transection,
the muscles
of the tail
were
inactive for
2 weeks.
Following
this initial
period,
hyperlonia,
hyperref
exia, and
cloints
develuped in
the tail,
and grew mom
pronounced
with time.
Mime changes
were
assessed in
the alert
rat, steer
the tail is 



20 readily
accessible
and easy to
manipulate.
Muscle
stretch nr
cutaneous
stimulation
of the tail
produced
muscle
spasms and
marked
increases in
muse/0 tone,
as measured
with three
and
alecterunyug
raphic
recordings.
When the
tail was
unconstraine
d,
spontaneous
or reflex
induced
flexor and
extensor
spasms
coiled the
tail.
Movement
dosing the
spasms often
triggered
clones in
the end or
the tail.
The all hair
and skin
were
extremely 25
hypemsflexiv
e to light
touch,
withdrawing
quickly at
contact, and
at times
dorms could
be entrained
by repealed
contact site
tail on a
surface.
Segmental
tail muscle
reflexes,
e.g.,
Hoffman
reflexes
(IL-reflexes
), were
measures]
bother and
after
spinalinadon
, and
increased
significantl
y 2 weeks
ellen
transaction.
These
results
indicate
that sacs-al
spinal rats
develop
symptoms of
spasticity
in tail
muscles with
sindlat
cbmactedstic
s to those
161 seen in
limb muscles
of humans
with spinal
cord injury,
and thus
provide a
convenient
preparation
for studying
this
condition.
Tacks et al.
(1998),
Spinal cord
injury in
the rat,
Prog
Neurobiol
56341-58,
provides a
review of
thc
pathologic
mechanisms
of
inuma-induce
d spinal
cord injury
in 5 rats to
further
development
of aew
therapeutic
strategies.
Spinal cord
injury
induced by
trauma is a
consequence
of an
initial
physical
Mach and a
subsequent
progressive
injury
process that
involves
various
pathochemkal
events
leading to
ti5Ste
&ululation;
the latter
process
should
thaefore be
a target of
phamiacologi
cal
treatment.
Recently,
activated
neutrophils
have been
shown lobe
implicated
in the
latter
process
nethe spinal
cord
10injury in
rats.
Activated
neuirophils
damage the
casdoltactia
l cella by
releasing
inflammatory
mediatars
such as
neutrophil
elastec and
oxygen free
radicals.
Adhesion of
activated
neurrophils
to the
endothelial
cell also
could play a
rule in
suidothelial
cell injury.
This
endothelial
cell injury
could in
turn induce
microvircula
tory
disturbances
leading to
spinal cord
isehemia
Some
therapeutic
agents that
inhibit
neterephil
15activation
alleviate
the motor
disturbances
obsenred in
the rat
model of
spinal cord
injury.
Methylpredni
solone
(NIPS) and
GM1
ganglioside,
which are
the only two
pharmacologi
cal agents
currently
clinically
available
for
treatment of
acute spinal
cord injury,
do not
inhibit
ncutrophil
activation
in this rat
model. Taken
togethe,
these
observations
raise a
possibility
that other
pharmacologi
cal agents
that inhibit
neutrophil
20
activation
used in
conjunction
with MPS or
GM{
gonglioside
can have a
spurge-tic
effect
in-the
treatment of
traumatic
spied cord
Grip), in
humans.
(Nilson
teal.
(1998),
Acute
inflammatory
response in
spinal cord
following
impact
injury, Rep
Neural
151,77-88,
examines the
rostrabeauda
l
distribution
of
neutrophiis
and
mactophagese
nicrogtia at
4, 6, 24,
and 4811
after
contusion
injury to
the 25TIC
spinal cord
oft-at (10 g
weight, 50
mm drop).
Nentrophils
were located
predominantl
y in
necrotic
regions,
with a nano
course that
peaked at
7,41i as
measured
with assays
of
myeloperoxid
ase activity
(MOO). The
sharpest
peak of WO
activity was
localized
haven] 4
inns rostra/
and caudal
to the
injury.
Mpapphages/m
icroglia
were
visualized
with
antibodies
against 001
and OX-42.
Numerous
culls with a
phagocyte,
162
nimphology
were present
by 24 h,
with a
higher
number by 46
IL These
culls were
predominantl
y located
within the
gray matter
and dorsal
funicules
white
matter. The
number uf
cells
gradually
declined
through 6
nim roan-al
and caudal
to the
lesion.
OX-42 



staining
afln
revealed
reactive
tnimoglia
with blast
processes,
particularly
at Eves
5distant to
the lesion.
lite number
of
mactopliagea
nnicroglia
was
significantl
y cerrelanni
with the
amount of
tissue
damage at
each level.
Expression
of
pro-inflamma
tory
uytuldne and
chernokine
mlik03 upon
experimental
spinal cord
injury in
mouse: an in
situ
hybridizatio
n duty,
Bartlioldi
et al.
(1997) Ear
Neurosci
9:1422-38,
describes a
shidy tithe
expression
pattern of
pro- le
inflammatory
and
chemoathacta
nt Baines in
an
experimental
spinal curd
injury model
in mouse. In
alto
hybridizatio
n shows that
transcripts
for the pro-
inflammatory
cytokines
TNF alpha
and IL-I as
well as the
chemokines
MIP-Ip and
MIP-143 are
upregulated
within the
first hour
following
injury. In
this early
phase, the
antes:919n
of the pro.
inflammatory
cytokines is
restricted
to cells in
the
surroundings
of the
lesion area
15probably
resident CBS
cello- While
TOW olplin
is expressed
in a very
narrow time
window, IL-
I can he
detected in
a second
phase hi a
subset of
pulymurphunu
ulear
granulocytes
which
immigrate
into the
spinal cord
around 6 h.
Message for
the
ehanokines
MIP-ja and
:51 is
expressed in
a
generalized
way in the
grey matter
of the
entire
spinal cord
around 24 h
and gets
again
restricted
to the
cellular
infiltrate
at the 20
lesion site
at 4 days
following
injury. The
data
indicate
that
resident ChM
cells, most
probably
microglial
cells, and
not
peripheral
inflammaWry
cells, are
the main
source for
cytokinc and
chemokinc
trANAs. The
defined
eytolcine
pattern
observed
indicates
that the
inflammatory
events upon
hauling the
CBS are
tightly
controlled.
The very
early
expression
of
pro-inflamma
tory
cyfolcine
and
chemokine
messages
Carl
represent an
25itnportant
element of
the
recruitment
of
inflammatory
cells.
Morphometric
analysis of
blood
vessels in
chronic
experimental
spinal cord
injury:
hypervassula
rity and
recovery of
function,
Blight cant
(1991),
JPIeurol Sri
106:158-74,
provides a
model of
spinal cord
trauma in
gniinna
pigs, based
on
compression
to a set
thickness,
which was
described
pinch:ugly.
Compression
injuries
tithe lows/
163 thoracic
cord were
produced in
11
anesthetized
, adult
guinea pigs,
and the
outcome
monitored,
using
successive
behavioral
tests and
morphonietry
of the
lesion at
2-3 months.
This report
describes
Lanese in
the
vascularity
of the
spinal cord,
based on
light
microscopic
analysis oft
Linkmen
plastic
trantivune
sections
through the
center of
5the lesion.
Mean blond
vessel
density in
these
lesions was
approximatel
y twice that
found in
equivalent
mgions of
nennal,
uninjured
spinal
cords, and
hypervaseula
rity of the
white matter
extended at
Ima four
spinal cord
segments
cranially
and camtally
from the
lesion
eentir.
Capillary
diameter
distribution
was
significantl
y shifted to
larger
valnes and
large
perivascular
spaces
surrounded
most
capillaries
and pre- and
post-capilla
ry
10vessels.
Extent of
hypervascula
rity was not
correlated
with the
overall
severity of
the inthry,
but there
was n
significant
positive
correlation
between the
density of
blued
vessels in
the outer
400 microns
of the
'suite
matter and
secondary
loss of
neurological
function
below the
lesion,
nocnbclwccn
one day and
eight weeks
after
injury.
These data 



indicate
that
hypervascula
fizatian of
the lesion
is related
to secondary
pathological
lit
mechanisms
in spinal
cord injury,
possibly
inflammatory
responses,
that arc
relatively
independent
cif the
primary
mechanical
injury but
more closely
connected
with loss
alai
recovery of
function_
Inemased
levels of
the
excitotoxin
quinolinic
add in
spinal curd
following
contusion
injury,
Blight el
al. (1993),
Brain Res
632:314-6,
shows that
products of
20
inflanimator
y phagocytes
are
pote.utial
contributors
to secondary
pathology
following
spinal cord
trauma, and
presenh a
study
quantifying
the levels
of the
neurotrixin
and product
of activated
macrophages,
Tannin:lie
acid (QUIN),
in the lower
thoracic
spiral cord
ur adult
goinea pigs
5 days Mier
brief
compression
injury. At
the Menge
site (T13),
elevations
in tissue
QIJIN levels
(> 10-fold)
acccmipanied
proportional
increases as
the
25ahivity of
indoloamine-
2,3
diuxygenase
(> 2-fola)
and the
concentratio
ns of Iv
kynnrenine
(> 2.5-
fold). In
contrast,
110
significant
changes
chuffed in
two
uninjured
regions
examined
compared to
controls,
namely
cervical
spinal cord
(02) and the
somatosenser
y cortex.
164
Forbes er
at. (1994),
inhibition
of
neutrophil
adhesion
does not
prevent
ruche-lais
spinal cord
hdury, Awn
Thome Surg
5S:1064-8,
relies on
animal
models to
show that
paraplegia
can occur
after
transient
aoiLio cal
uSiOa as a
consequence
of prisms)'
ischemia to
the spinal
cord or
injury
during the
reperfusion
period. In
animal
models of 5
ischemiadepe
rfusinn
there is
evidence
that
reperfusion
injury, can
be modulated
partially by
nr-utrophils
. The
efficacy of
the
nentraphil
adherence
blocking
marine
monoclonal
antibody
(MAO 60.3)
was assessed
in spinal
cord
ftehemia/rep
erftwion in
rabbits.
Spinal cord
isrmernia
was
accomplished
by balloon
catheter
occlusion of
the
infrareaul
aorta.
Neurologic
assessment
was graded
as normal,
partial
neurologic
deficit, or
complete it)
paralysis.
Illectrophys
iologic
monitoring
with
somatosensor
y evoked
potentials
was used to
dctermine
the optimal
Length of
time of
occlusion.
Animals were
treated
randomly
with 2
ing/kg of
intravcnons
Mab 011.3
(n= 8) or
saline
solution (5
= 9) with
the
investigator
unaware of
treatment
Mean
occlusion
times were
no different
between
groups
(control,
32.7 1- 3.6
:ninnies
versus MAb,
32.4 +/- 6.0
minutes).
Five (55%)
15
saline-treat
ed and four
(50%) MAb
60.3-treated
anionic
became
paraplegic.
Animals with
initial
paraparesis
all
progressed
to flawid
paraplegia
within 24
hams. The
sOdy
concludes
that spinal
cord injury
after
trartsient
aoftic
occlusion is
independent
subs
CDII/COTS
glycoprotena
complex of
the
neutrophil.
Injury in
this setting
can occur
during
iseheinia
and thus may
not be
dependent on
neutrnphils
or
reperfusion.
20Liu ei al.
(1997),
Neuronal
said glial
apnptosis
after
traumatic
spinal Drug
injury.]
Neurosei
17:5395-406,
examines the
spinal cords
of rats
subjected to
traumatic
insults of
mild to
moderate
severity.
Within
minutes
after mild
weight drop
itupact (a
10 gas
weight
falling 6.25
nun), neumns
in the
immediate
impact arm
showed a
loss of
cytoplasmic
Nissl
substances.
Over the
next 7 d,
this Cagier'
area
expanded and
agitated. 25
Terminal
deoxynticleo
cidyl
trans/brace
(Id+)-mediat
ed
decxymidine
triphnsphate
-biotin nick
end labeling
(TUNEL)-posi
thic neurons
were noted
primadly
restricted
to the gross
lesion area
4-24 hr
after
injury, with
a maximum
presence at
8 hr after
injury. +LI
N151
positive
glia were
present at
all stages
studied
between 4 hr
and 14 d,
with a
maximum
presence
within gm
lesion-arcs
24 Or aficr
irdury.
Seven days
after
injury, a
second wave
165 



of
TUNEL-positi
vc glial
coils was
noted in the
white matter
peripheral
to the
lesion and
extending at
least
several
millimeters
away than
the lesion
center.
Apoptesis as
a mechanism
was
evidenced by
electron
mimescupy,
as well as
by nuclear
staining
wills
Hoechst
33342 dye,
and by
examination
of DNA
prepared
from the
lesion sae.
5Furthermore
, repeated
intraperiton
eal
injections
of
cyclohexirni
de,
beginning
immediately
alter a 12.5
mm weight
drop insult,
produced a
substantial
reduction ha
histological
evidence of
cord damage
and in motor
dysfunction
accessed 4
weeks later.
The data
support the
hypothesis
that
apoptosis
dependent on
active
protein
muthesis
contribittes
to the
neuronal and
&lel cell
death, as
well as to
the
neurological
dysfunction,
10induced by
mild-to-mode
rate
severity
Unmade
insults to
the rat
spinal cord.
Exemplary
results of
am LPM
conjugate in
a model of
spinal cord
injury is
set forth in
Example 8,
which shows
exemplary
nouns of
Litalld in a
spinal cord
injlity
model. Other
LPMs, such
as any
provided
herein
omtaining a
clatintoldue
conjugated
to a
modified SAL
also eats be
tested in
similar
assays. Such
results
demonstrate
that LPIsts
15can be
used as
candidate
therapeutics
for
treatment of
spinal cord
injury.
b.Neurodegen
eradve
diseases,
including
traumatic
brain injury
and stroke
Models fur
testing and
demonstratin
g activity
of the
conjugates
herein for
nuatnient of
neurodegcner
alive
dismses,
such as
traumatic
brain injury
and stroke
are 20Imowin
to those ot
skill in the
art.
Exemplary
id:broncos
that provide
and me
animal
models of
manedegenera
tive
diseases,
such
traumatic
brain injury
and stroke,
arc
provided.
Such models
can be used
to confirm
or identify
liprid-toxhi
l
conjugates,
such as LPM
conjugates
containing a
modified SAt
moiety,
include, but
are not
limited to,
the
following
refeignma
set forth
herein.
Ghiraikar et
at (1996)
Chernolcirie
expression
in rat stab
wound brain
injury, "I
Neurovei Res
46:727-33,
describes
that
traumatic
injury to
the adult
maimazaban
central
nervous
system
(CNS)reaults
in reactive
astrogliosis
and the
migration of
hematogenous
calls into
the damaged
neural
tissue.
Chemokines
are
recognized
as mediators
of the
inflammatory
changes that
occur
following
injury. The
expression
of MCP- l
had been
166
demonstrated
in trauma in
the rat
brain
(Hennas
etal.
(1996)J
Immuntd
156:3917-302
3). -Using a
stab wound
model for
mechanical
rotary,
expansion of
two other
chemuldnes:
RANTES and
MIP-10 in
the rat
brain was
studied. The
stab wound
injury was
characterize
d by
widespread
ghosts and
infiltration
of
htinatogennu
s cells. 5
Immunohistoe
hernical
staining
revealed the
presence of
RANTES and
MIP-Ill in
Mr injured
brain.
RANTES and
MOP-I n were
hods
diffusely
expressed in
the necrotic
tissue and
were
detected as
early as I
day
post-injury
(dpi).
Double-label
ing studies
showed that
MIP-111, but
not RANTES,
was
expressed by
reactive
astrucytes
near the
lesion site.
In addition,
mip-tp
staining was
also
detected on
macrophages
at the site
of injury.
The 



10 initial
expression
a( tbe
chemokines
closely
correlated
with the
appearance
of
inflammatory
cells in the
injured CMS,
indicating
that RANTES
rad MIP-113
could play a
role in the
inflammatory
events of
trautnatic
hrain Uniny.
This study
also
demonstrated
MW- I
expression
in mactive
astroeytw
following
trauma to
the rat CNS.
Wang el et
(1990).
Prolonged
expression
of
interferon-i
nducible
protein-16
in
15ischenna
cortex after
nem-anent
occlusion of
the middle
cerebral
artery in
rat, T
Neurochem
71:1194-204,
investigates
the role of
1?-10 in
focal
stroke, and
studies
temporal
expression
of iP-10
niRNA alter
occlusion of
the middle
cerebral
artery in
rat by means
of Northent
analysis.
111-111mICNA
expression
idler focal
stroke
demonstrated
ales ique
hiphasie
profile,
with a
marked
increase
early at 3 h
(49-fold
over
control: p
700.0I) a
peak lager
at II
(14.5-fold;
p 0.001)
alter
occlusion
oldie middle
cerebral
artery, and
a second
wave
induotion
10-15 days
after
ischemic
injury (7.2-
and 9.3-fold
increase for
10 and 15
drays,
respectively
; p0.001).
In sad
hybridizatio
n
tittilimacd
the induced
expression
of 1P-10
niRNA and
revealed its
spatial
distribution
after focal
stroke,
lmmunohistoe
bonneal
studies
demonstrated
the
expression
of m-10
peptide in
neurons
25(3-12 h)
and
astroglial
cells (6 h
10 15 days)
of the.
ischemic
vane. A.
dose-depende
nt
chcruotactic
action of
2-10 on 06
glial cells
and enhanced
attachment
of rat
cerebellar
granule
neurons was
demonstrated
. The data
indicated
that
ischemia
induces
IF-It, which
plays a
pleiotropic
role in
prolonged
leukocyte
recruitment,
min-icy-re
migration/ac
tivation,
and neuron
attachment/s
prouting
after focal
stroke.  167
CMlasso
eta?.
(1998),
bacitotoxie
brain injay
stimulates
expression
of the
ubemokina
roceptor
CURS in
neonatal
rats, Ayr
Paha(
153:1631-40,
evaluates
the impact
of
intrahippoua
rnpal
imitations
of NADA cm
(ICR.5
expression
in postnatal
clay 7 rats.
Reverse
transcriptio
n polymelase
chain
reaction
revealed an
Merease in
5hippocampal
CURS mkNA
expression
24 hours
after
lesioning,
and ion Situ
hybridizatio
n analysis
demonstrated
that CC1j.5
mliNA was
expressed in
the
lesionedhipp
ocampus and
adjacienl
regions.
Western blot
analysis
demonstrated
increased
CURS protein
in
hippocampal
tissue
extracts 32
hours after
Icsioning.
Complementar
y
immunoeytoth
emistry
studies
identified
infiltrating
inicruglia(
monoeytes
and injure:I
10 neurons
as die
principal
CCR5-immunor
eactive
cells. These
results
provide
evacuee that
acute
exeitotoxic
injury
repliers
CURS
expression.
VOIIIIIUGi
eral.
(1999), Rat
model of
perinatal
bypoxiedsche
mic brain
damage,
Neurosei Res
55:158-63,
uses an
immature rat
model W gain
insights
into the
pathogenesis
and
management
of perinatal
hypoxiaische
mie brain
damage. The
model
15entails
ligation of
one common
carotid
anery
followed
thereafter
by systemic:
hyposia. The
insillt
produces
permanent
h3moxic-isch
emic brain
damage
limited to
Om cerebral
hemisphere
ipsilatcral
to the
carotid
artery
occlusion.
This model
is used in
investigatio
ns to
identify
therapeutic
strategies
to prevent
ar minindze
hypoxicesche
mic brain
damage.
20cNeurodege
nerative
diseases -
Aleheimer's
DiSOWC (A0) 



Models for
testing and
demonstratin
g activity
oldie
wet/gates
/area dire
treatment of
neurodegener
ative
diseases,
such as (AD)
are known to
those of
skill in the
art.
Exemplary
animal
models of
such
diseases are
provided.
These models
can be used
to confirni
Sr identify
conjugates
the use for
treatment of
neumdegenera
tive
diseases, 25
such as
Alzheimer's
disease
which can be
used to rust
ligand-lotri
e
cortjaates,
such as LPM
coidugates
enplaning a
modified SAI
moiety,
includes,
but is not
limited to,
the
following
retrainee
set forth
herein.
Haass-Wegrvy
niek ca at.
(1998),
Chronic
neureinfiamm
ation in
rats
reproduces
components
of the
neurobiology
of Alzheimes
disease,
Brain Res
780:294-303,
168
describes
that
inflammatory
processes
play a role
in the
pathogenesis
of the
degenerative
changes and
cognitive
impairiumas
associated
with
Alzheimer's
disease end
describes
use of
lipopolysacc
haride (EPS)
from the
cell wall of
grammegniy0
bacteria to
produce
chronic,
global
inflammation
within the
brain of
young rats.
Chronic
infusion of
LYS 5 (0.25
ugh) into
the 4th
gamine fior
four weeks
produced (1)
an increase
in the
number of
glial
Ilbrillaty
acidic
protein-posi
tive
activated
ash-envies
and
OX-6-positiv
e reactive
ingroglia
distributed
throughout
the bmin,
with the
greatest
increase
occurring
within the
temporal
lobe,
particularly
the
hippocarnpus
, (2) an
indueliOn
it,
inierleakin-
1 beta, Mawr
necrosis
factor-alpha
and
beta-amyloid
precursor
protein
mlaNA levels
within the
basal IS
forebrain
region and
hippocampus,
(3) the
degeneration
of
hippocampal
GAS
pyramidal
neurons, and
(4) a
significant
impairment
in spatial
memory as
determined
by decreased
spontaneous
alternation
behavior ou
a
T-111117.e.
Numerous
other
Alzheimer
disease
models,
including
rodents
genetically
engineered
to express
the mutated
form of a
human gene
involved in
production
of 413 in
I.5families
with early
onset
Alzheimer's
disease, are
lmown and
available to
those of
skill in
this art.
d.Multiple
Sclerosis
Multiple
sclerosis
(MS) is an
inflammatory
disease
tithe
central
newmis
system
(C-IS)
characterize
d by
localized
areas of
demyclinalto
n. Immune
responses to
irgelin 20
antigens
contribute
to the
disease
process. MS
it a
heterogeneou
s chronic
awohninune
disease
characterize
d by marked
inflammation
, loss of
oligodendroe
yte myelin
sheath,
twurodegenen
tion, Wiosis
and axon
loss. (see,
e.g., Bruck,
W. &
Stadelmann,
C. Neural
Sci 24 Supra
5, 5265-7
(2003);
Ennuis W. &
Stadelmang
C, Calm Opin
Neer&
10,221.4
(2005); Pox,
E.1.,
Neurology
63. 53-7
(2004); Fox,
XI. &
Rausoholl;
It M, Trends
25 Immunol
25, 632-6
(5004);
tlendrilcs,
1.1.,
Teunissen,
CI., de VI
ieS, 11.E. &
Dijkartra,
C.D. Strain
Res Brain
Res Rev 40,
1115-95
(2005);
Prat, A. &
Antal, J.,
Curt (Spin
Neared 10,
225-30
(20115);
Liu, h.,
Callahan,
MX., Huang,
D. &
Ransohoff,R.
M., CIIIT
Top Dev Diol
65, 149-81
(2(105);
Mahad, D.
etal., Ernst
Sobering Res
Found
Workshop,
59-68
(21)04)).
The disease
affects
approximatel
y 400,000
people in
North
America and
2.5  169
mil/inn
veal-1666de
(see,Cross,
A_II. it
Stark. J.L.,
blurry/en
Res 32,
85-98
(2005); 



J Olin
Invest 113,
788-94
(2004);
Sindern, E.,
Front Biosea
9,437-63
(2004); and
Steinman,
1.., Neuron
24, 511-4
(1999)). The
onset is
normally
between
21140 :Jaen
of age, but
there are
forms of
atypical MS
including
cases of
early (under
18 5 years)
and late
(over 50
years) onset
that present
differential
prognostic
and
diagnostic
challenges
(see, e.g.,
Knepp, L.B.
8t
MacalEster,
W.S., Curr
Treat
Options
Neural?,
191- 199
(2005);
Martinelli,
V.,
Rodogher,
M., Monde,
L. Be Comi,
C., Neural
Sot 25 Sunni
4, S350-5
(2004);
Stadelmann,
O. & Bruck,
W., NO11113i
Sci 25 Sunk
4, 6319-22
(2004);
Stadelmann,
C. et al.,
Brain 128,
979-87
(2005)).
10Approximat
ely 85% of
usual main
begin as
relapsing-re
mitting
episodes nf
impaired
sensory
modalities
including
impaired
vision,
Imposerp
blindness
and motor
co-ordinatio
n. This can
give way to
secondary
progressive
disease.
Alin War
form orMS is
called
primary
progressive
MS. Relapses
continue to
occur until
the
neurodegener
ative phase
takes ever
(see, e.g.,
Bruck, W. &
Stadelmann,
C., Deur&
Sri 24 Snap!
5, S265-7
II(2003);
Bruck, W. &
Sladelmann,
C., CIIIr
Opts Neural
18, 221-4
(2005); Fox,
112.,
Neurology
63, 53-7
(2004); Fox,
R.J. &
Ransohoff,
R.M., Trends
Immune! 25,
632-6
(2004);
Steinman,
L., CU= Opin
Immune] 13,
597-600
(2001); and
Zaffaroni,
M. Neural
Sci 24 Suppl
5, 8279-82
(2003)).
Immune,
genetic, and
environmenta
l (such as,
viruses,
Metairie)
components
ate
implicated
in the
etiology of
MS
(see,Zaffaro
ni, M., 20
Naomi Sri 24
Sunni 5,
8279-82
(2003)).
A hallmark
of MS
pathology is
white matter
plagues or
lesions
throughout
the ENS
including
the spinal
nerd (sec,
e.g.. Bruck,
W. &
Stadelmann,
C., Neural
Set 24 SnlMi
5, 5265-7
(2003);
Mahad, D. it
a)., &CO
Scheaing Res
Bound
Workshop,
59-68
(2004);
Fawcett, IW.
& Asher,
R.A., Brain
Res Bull
49,377-9]
(1999); and
Zhang, Y.
25et al., J
Clin
Iminutiol
25, 254-64
(2005)). The
most
populous
leukocane
groups in
chronic
active
lesions arc
activated
CIR25/CCRY1C
OR5I/CXCRF
macrophages.
Other cells
include 13
cells, T
sells and
microglia
with a
similar
receptor
expression
pattern. The
cognate
ligands (on
these
receptors
are produced
in union
surrounding
astrocytes
arid the
participatin
g lenkoreto
groups (see,
e.g.,
Sensor, I.,
heist, T.P.
dr Kalman,
B., 3 Nemo-
170
inflammation
2,7 (2005);
Cartier, L.,
Hartley, 0.,
Dubeisltimpl
iin, M. &
Krause,
6-II., Brain
Res B'S Res
Rev 48,
16-42(2005);
thtlimbeni,
D.,
Bresoliti,
N. &
Scarpini,
E., Expert
Rev
Neurother
4,439-53
(2004); and
Eutlach, P.
et at, Elm
7Neural 10,
529-35
(2003)).
Once in the
CNS
leukocyte
groups cause
immune
damage via
an armament
of 5 noxious
substances
including
reactive
oxygen and
nitrogen
species;
MINER
lettkotriene
s;
production
of
autoantibodi
es and
release of
proinflamina
tory Melones
and
cleanokines.
This in turn
causes
axonal
damage,
lesion
formation
and
oligodendroc
yte and
neuranal
cell death.
I)RAE Model
IQBI The PAR
model, the
demyolinatin
g disease is
induced in
mice.
Activated
mommytes,
macrophages
microglia
and T cells
are
responsible
for the
damage to
tissue.
While the
model in
this case is
acute (like
chronic
progressive
MS as
opposed Oct
relapsing-re
rnittinO, it
is in
essence
prior to
exacerbation
s them is an
upregulation
of OCR) (the
reeeptor for
example, for
IPM 1d; the
sequence
ollamino
acids of
IRM1r1
15polypeptid
e is net
forth in SEQ
11)140:44)
on those
leukocyte
groups,
infiltration
of the CNS
and disease.
Hence the
model
evidences
twatmenut
applicable
to all types
of MS. An
exemplary
reference
that
ptovides and
trim animal
models of
multiple
sclerosis
that can he
tried to
test
ligand-toxin
conjugates,
such as LPM
conjugates
enntairdng 



modified SA1
middy,
includes,
but is not
limited to.
Lin el rd.
(1998), Nat
Med 4.78-83,
252 which
dcrivibes
use uf a
rodent
model,
experimental
auttommune
encephalomye
litis (F AF)
for studying
MS. Data
showing
effectivenes
s of
conjugates
provided
herein in
the EAE
model are
provided in
Example 10,
2)
Leukocytes
involved inn
MS In
numerous
snidics
macrophages
and nahrogha
are
essential in
the
pathology of
limner) 28
MS and in
the LAB
model. DC,
MaC and D
cells also
plays tole
(Cross, All.
& Stack,
IL., Immunol
Res 32,
05-98
(2005);
Zhang, Yea
014 CID
Inuaunol 25,
234-64
(2005);
Mouzaki, A.,
Tselios, T.,
Eapathimasso
poulos, F.,
Malsoukas,
I.
&Chatzantoni
, K., Orr
Neurovasc
Res 1.325-40
(20(04);
Moloney, FL.
eta?., Nat
Med l I,
146-52
(2005);
Huitinga, I
etChn Thw
Imnalmol
100, 344-51
(1995);
Pollliet,
AM. or al.,
171
Neurnimmunol
122, I-8
(2002); 0th,
M_E. et al.,
Putnam' Lett
96, 11-26
(2005);
ifheaharides
, T.C. &
Cochrane,
D.E., 2
Neuminimunol
146, 1-12
(2004);
Chavarria,
A. &
Aleoccr-Vare
la, L,
Atitoimmun
Rev 3,251-60
(2004);
Rouvvenhoven
, M. et al.,
Neuroinamuao
l 126,
161-71
(2002);
Ureter, FL
scat, Nat
Med 11,
328-34
(2005)).
5Microglial
cells are
activated
and
proliferate
prior tu the
;inset uf
EAE (soc,
Ponomarev,E.
D., Shriver,
L.P.,
Maresz, K. &
Dutch RN.,
Neurosei Res
81,374-89
(2005)).
Microglia
and
macrophage
deactivation
and T and
MNP cell
depletion
ameliorates
the severity
of EAE (see,
e.g.,
Hemmer, FL.
et at, Nat
Meet 11,
146-52
(2005);
Unhinge, I.
eta?., Flin
Exp Inunanol
100, 344-51
(1995);
Polfliet,
MKT et at,
10 J
Neuroimtnuno
l 122, 1-8
(2002);
Rajan,Asensi
o, N.C.,
Campbell, LT
& Brosnan,
CT, 2
Inurranol
164, 2120-30
(2000); Man,
A.J., Klein,
J.D. &
Brosnan, CF.
Immunol 160,
5955-62
(1998);
Barr, I. et
al., GIG 15,
437-46
(1995);
Kotter, MR.,
Khan, C.,
van Rooijen,
N. &
Franklin,
R.J.,Neurobi
ol Dis 18,
166-75
(2005); and
Tian,
Hoekstra,
K., van
Rooijen, N.,
Dijkstra,
an. Sc
Owens, T., J
Immune( 161,
3767- E575
(1998)).
Studies have
shown that
peripheral
inaerophages
are pivotal
for their
activation
oft' cells
and
development
of EAE (see,
e.g.,
Folfliet,
MM. teat,
Neurnimmunnl
122, 1-8
(2002);
Deluire, MS.
real., Mull
Scler
10,540-S
(2004);
lunic6,14. &
Harrier, K.,
J Neural
Transm 108,
379-95
(2001);
Raivieh, G.
& Barth, R.,
Brain Res
Brain Res
Rev 46,
261-81
(2004)). The
depletion of
B cells with
RitUMUI
20(anti-IB)2
nA)) in MS
patient5
resulted in
significant
clinical
inentivertat
ia (see,
Stare, 



O. et at,
Arch Nemo(
62, 1620-3
(2005)).
Depletion of
PAS( in EAE
inhibit the
effector
phase of the
disease. PMN
in MS
patients
express high
levels of
several
cell-surface
antigens
which is
linked to
exacerbation
al the
disease
(see, e.g.,
McColl, KR,
etal., J
liumunel
161, 0421-6
(1998);
Ziaber, Let
at,
Mediators
liAlmnin
7,335-8
(1994)). 25
Mnuse
studies
indicate
that CNS PMN
are potent
supprcesars
of T cell
responses to
await and
adjuvant
antigens and
a recent
case of
autuitamune
neutropenta
wait
repotted in
an MS male
patient
(Kozak), T.
et at,
Intern Med
42, 102-4
(2003); and
Kelantan-,
S.P. teat, S
Immunol 174,
5124-31
(2005)).  WO
200R/0802t8P
Cl/CA2007100
2278 172
Highly
activated
microglia,
perisescelar
NINP and
infiltrating
InINP play
several
roles in MS.
Apart from
their
inflammatory
destructive
(Bun by
releasing
minions
substances,
they present
antigen to
infiltrating
T cells to
promote
myelin
specific T
twLl
responses
and finaher
recruitment
ofT cells
and
metwaphages
via
cheniokinan
(see, e.g.,
5 Deng, X. &
Sriram, S.,
Curr Ncurol
Neurosci Rep
5, 23944
(2005);
Beni, M.E.
et al,
hymeneal
Left 96,
11-26
(2005);
Raivith, G.
& Sandi, R.,
Brain Res
Drain Res
Rev 46,
261-81
(2004);
Nelson, PT.,
Soma, L.A. &
Levi, E.,
Ann bled 34,
491-500
(2002);
Ding, S.C.,
Goetz, E.G.,
(tarte, EL.
& Duncan,
ID., Glia
34,101-9
(2001);
Izilcson,
L., Klein,
RS., Luster,
.4.13. St
Weiner,
H.L., Clin
Immund 103,
125-31
(20(2)). 10
Macrophages
also arc
involved in
the
pathology of
degeneration
in MS.
Cellular
infiltrates
are
associated
with axonal
loss in MS
lesions
(see,Hendrik
s,
Tcunisscn,
C.F.., de
Vrie.n,II.E.
& Dijkintra,
Cl)., Brain
Res Brain
Res Rev 4g,
1(5.95
(2005)).
Phagocylotio
MNR and
micmglia
Annoy the
axonal
myelin
sheaths,
which lend
to patient
dysfunetions
(see, e.g.,
Cartier, L.,
Hartley, 0.,
Ilyboin-Daup
hin, M. &
Krause, 15
K.H.. Brain
Res Brain
Ron Rev 48,
16-42
(2005);
Raivich,
Banati. R.,
Brain Res
Brain Res
Rev 46,
261-S1
(20(4); and
Smith, ME.,
van der
Manse's, K.
&
Somera,F.R.,
1 Nehmen Res
54, 68-78
(1998)).
Mieroglia
can induce
neuronal
cell death
and inhibit
neurite
outgrowth as
well as
phagocytosin
g neuronal
apepteilic
bodies (see,
e.g., Munch,
G. et al,
Exp Brain
Res 150, 1-8
(2003); and
Stolzing, A.
& Grime, T"
(web 28,
'/43-5
20(2004)).
Monocyte-der
ived DC,
IS-cells,
MaC and
axivated
ustrocytes
also are
involved in
the
pathology of
MS (nay
e.g., %hang,
. et al.,1
Clan Immunol
25.254-64
(2005);
1dehi, ME.
et al,
Immune] Lett
06,
11-26(2005);
Chavania, A.
Se
Aleocer-Vare
la, J.,
Autoimmun
Rev 3, 251-W
p(04);
Corcione, A.
Of al,
Autoituinun
Re' 4,549-54
25 (2005);
and Sang.
V.G. ens?.,
Mull Soler
10, 499-506
(2004)).
Activated
astrocyles
release
several
ehemokines
and other
mediators to
attract
lenlincyta
lithe sites
of
inflammation
(nee, e.g.,
Anibmsini,
Ta, et al.,
J
Neuropatbol
Hap Neurol
64, 706-15
(2005);
Andjelkovic,
A.V.,
Kerknvich,
D. &
Pachtez,
J.S., I
1.eukne Biol
68, 545-52
(2000);
Krumbholz,
NI. et at,
lap Med 201,
195-200
(2005)). MaC
release
pretenses  



WO
20084802158C
TICA20071002
278 173 that
ebbe
vascular
permeability
and
facilitate
fibrin
deposition
in lesions
(me, e.g.,
Thooliaridus
,T.C. &
Cochrane,
D.E., 2
Narroimmumil
146, 1-17
(2004);
Pedotti, R.,
Be Voss,
IT.,
Steinman, L.
& Galli
5.2., Trends
Immunol 24,
479-84
(2003)). DC
present
antigens
facilitating
activation
of T cell
and the
progression
of disease
(see, e.g.,
Grater,  5
M. coat, Nat
Med II,
328-34(2005)
). Ectopic
lymphoid
tissue is
evident at
he sites of
itthanunatio
n ill the
ineuingtot
of MS
patients .
The meninges
of such
patients
contain IS,
T, plasma,
and 1/C1
cells, which
represent a
step in
maintaining
Immoral
autoimmunity
and disease
exacerbation
(see, e.g.,
Sizatini,
B.,
Rosicarelli,
B.,
Magliozzi,
R., Mishima,
E. & Aloisi,
17, Brain
Radio] 14,
164-74
(2004)).
10In
addition to
MN?, T
cells, 1g
and inanaune
complexes, B
cells also
occur in MS
lesions.
Over 70% of
active
lesions
contain
complement
and
antibodies
(see, eg.,
Cross, ALI.
& Stank,
1.1..
Immunol Res
32, 85-98
(20(15)).
Globally
mounded
antibody-sec
reting B
cells and
centroblasts
are found in
theUSF al MS
patients
(see, e.g.,
Thong. Y. et
at, 1 Chit
litummal 25,
254-64
(2005);
Ziemsseu, T.
8x Ziemssen,
F.,
Autoinumm 15
Rev 4, 460-7
(2005);
Coreione, A.
eta?.,
Autoimmun
Rev 4,
549-54
(2005); and
Corcione, A.
el at,
Prot:Nati
Acad Sot US
A
101,11064-9
(2004)3 Over
90% of MS
patients
have
intmthecal
oligoclonal
lg and
increased
amounts of
antibodies
in the CM,.
which
correlate
with
episodes of
MS worsening
(600, e.g.,
Cross, LII.
& Sta(c,
IL., immunol
Res 32,
85-98
(2005)). The
B cells are
thought to
be derived
from a CNS
20 germinal
center, thc
brain
provides a
thvorable
microentiren
ment for
long term
survival,
proliferatio
n and the
Ibutriation
of ectopie
lymphoid
structures.
B cells make
antibodies
to myelin
proteins
(increasing
myelin
opsonication
), present
antigen and
costimulator
y muleades
to T cells
and inc-ease
leukocyte
recruitment.
A study has
Ruud that
proportion
of
eirculating
B cells ale
not
pemianentiy
inactivated,
but are
continually
25 activated
andbecome
the cause of
autoimmane
attacks
(sec, e.g.,
Ganld, S.D.,
Beneschop,
BM, Merrell,
K.T. &
Cambier,
iC., Na'
Inimunol 6,
11(0-7(2005)
). The B
cells hi MS
can be
activated as
they
differentiat
e within the
CBS.
3)Clicalokil
ies hi NIS
174
CheinoIrina-
messaging
system of
ligands and
receptors
play pivotal
roles in the
pathology of
EAE and MS.
The system
orchestrates
the
trafficking,
Otis
infdtratiou
arid
at/errant
intlanunatar
y functions
of a range
of leukocyte
sulaypra itt
thrice
sub:ammo&
diseases_ N
anerous
ehemolaues
arid their
receptors
have hum
identified
in multiple.
5 sclerosis
lesions
including
CCL-1-8,CXCL
843,CCR1-3,5
and CXCR1-3,
4 (see, e.g.
Radnor, L,
Lust, T.P. &
Kalman, 11.,
1
Neuroirrtlam
mation 2, 7
(2005);
Cartier, L.,
Hartley, 0.,
Duhois-Daupb
in, M. &
Krause,
K.11., Maio
Res Brain
Res Rev 48,
16-42
(2005);
Galimbut.L.D
., Ercrolia,
N. &
Searp.UA E.,
Expert Rev
Nuirother
4,439-53
(2004);
Putheti, P.
et at, Ear 1
Neural 10,
529-35
(2003); and
Raivieb, G.
8r Banati,
R., 10 Brain
RCS Brain Mu
Rev 46,
261-81
(201:4)).
Foe ciumple,
OCR), 2,5
;aid 6 and
CXCR3 occur
on 0I/31 T
cells and
CCRI, 2,3
and 5 and
CXCR3 on
foamy
macrophages
and
activated
rnicroglia
in MS
lesions
(see, e.g.,
Danisor, 1.,
Leist, T.P.
& Kalman,
B., 3
Nentoinflunn
ulicm 2, 7
(21165);
Cartier, L.,
Hartley, 0.,
Dulmis-Daupl
an, M. &
Krause,
R.H., Brain
Res Brain
Res ltev 48,
16-42
(2005);
Grainaberti,
D.,
Bresolin,
13N. B.
Searpini, E,
Expert Rev
Nemotluir 4,
439-53
(2004);
?tithed, P.
rent, Eta 3
Neural 10,
529-35
(2003);
Raivicb, G.
& Bailed R.,
Brain Res
Brain Res
Rev 46,
261-81
(2004);
Malan/LA, V.
anNeurone/me
wl 138,
113-22
(2003);
i/cdorti,
R., De Vass,
J.J., 



Steinman, L.
&S.J.,
Truads
Immonol 24,
47944
(2003);
Seratini,
B.,
Rosionilli,
B.,
Mardioni,
R.,
Stigliano,
E. & Aloisi,
F., Drain
Pathol 14,
161-74
(2004);
Corcione, 20
A. et at,
Pros Natl
Acrid Sci I]
S A 101,
13064-9(2004
); Could,
S.B.,
Benschop,
R.I.,
Merrell,
14.T. &
cambia,
1.0., Nat
'minimal 6,
1160-7
(2001);
Butosik-Esnj
ek, H. &
Stolinaeiak,
Z., Eur 3
Nearer 12,
49-54
(2005)0
Astrocyte-ne
rived CCL2
and CXCL10
were
demonstrated
in EAE
studies.
mine
chernoldnes
trigger
further
neural
immune
responses
and
contribute
to the
recruitment
of
25leukocytes
from the
periphery
(see, e.g.,
GalimbarrE,
D.,
Bresolin, N.
& Scarpini,
E., Expert
Rev
Neurother 4
439-53
(2004);
(Nang, D.
neat, Zemmol
Rev 177,
52-67
(2000); lee,
Y., Soon,
NIX.,
(Acura, 12,
Tantnna, N.
& Matsumoto,
Y., 2
Neuroimmunol
128, 49-57
(2002)3. CC
.2,1241R2
and
eX009/10/11
A ACIM are
unnng the
targets Mr
therapenbc
intervention
because of
their
distribution
on several
specific
pathological
WO
5009380218OC
OCA2 175
leukocyte
cell types
and their
frequent
detection in
MS and EAE
staties. The
ehomokine
axis
CCL2.'CCR2
plays a role
in
transcndothe
lial
migration of
MNP and I'
cells into
the CBS, and
is
implicated
in
blood-brain
barrier
(BOB) damage
and collapse
(see, e.g.,
Cheyenne, A.
&
Pioneer-Vare
la, I
Autoimmun
Rev 3,
251-60
(2004);
Mahad, D. et
at, 5Brain
(2005);
Dzenku,
14.A,
Andjelkovic,
Kuaici, WA.
& Pechter,
3.5_
Neurcdci 21,
92 M-23
(2001);
Dzenko,
K.A., Song,
L., Go, S.,
Kuriel, WA.
& Pechter,
1.S.,
3diorovasc
lies
(21105);
Stirriatovie
, S.M. el
at, I Cereb
Blood Flow
Metab 25,
593- 606
(2005);
Minagar, A.
& Alexander,
1.3., Mule
Soler 9,
540-9
2003)).
C.CL2
increases
BOB
pemseability
by altedng
the tight
junctions
between
endothelial
cells via
ECK2 10
(Stomatovic,
S.M. clot,.)
(:ereb Blood
Flow Melt
25, 593-606
(2005)).
Incensing
MIR' also
alter the
permeability
by secreting
CCL2 and
then migrate
into the
CNS. MN?-
and T
cell-derived
AMP also are
associated
with the
breakdown
and collapse
oldie BOB
and aids
diBular
transmigrati
on (see,
e.g.,
Abraham, M.,
Shapiro, S.,
Earns, A.,
Weiner, ILL.
& Miller,
A., I
Nceroimmimol
163, 157-64
(2005);
Avolio, C.
et (del
Nmunimmunol
15 136.
46-53
(2003);
Karabudak,
R. et al.,1
Neural 251,
279-83
(2004);
tIceelli,
A.,
Pedemonte,
E.,
Nallti,90,
E. &
Mancardi, Oa
Neural Sei
24 Suppl 5,
37714
(20011;
Rrundula,
V.,
Rowcastle,
NH., Metz,
EM.,
Bernard, CC.
& Yong,
V.W., Omit
125, I
297-3013
(2002);
Sullehjerg,
F. &
Sorensen,
7.1,., Brain
Res Bull
61,347-55
(2001); Vos,
CM., em
Hatistert,
ES., de
Groot, C.1.,
van der
Valk, P. &
de Vries,
RE., I 20
Neumimmunol
138, 106-14
(2003)).
CXCR3' marks
T cells for
trafficldiag
is the BBB,
but ills tho
expression
of CCR2 en
these cells
that allows
diapcdesis
(see, Mahad,
B. et at,
Brain
(2005);
Callahan,
M.K. teal.,
I
Neumimmunol
153, 150-7
(7004),
which
dmeribes
down
regulation
of CC12.2 on
T cells and
monocytes
after
mussing the
BBB). 



The
CICL2fCCR2
chumolcine
pair is
involved in
B138
pemwability
and a
significant
25 increase
in the
CCLECCR2
sals on
several
leukocyte
types in the
CBS
paiwarlonna
and within
lesions i2
observed
(Mahal, Rh &
Ransoholf,
12.M., Semen
Immunol 15,
23-32
(2003). In
additima the
CCL2/CC122
ads is noted
in lesions
of MS
brains, the
blood and
the CSF of
patients
(see,
Benison I.,
heist TY. &
Kalman, B.,.
I
Neuroinflamm
adon 2, 7
(2005);
Cartier, 12,
Ranks/ B.,
Bubois-Dauph
in, M. &
Kranse, KN.,
Brain Res
Brain  Res
Rev 48,
16-42(2003);
Penn, P.
etal., Nut]
Motor 10,
529-35
(20113); and
Mahad, D.J.
& Ransobefr,
ICM., Semin
hanunol 15,
23-32
(2003))).
Reeeptor
expremiun
varies over
time because
hemp-mints
are temporal
and spatial
and change
according to
the
prevailing
niicroenviro
nment
(Kagaus,
W.I. &
Ransohoff,
RAJ Immunol
161, 2667-71
5 (1998)).
As monocace
cross the
BBB they
down-regulat
e that
redcap-has
0052 as they
mature into
differentiat
e halo
macruphagm.
This is
evidenced in
studies with
post-mortem
MS biopsies
showing low
levels of
CCR2, CCR3
and CCR5
expressed by
inicroglial
cells
throughout
control CBS
tissue. In
chronic
active MS
lesions,
0052, CC113
and 0015
occur on
foamy
macrophages
and
activated
microglia.
00R2 and
CCR5 also
are 10
present on
large
numbers of
infiltrating
lymphocytes
and there is
a smaller
number of
CO53-poshive
lymphocytes
(see, eg.,
Simpson, J.
et al.,1
Neureimmthei
a 108,
192-700
(2000)).
Similarly,
CXC123 and
CCR5 are
preferential
ly expressed
on 111 cells
(pmainflamma
toth
cytekine
producers)
and
significantl
y
upregulated
in the
peripheral
blood during
MS relapses.
The levels
of receptors
drop as
patient go
into
remission
13thdaliad,
ILawry, I,
Rowell, S.].
fic
Wooritoofe,
KN., Mutt
Scler 9,
189-98
(2003)).
Explossion
of CXCLIO is
unregulated
in the CSF
Mini MS *ads
and is
spatially
associated
with
danyelthalit
in in CBS
tissue
sections
correlating
tightly with
the
expression
of its
receptor,
CXCR3 (see,
e.g.,
Sorensen,
TI., et el,
3 N
curoinunimol
127, 59-68
(2002)).
Further
evidence of
the
participatio
n of
CCLMCCR2 in
athoimmune
20
denwelinatio
n comes from
SAE studies.
It was found
that CCL2 is
highly
expressed in
the (NS, and
anti-CC:T.2
treatment
blocks
relapses of
disease in
mice.
Studies with
C.C1124"
mice show
that
001,2/00202
15 important
for the
development
of BAB
(Fife, B.T.,
Hulkagle,
GR.,
thither,
W.A. &
}Carpus,
WT., )Exp
Med 192,
899-905
(2000);
Izikaon, L.,
Klein, R.S.,
Chao, IF.,
Weiner, ILL
& Luster,
A.D., 1 lap
Moi 192,
t073- 25 80
(2000)). A
CCU DNA
vaccine
protected
the animals
from
developing
EAE, and
upregulatinn
of CCL2 and
00162 was
closely
associated
with the
relapse
phase of the
disease
(lee, Y.,
goon, W.K.,
Olatna, Y.,
Legume, N. &
Matsumoto,
Y.,
Neuroimmunol
1211, 49-57
(2002);
Yousscf, S.
et al., 5
Inununol
161, 3870-9
(1998)).
CCL2 was
shown  177
to cause
eneephalopat
hy when
chronically
expressed in
mkt showing
that the
chemokine
can induce
lesion
formation
(Huang, 1).
et at, Pasch
519,761-72
(2005)). 



The
eXCL9/10/11
hears/sines
and their
cognate
CXCR3
receptor
also play a
rote in EKE
and MS (see,
e.g.,L.
Callahan,
ML, Huang,
D. &
Psansohoff,
RM., 5Curs
Top Hey Biol
68, 149-81
(2005);
Cartier, L,
liEntley,
0.,
Dubois-Dauph
in, B. &
Brame K.B.,
Brain Res
Brain PXS
Rev 48,
16-82
(2005);
Sorensen,
T.L. et at,
I
Nemoimmenol
127, 59-68
(2002);
Mrthad an.
Lamy, J.,
Howell, 8.1.
& Woodroore,
M.N., Mull
finer 9,
119-98
(2003); and
Larsen, F..
&
Ihintagnani,
P., Curr
Drug Targets
Immune
Enhocr
Metabol
Disord 5,
109-118
(2005). Is,
MS lire
inflammatory
balance is
11) in favor
of Thl cells
(proinflamma
tory
cyrokine
producers),
which are
associated
with the
expression
of CXC3 and
CURS as
opposed to a
Th2 cell
environment
(anti-inflam
matory
eytokine
prodoems),
and that
eharacaerisd
cally
express
CCR3, 4 and
A (see, e
g., Monzaki,
A, Tactics,
T.,
Papathanas8o
potilos, P.,
Matsoulcas,
1. &
Chatrantoni,
K.,
CursNeurovas
e Res 1,
)25-40
(2004);
Teleshova,
N. et al.
JNeurol
249.723-9
(2002);
15and Misu,
T. et at, I
Nerrsoinunun
ol 114,
2117-12
(2001)).
CXER3 and
CURS
expressing T
cells am
significantl
y caddied in
the MS (BF
compared
with blood.
CCH5 7CCRI
cells are
absent from
the CSE
indicating
that CCR5 0
not
lespocsible
for T
trafficking
rouse CSF
alone (see,
e.g.,
Kivisekk, P.
et at, CLin
Exp Immunel
129, 510-8
(2002); and
Sorensen,
T.L. el at,.
J (Ain
Invest 103,
807-15
(1999)). In
a mode/ of
20
inflammation
, anti-CXCR3
treatment
ameliorated
ml cell
migration to
inflamed
tissue
demonstralhi
g that CXCR3
is a
receptor
required fur
trafficking
(see, e.g.,
Hit, JR. it
at, I Lemke
Dial 73,
771-80
(2003); and
Sindern, E.,
Palsold, T.,
Ossege, L.
VI.,
thisevius,
A. & Malin,
J.P., I
Neunsimmnnol
131, 186-90
(2002)). In
active MS
lesions,CXCL
9 and CXC.I.
ID are
expressed by
macrophages
and by
astrocytes
surrounding
the lesion.
25CX(8183 is
expressed on
T cells and
astrocytez
within She
lesion. ml
cell-derived
(IN-/
stimulates
cells Or
express the
thernoattrau
lants to
continue the
recruitment
of T cells
to the CMS
(Simpson, I.
etJ
Neuroimmunol
108, 192-200
(2000)).
OCCR3 and
cognate
lhomds wars
studied in
several EKE
models. This
axis playa a
role in
specific 1,
AE models
and speedm
of rodent.
bone study,
CXCLIO-null
mice
displayed
the
expression,
178 severity
and
histopatholo
gy as Cite
control
group. The
study
concluded
that CIXOLIO
seat not
required for
trafficking,
bur did
determine
the
decreased
threshold of
disease
susceptibili
ty in the
periphery
compared to
controls
(Klein, R.S.
clef., 1
Immunol 172,
550-9
(2004);
Oppenheim,
LT et al.,1
Contuse Blot
77, 854-61
(2005)).
CXCR3 also
arc
5expressed
in at least
a percentage
of the
leukocyte
groups
discussed
above
(Sorensen,
T.L. ci al.
J Olin
Invest PH,
10745
(1999);
C)ppenheam,
LI et al., I
Leukoc Blot
77, 854-61
(2005);
Ku/pour,
H.P. et at
Cilia
(2005);
Foley, LE er
du] Immunol
174, 4892-
900 (2005)).
For example,
patients had
higher
expression
of CXCle3
and CORS on
cells in the
CS6 and
blood,
lespectivoly
in active MS
Man controls
did
(Sorensen,
itit, 10
Hoed, H. &
Selleljerg,
F., 1
Neuroimmunol
122,
125-31(2002)
). Mouse and
human
astrocyrus
and
nueroglia
eXpESS the
receptor and
undergo
chemotnxis
in response
to the
cognate
ligand.s in
vitro (see,
e.g., Biber,
K. et a,
Neuroscience
112, 987-97
(2002)). 



Hence these
receptors,
among
others, can
be targeted
by
appropriate
sclectien of
an conjugate
provided
herein by
selecting
ono llita
targets one
or more of
these
receptors
15(sec
Tables,
Exampled and
doses-nation
herein).
4)The.rapeut
ics in MS
Metbylprefin
isolone,
Interferons
and Copaxone
slow the
progression
of rhe
relapsing
remitting
disease.
Immunnsuppre
ssive drugs
including
nosmarone,
azathinprine
,
metharexale
and
cyclophospha
mide were
used in
plumy and
secondary
20progressiv
e. MS (Table
5). No drug
(except for
the
ill-fated
Canagath)
has
definitely
modified the
course or
the disuses
(ace, e.g.,
Calimberti,
D.,
Dresofin. N.
& Scaopinf,
B., Expert
Rey
Neurother
4.139-53
(2004); and
Leary, S.M.&
Thompson,
Al., OHS
Drugs 19,
369-76
(2005)).
Leukocyte
depletion
studies and
the good
pathology
and I
ellIISSi011
induced by
Campath
leukocyte
depletion
(despite the
toxicity)
bodes well
for
chemuldne-
25mediated
leukocyte
depopulation
(see, e.g.,
Coles, Ad.
ei at, Arm
Neural 46,
296-309
(1999);
Moreau, T.
et at,
Lawect
394,798-301
(1994)). The
chemokina
me,s64ng
systtan ean
serve as a
robust
therapeutic
target for
MS. As many
leukocyte
subtypm
active in MS
express CCR2
sad/or
CXCR3,
conjugates
that target
such
receptom,
such as [PM?
or I.PM1d
and others
exemplified
hands, can
be used for
or in the
treatment of
WO
21108/08021S
PCT/C 42
110578 179
MS. Other
conjugates
that target
any of or
cumbinations
of two or
more of Cal
,8,
CXCL8-13,
CCRI-3,5, 6
and CXCR1-3,
4 can be
11[881
e.Arthritis
and
Autohnmune
Disease
Models for
eating and
demonstratin
g activity
of the
conjugates
herein for
5 (tea
Lineal of
autoimmune
diseases,
such as
arthritis,
higus, and
MS,
dismissed
above, are
liormaim to
those of
skill in the
art.
Exemplary
references
that provide
and usc
animal
models of
arthritis
and
autoimmune
disease,
which models
can be used
to test
lig-andtoxin
conjugates,
such as TYG
conjugates
containing a
modified SA1
moiety,
include, kit
are not
limited to,
the
following
references
set forth
herein.
10Barnes at
at (1998),
Polyelonal
antibody
directed
against
human RANTHS
ameliorates
disease in
the Lewis
rat
adjuvant-ind
uced
arthritis
model, /C/in
Invest
101:29111-9,
describes
that
adjuvant-ind
uced
arthritis
(MA) is rine
of loony
animal
models of
rheumatoid
arthritis, a
disease
characterize
d by a
T-lymphocyte
and
macrophage
cellular
infiltrate.
Barnes et at
characterize
s the
development
of this
disease
15model with
respect to
chemokine
expression,
and shows
that
increased
levels of
two
chernokines,
RABIES, a
Trlynmhocyte
and
nionecyte
Chemo-altraC
talit, and
ICC (the
mouse
honiolog of
human
GRO-a), a
chemoattract
ant for
neutrophils,
were found
in whole
blood and in
the joint.
Levels
ofimolher
T-Iymphocyte
and mmionyte



bemoan:racis
m were
unchanged
throughout
the course
oldie
disease hi
whole blood
and only
slightly
elevated in
the joint.
%ANTES
expression
plays an
'canopied
role in the
disease
since a
polyeloual
antibody an
RANTES
greatly
ameliojated
symptoms in
animals
induced for
AlA and was
found to be
as
efficacious
as treatment
with
indumethatan
, a
non-stcroida
1 anti
inflammatory
. Polyclonal
antibodies
to either
MD, I a or
KC were
ineffective.
25Weinberg,
A.D. (1998),
Antibodies
to
OX-40(C0134)
can identify
and
eliminate
antoroactive
T cells:
implications
for human
autoimmune
disease, Mot
Med Today
4:16- 83,
describes
that
autoantigen-
specifie
C04-1- T
cells have
been
implicated
as the
esuooai cell
type in:
multiple
sclerosis,
rheumatoid
arthritis,
autoimmune
uveitis,
diabetes
mellihm,
inflammatory
bowel
disease and
rafi-versus-
host
disease.
Weinberg
also
describes
the use of
experimental
ly induced
antihuman:
diseases to
develop an
effective
therapy that
deletes the
autoreactive
T cells at
the site of
autoimmune
tissue
destriction.
Scarier el
a/. (1998)1
Role of
chemokines
and
cytokines in
a
reactivation
model of
5arthritis
in rats
induced by
injection
with
streptococca
l colt
walls, .1
teukon Biel
n3:359- 63,
provides a
study of the
tole of
cheavskincs
in au animal
model of
arthritis.
harem-floute
r injection
of
streptococca
l cell wall
(SOW) Minim
followed by
intravenous
challenge
results ill
a T
cell-mediate
d
mnnoarticula
r arthritis
in female
Lewis rats.
Initial
studios
showed that
this
reactivation
response to
intravenous
SOW antigen
is dependent
10on the
presence of
bailee:kis-1
(IL-1) and
tumor
necrosis
factor alpha
(TNP-alpha)
and that the
early phase
of swelliug
is
ocartrophil
dependent.
Nentrophil
depletion or
passive
inn:urinatio
n with
antibodies
to
P-sticelir
or M1E-2
reduced the
intensity n
f ankle
edema and
the influx
of
neutrophda
Alter the
Inn few
days,
however, the
arthritic
response is
mediated
primarily by
mononuclear
cells. Joint
tissues
stowed
up-regmlatio
n 15 of mRNA
fur MCP-1,
which could
he inhibited
in part by
anti-IL-4,
treatment of
raa with
antibodies
to IL-4 or
MCP-1
significantl
y suppressed
development
of ankle
edema and
histopatholo
gjoal
evidence of
inflanunalio
n.
Antibodies
to
interferon-g
amma or
IL-10 had no
effect.
Treatment
with
anti-MCP-1
also
suppressed
influx of
labeled T
cells into
the ankle
joint. These
data
indicated
that the
late,
mononuclenad
ependem
phase of 20
SCW-iinhaced
arthritis in
female
Letvis ran
requites
cytokines
that
lip-regulate
MCP-1, which
in tun could
facilitate
recruitment
and
extravasatio
n of
niononuelasi
cells into
the joint.
Oppenheimer-
Marks ureal.
(1998),
finerleukin
15 is
produced by
endothelial
cells and
increases
the
transendothr
iial
migration of
T cells in
vitro and in
the scm
mouse-25
humus
rheumatoid
arthritis
model in
vivo, J
Cilin Invest
101:1261-77,
examines the
capacity of
endothelial
cells (EC)
to produce
1L-15 and
One capacity
of 51
influence
transcorloth
elial
migration of
T cells.
Ihrom
umbilical
vein
endothelial
cells
express 1L15
mIESTA and
prolcin.
Endothelial-
derived
IL-I5
enhanced
transendothe
lial
migration of
T cells as
evidenced by
the
inhibition
of this
process by
blocking
monoulonal
III
anfibodios
to IL-ti.
IL-15
enhanced
transendothe
liol
migration of
T cells by
activating
the binding
capacity of
the integrin
adhesion
molecule
LEA-I (CDI I
a/C.D IS)
and also
increased T
cell
motility. In
addition,
IL-15
induced
expression
of the early
activation
molecule
C1)69. the
importance
of IL-15 in
mgdating
migralion
PST cells in
vim was 



5 doeumtraed
by its
capacity to
enhance
acaminlatim
of
adoptively
transferred
human T
cells in
rheumatoid
arthritis
symbial
tissue
engrafted
minimmune
deficient
SCLD mice.
ilium
results
demonstrate
that EC
produce
IL-15, wtrch
plays a role
in
atimuladon
of T cells
to extravas
ate into
inflammatory
tissue. K
mania er al.
(1995),
In-tenet:kin
-10
expression
and
chcmokine
tcpftlation
during 10the
evolntion of
murine type
II
collagen-ind
uced
arthritis J
Clin Invest
95286g-76,
studies the
expression
and
contribution
of specific
chemokines,
MIP-las and
NOP-2, mil
interleuldn
10 (IL-10)
during the
evolution of
type II
collagen-ind
uced
arthritis
(CIA).
Detectable
levels of
chemotactic
cytokine
protein for
MW-la and
ATIP-2 were
first
observed
between days
32 and 36,
alba initial
type II
collagen
challenge,
while
increases 15
in 14410
were found
between days
36 and 44.
CIA mice
passively
immunized
with
antibodies
directed
against
either
MCP-lot or
MIP-2
demonstrated
a delay in
the onset of
artluitis
and a
rechfition
of the
severity of
arthritis.
CIA mice
receiving
neutralizing
antiIL-10
antibodies
demonstrated
an
acceleration
of the onset
and an
increase in
the severity
of
arthritis.
Anti-1L-10
treatment
increased
the
expression
of M1P- la
awl Ml?-),
as well 20as
increased
myeloperoxid
ase (MPG)
activity mil
leukocyte
infiltration
in the
inflamed
joints.
These data
indicate
that MT-la
and MIP-2
play a role
in the
initiation
and
maintenance,
while 1L-11)
appears to
play a
regulately
role during
the
development
of
experimental
arthritis.
Keller clad.
(1991),
Transgenic
mice
expressing
human tumor
necrotic
factor: a
25predictive
genetic
model of
arthritis,
latino
.110:4025-3
I, provides
transgenic
mouse lines
currying and
expressing
wildlype and
31-modified
human tumor
necrosis
factor
(laths-alpha
cachectin)
transgenas,
shows
correct,
endotoxinges
ponsive and
macmphage-sp
ecific hTITE
gene
expression
can be
established
its
transgenic
mice and
presents
evidence
that the
31-region of
the liTIF
gene could
he involved
in
macrophage-
182.
specific
transcriptio
n.
Tame:genic
mice
carrying
31-modified
WEE
transgence
shows
deregulated
patterns of
expression
and develop
chronic
inflanundory
polyarthriti
s. !Lefler
teat shows
trans genie
mice that
predictably
develop
Shahs
represent a
genetic
model by
which the
pathogenesis
and
treatment of
his disease
in humans
can be
gather
5investigate
d.
Sakai at
(1998).
Potential
withdrawal
of
rheumatoid
synovium by
the
induction of
apuptesis
using a
novel in yaw
modal of
rheumatoid
arthritis,
Arthritis
Rheum
41:1251-7,
investigates
whether
has-mediated
apoptotiis
has
potential as
a
therapeutic
strategy in
rheumatoid
arthritis
(RA) by use
of a model
of RA in
which 10
human RA
tissue is
grafted
irile SCLD
mate. Fresh
rheumatoid
synovial
tissue
including
joint
cartilage
was pulled
subcutaneous
ly into the
backs of
SC11) mice
Six weeks
alley
cagratanent,
antiffas
monoclonal
antibody was
injected
intrapeliton
eally.
Time-iclatcd
apoptolic
changes
caused by
anti-Fat
monoclonal
antibody in
grafted
synovium
were
evaluated by
nick
enalabeling
histahemishy
. Thirty-six
hotas eller
doe
injection,
15diffuse
apoptotic
changes were
'absented in
the grafted
synovia Four
weeks after
the
injection,
rheumatoid
synovial
tissue
diminished. 



Smith carat
(1999),
Diem:Theirs
treatment
reduces the
severity of
osteoarthrin
s in the
canine
cruciate-def
iciency
model of
asteoarthrid
s, Arthritic
Rheum
42:545-50,
describes a
canine
mcalel of
ostematbriti
s (CA). ON
was induced
in 20 adult
mongrel 20
dogs by
trartsection
of the
anterior
camiate
ligament of
the lea
knee. The
model was
used to test
treatments
fir OA.
Intlarumator
,v, Lung
Diseases
Models fur
testing and
demonstratin
g activity
of the
conjugates
herein for
treatment of
inflammatory
lung
diseases are
known to
those of
skill in the
art.
Exemplary
25
references
that provide
and use
animal
models of
inflammatory
lung
diseases
which can be
used to test
ligand-toxin
conjugates,
such as LEM
conjugates
coal:fining
a modified
SAI moiety,
include, but
ant not
limited to,
the
following
refinances
set forth
herein.
Kumagai
case.
(1999), lob
Clairol of
Matrix
Metalloprowi
nases
Prevents
Allergen-Ind
uced Airway
inflammation
in a Nfinine
Model or
Asthma, J
Immenol
162:4212-421
9,  183
investigates
the role of
NCAT_Ps in
the
pathogenesis
of bronchial
asthma,
u.sing a
=rine model
of allergic
asthma.
Using this
model, an
increased
release of
AMP-2 and
MMP-9 in
bronchnalvea
lar laving
fluids after
Ag
inhalation
in the mice
sensitized
with OVA,
which was
accompanied
by the
infiltration
of
lymphocytes
and
eosinophils,
is reported.
5
Administrati
on of tiesue
inhibitor of
mekilloprote
inase-2 to
airways
inhibited
the Ay--
induced
infiltration
of
lyinphocytes
and
eosinophils
to airway
wall and
lumen,
reduced
Ag-induced
airway
byperrespons
iveness, and
increased
the numbers
of
cosi:metals
and
lymphocytes
in
peripheral
blond. The
inhibition
of cellular
hank:radon
to airway
lumen was
observed
also with
tissue
inhibitor of
metalloprote
inased and a
synthetic
maths
10metallopro
teinase
inhibitor.
The data
indicate
that MiliPs,
especially
MINP-2 and
MAW- 9, are
crucial for
the
infiltration
of
inflammatory
cells and
the
induction of
airway
hyperrespons
iveness,
which are
parbophysiol
ogic
features of
bronchial
asthma.
Oriffitbs-Jo
hnson Mal.
(1997),
Animal
models of
asthma: rots
of
rnemokines,
Mel lot&
Enzyrnot
288:241-66,
dcseribes
numerous
chemokings
that have
been
15discovered
through the
use of ( I)
bioassay of
in vitro
cell culture
supernatants
and in vivo
exudates
from animal
models of
inflammathm
and (2)
molecular
biology
techniques.
There is
compelling
evidence
from animal
and clinical
studies that
cosinophlls
arc
important
eftbctor
cells in
asthma.
Griffiths-Jo
hnson clad,
identify two
targets to
prevent
erninophil
reef
tiltmild to
the lung:
1L-5 and its
inceptor,
which are
haportant in
several 20
aspects of
eosinophil
biology; and
eutaxin and
its
receptor,
CCR3. The
edition
receptor -
is expressed
in high
numbers on
ensinopbils,
but not on
other
leukocytes,
and appears
to be the
major
dotrntor of
tho canine
phil for
eotaxin and
other
chemokines
such as
MCP-4.
Eotaxin and
CURS
knockout Mee
will allow
illic
evaluation
of mediators
involved in
asthma, as
well as the
testing of
specific
therapeutic
modalities.
25Campbell
et al.
(1998).
Temporal
role of
chemokines
in a =tine
model of 



cockroach
allergen-ind
uced airway
hyperreactiv
ity and
eosinnphilia
, J Immunal
161:7047-53,
provides a
marine model
of cockroach
al
tergen-induc
ed airway
disease and
assesses
specific
mechanisms
of the
resporme,
which
rescinblies
Moot: human
asthma. The
allergic
responses in
this model
include
allergen-spe
cific airway
cosiaophilia
and 184
significantl
y altered
airway
physiology,
which
thready
conulates
with
inflammation
. Specific
mica for CC
chernolcams
during these
stages, with
MW-tin being
an important
eosinophil
attractant
during the
primary
stage and
coMxin
during the
secondary
re-challenge
stage are
identified.
These models
allow the
evaluation
of mediators
involved 5in
both stages
of
COCiCrOaCli
allergen
challenge,
as well as
the testing
of specific
therapeutic
modalities.
Piguet ci at
(1989),
Tumor
necrosis
factorkachee
lin plays a
role in
blednycim
inducted
pneumopathy
and
fibrosis,
dEgas Mal
170:655-63
and Schrier
el al.
(1983), .-nw
effects of
the nude
(milted
mutation on
bleomycin-in
duced
pulinomiry
fibrosis. A
10
biochemical
evaluation,A
m Rev Rasp/a
Dia
127:614-617,
describe a
mouse rnodel
of pulmonary
fibrosis.
Steinhauser
clad.
(1999),
IL-10 is a
major
mediator of
sepsis-induc
ed
impairment
in lung
antibacteria
l host
defense, J
immunol
162:392-399,
descalhos a
murine model
of
sepsis-induc
ed
gseudomonas
acruginosa
pneumonia to
explore the
mechanism of
15
immunosuppre
ssion
associated
with sepsis.
CD-1 mice
underwent
either cemal
ligation
using a
26-gauge
needle
puncture
(CLP) or
sham
surgery,
followed by
the
intratrachea
l (it)
administrati
on of?.
aeruginosa
or saline.
Survival in
mina
undergoing
CL? followed
24 h later
by rite it.
administrati
on of saline
or?-
aeruginosa
was 56% arid
10%,
respectively
, whereas
95% of
annuals
=dm:going
sham surgery
followed by
P.  20
aerogiaoss
administrati
on survived.
Increased
mortality in
the CLIWP
agniginusa
group was
attributable
to markedly
impaired
long
bacterial
clearance
and the
early
development
of?-
aerugjnosaba
cteremia.
lhe id,
administrati
on of
bacteria In
CL?-, but
not sham-,
operated
mice
resulted in
an
intropalmona
ry
accumulation
of
neutrophils.
Puithennore,
P.
aeruginosa
challimge in
septic mice
resulted in
a relative
shift toward
enhanced
lung 23fial
0 production
concomitant
with a trend
toward
decreased
1L-12. The
1.9., but OM
is,
administrati
on of 11,10
Abs given
just before
P.
aeruginnsa
challenge in
septic mice
significantl
y Laproved
survival and
clearance of
bacteria
from am
lungs of
septic
animals
administered
P.
aeniginosa.
Finally,
alveolar
macrophagm
isolated
from animals
undergoing
CLP
displayed a
marked
impairment
in the
ability 00
sagest and
kill P.  185
aemninosa or
vivo, and
this defect
was
partially
reversed by
the in vim
neutralizati
on of IL-
10.
Collectively
, these
observations
indicate
that the
soak awoke
substmlially
impairs hang
inmate
immunity to
P.
aeruginasa,
and this
effect is
mediated by
endogenously
produced
IL-10.
g.Inflammati
on after
Gene Therapy
Models for
confirming
or
identifying
conjmnatee
Mein for
treatment of
iallammadon,
including
inflammation
after gene
therapy are
'mown. For
example,
Minim et al.
(1999),
Adeuovirat
gene therapy
leads to
rapid
inductinn of
multiple
chemokirms
and acute
meutophil-de
pendent
hepatic
injury in
vivo, flees
Gene Thee
1010.965-76,
studies the
molecular
mechanisms
by which
replication-
deficient 



adenoviruses
induce acute
inimy and
inflammation
of infected
tissues,
which limits
their use
for human
gene
therapy. To
Maracterize
this
response,
bowline
expression
Was
evaluated in
1110,4/2 Moe
following
the
intravenous
administrati
on of
varioms
adenuviral
vectors.
Administrati
on uf
adCMVbeta
gal,
adCMV-GFP,
or 50140
intravenousl
y 15 rapidly
induced a
consistent
pattern of
C-X-C and
CbC
chemokban
expreasion
in flaws.,
liver im a
dose-depende
nt fashion.
One how
following
',Motion
with 10(10)
P112 of
adafVbeto
gal, hepatic
levels of
MIP-2 niANA
were
increased
>60-Mid over
baseline.
MCP-1 and
1P-10 naltNA
levels also
were
increased
immediately
following
infection
with varioms
idea's trot
vectors,
peaking at 6
hr with >25-
and >I
00-fold
explession,
20
respectively
. Early
induction of
DkNTES and
MW_ Ill MRNA
by
adenoviral
vectors also
occurred,
hut to a
lesser
dogma. The
induction of
chemokincs
omitted
independentl
y of viral
gene
expression
since
psoraleminac
tivatol
adeneviral
particles
produced an
identical
paltem of
chernukine
gene
transcriptio
n within the
first 16 hr
of
administrati
on. The
expression
of
themckines
correlated
as expected
with tho
influx of
neutrophils
and 23 COI
Ibt cells
into tbe
livers of
infected
animals. At
high titers,
all
adenmiral
vectors
caused
sigaiticant
hepatic
nemesis and
apoptosis
following
iwstemic
administrati
on to DBA/2
mice. To
investigate
the role of
twat-panes
in this
adenoviruis-
indaccel
hepatic
injury,
animals were
pretreated
with
neutralizing
anti-MT-2
antibodies
or depleted
or
neutrophils.
MFP-2
antagonism
and
nemtrophil
depletion
each and
bodffesulied
in  186
reduced
serum
ALT/AST
Evils: and
attenuation
nine
adenovirus-i
nduced
hepatic
injury
histological
ly,
confirming
that this
early injury
is largely
due to
ehemoidne
production
and
neutrophil
recruitment.
The results
clarify the
curly immune
response
against
replication
deficient
adenoviral
vectors and
indicate a
strategy to
prevent
adenovints-
5 mediated
inflammation
and tissue
injury by
interfering
with
themokine or
nartrophil
function.
inAnglogenes
is
Conjugates
provided
herein can
tnrget cells
that Arc
npregulatcd
in
angiogesacsi
s and
processes
involved
therein.
Exemplary
references
that provide
and use
animal Id
models of
analogy:math
for
con:timing
ur
identifying
ligand-toxin
conjugates,
such as LPM
conjugates
conting a
modified SA
I moiety,
include, hut
are not
limited to,
the
following
references.
Fialkman et
a/. (1987),
Angiogenio
fathom,
Science
235:442-7,
establishes
the role of
anglogenesis
and factors,
such as
acidic and
bash:
fibroblast
gnaw]]
factor,
angithenin,
' 15and
transforming
grovah
factors
alpha and
beta, and
their
significance
in
understandin
g growth
regulation
ortht
vascular
system. When
evaluated
according to
the targets,
the fariors
fall into
two groups:
those that
act directly
on vascular
endothelial
cells to
stimulate
locomotion
or mitosis,
and those
that act
indirectly
by
mobilizing
host cells
(for
example,
macrophages)
to release
endothelial
growth
factors. La
addition to
their 20
presence in
rumors
undergoing
ncovascadari
zation, the
same
angiogenic
peptidth are
found in
many nomral
listit=
where
neuvasculari
zation is
not
occurring.
'I his
indicates
that
physiologica
l expression
of
angiogenic
factors is
tightly
regulated.
In addition
to the
persistent
angionenesis
induced by
tumths, it
now appears
that a
variety of
nenneoplasti
c diseases,
previously
thought to
he
unrelated,
can la
ounsidered
as
"anglogenic
diseases"
25because
they are
dominated by
the
pathologic
growth of
capillary
blood
vassals.
Li:theater'
en at
(1987),
Macrophage-i
nduced
angiogenesis
is mediated
by tumor
tnemoaio
factor-alpha
, Nature
329:630-632,
describes
that
macrophages
are
important in
the
induction s
f new blood
vessta
growth
during wonnd
repair,
inflammation
imd tumor  



187 growth
and
inyesdgate
this by
studying
capillary
blood vessel
formation in
the ma
cornea and
the
developing
chick
chorioallant
oie
membrane.
Koch et at
(1992)
Interletddir
tg as a
maemphage-de
rived
mediator of
angjogenesis
, Science
258:1798-180
1, deecribes
that
angiogenic
factors
produced by
5
mouoeyteship
icrephages
are involved
in the
pathogenesis
of chronic
inflammatory
disorders
characterize
d by
persistent
angiogeoesis
. The role
of
interletddn-
S (IL-1),
winch is
ohemotactic
for
lymphocytes
and
nitairophils
, was shown
to be
potently
angiugenic
when
implanted in
the rat
cornea and
induces
proliferatio
n arid
ehemotaxis
of human
umbilical
vein
endothelial
cells. The
data
indicate a
role for
macrophage-d
enved 101L-8
in
angiogencsis
-depoadent
disorders,
such as
rheumatoid
arthritis,
Imam growth,
nod wound
repair.
I.Tumor
Growth
Conjugates
provided
herein (sueh
as growth
factor toxin
conjugates,
ErbB
receptor
conjugates
and others)
can be used
for
treatment of
tinorns,
such as by
targeting
15tumor
receptors
and/or cells
involved in
tumorigenmis
, inclading
angiogenesis
.
Recniitment
of cells
involved in
angiogenes
is and
inflsunmatio
n are
associated
with tumor
growth and
development.
The
following
references
describe
these
relationship
s and that
animal
models for
identifying
therapies
for tumor,
angiog,enesi
s and
inflammatory
response
inhibitors
are known to
Mose of
sIdll in the
art. These
references
20evidence
the
availability
of animal
'models for
the study of
therapeutics
for
inhibition
of tumor
growth and
cells
associated
therewith.
Ligand-toxin
Callyugates
provided
herein,
including
LPM
conjugates
containing a
modified SA
I moiety,
earl be haw]
in such
models to
assess
effects on
tumor
growth.
Phillips et
al. (1994),
Transaaming
growth
factoralpha-
Pseudomonas
exotoxin 25
fitnan
protein
(TGF-alpha-P
E38)
treatment of
subcutaneous
and
intracrarnal
human Baotou
and
inedullobias
toma
zenogroils
in athytnic
mice, Cancer
flea
54:1908-15,
exploits the
differendal
expression
of epidermal
growth
factor
receptor
(EGFR),
which is
amplified or
usecexpresse
d in many
malignant
gliomas and
other
primary
brain
tumors, but
)5 low or
undetectable
in normal
brain, for
targeted
brain tumor
therapy
using a
TGli-  188 



alpba-Pseudo
monas
exotoxin
recombinant
toxin,
TCP-alpha-PE
38 using
nude mice
bearing
glioblastoma
or
tnwlulloblas
toma
subcutaneous
xenografts
The smog-aft
model can be
useful for
studying
chemoldne
recuptofitat
ueting
conjugates
for
treatment or
inflammatory
responses
and
targeting of
cells
involved in
tumor
development
5 Debinski
no al.
(1994).
Interleukin-
4 receptors
expressed on
tumor cells
can serve as
a target for
anticancer
therapy
using
chiinene
Pseadomonas
exotoxin,
foci (*ewer
58:744-748,
reposes the
one of
chimeric
proteins
composed of
human IL4
(WA) and 2
different
nititaut
fauns or a
powerful
bacterial
toxin,
Eseudomonas
exotoxin A
(PE) in a
human solid
Minor
xtmogaill
model. The 2
chimeric
toxins,
tented
lalL4-PE4E
and 10
b1L4-PE38QQR
, showed
specific,
1:J14R-depen
dent and
dose-depende
nt antitumor
activities.
Husain no
al. (1998),
Complete
regression
of
established
Inman
ghoblastoirm
tumor
mmograft by
interleu
kin-4 toxin
theragy,
Cancer Rex
58:3689-53,
shows use of
an IL-4
toxin
conjugate
for targeted
treatment of
glioldastorn
a flank
tnnors in
nude mice.
15 Kreitman
et al.
(1998).
Accumulation
of a
recombinant
immunotoxin
in a tumor,
in VIVO:
fewer than
1000
molecules
per cell are
sufficient
for complete
mimosas,
Cancer Re(
58:968-975,
also
demonstrate
use of this
model.
McDonald or
al. (2001),
Ulm
therapeutic
potential of
c
hemokine-tox
in fusion
proteins, f
Drugs
4,427-442,
reports that
81SF-111-SAI
(wikitype
SAL) retards
the growth
20 of HT-29
colon
carcinoma
tenon: in
Iwo separate
mouse
ximegraft
models.
SDF-18- SA1
also
eradicated
newly
forming
intretumoral
bleed
vessels as
evidenced by
the lack of
cross
sectioned
vessels in
treated
tumors
versus
control
tumors.
Exemplary
results of
an LPM
conjugate in
a model of
tumor growth
is vet forth
in Example
9, which
shows the
results of
experimenM
testing
LPM1d in a
xenograft
model 25of
tumor
growth.
Other LPMs,
such so
ens-provided
herein
containing a
cheinolcine
conjugatod
to a
modified
SA1, also
can be
tested in
similar
assays. Such
TCALIES
demonstrate
that LPMs
can be used
as candidate
therapeutics
for
treatment of
cancer and
angiogenesis
. J.Human
Immunodefici
ency Virus
(lLY) and
other
viruses  189
Conjugates
with toxin
moietie,s
can target
tells
infected
with
Virt1SeS,
each as, but
are not
limited to,
WV,
hepatitis A,
II, and/or
C, and other
sinuses that
chronically
infect
cells. The
mode of
action can
be via the
effects of
toxins on
cellular
metabolism.
In addition,
toxins, such
as Shiga
toxin, and
the modified
Shiga toxin
and active
trammels
5provides.'
herein, are
polynucleori
de adenosine
glycosidases
that
de/minute
pulynucleoli
des,
including
RNA and DNA,
including
viral
nucleic
acids. Hence
conjugates
that are
targeted to
receptors
expressed on
Malty
infected
mills can
treat viral
infection.
For example,
cold agates
provided
herein can
be used, to
target HIV
infected
cells Illand
destroy
viral
nucleic acid
andthr
inhibit or
kill the
cells. Some
e.xemplary
references 



that provide
and use
animal
models of
RSV that can
be used to
test
ligand-toxin
conjugates,
such as LYN+
conjugates
containing a
mortified SA
I, btcludc,
hut are not
limited to,
the
following
references.
Westmoreland
at al.
(1991)
Chemokanc
receptor
expression
on resident
and
inflammatory
cells in the
brain of
macaques
with simini
15inommodell
eiency virus
encephalitis
, Am J
Ratan/ 152;
659-665,
describes
that a
correlation
between
monocyte/mac
rophage
infiltrates
in the brain
and
neurological
disease
exists, and
that
ehemekines
and
thernokine
receptors
could play
roles in HIV
neurepathoge
nesis and
dessihes
their
pattern of
expression
in the
SW-infected
alms macaque
model of HIV
encephalitis
. Elevated
expression
of the
ethinokines
HIP-la, 20
MIP-11.),
?ANTES, and
IF-10 in the
brains of
macaque
monkeys
wilts Sly
mumphtnitis
had been
demonstrated
and in this
study the
correspondin
g chemokine
receptors
CCR3, CCR5,
CXCR3, and
CXCR4 wete
shown to be
expressed in
peOvascular
infiltrates
in these
same
tissues, hi
addition,
CCR3, CCR5,
and CXCR4
wean
detected on
subpopulatio
ns of large
hippinampal
and
neumulical
pyramidal
nelsons and
on glint
cells 25in
normal and
encephalitic
brain. The
data and
results
indicate
that mulIple
chemokines
and their
receptors
contribute
to menneyte
and
lymphocyte
recruitment
to the Main
in SlY
eneephalifis
.
Furthermore,
the
expression
of known
IMIDOSIV
co-receptors
an neurons
indicatm a
possible
mechanism
whereby HIV
or SIV can
directly
interact
with  190
these cells,
disrupting
their normal
physiologica
l function
and
contibudng
to the
pathogenesis
of AIDS
dementia
complex.
Tyor real.
(1993), A
model uf
hunaan
immunodefici
ency virus
encephalitis
in SCID
mice, Noe
Nod dear/Set
USA
90:9658-62,
provides an
animal model
of IIIV-
5associated
dementia
complex to
aid in
development
of
treatments
therefor.
Mice with
severe
combined
imnnmodefici
eney (9011)
mice), which
accept
xenagrafts
without
rejection,
were
intraccrehra
lly
inoculated
with horns"
peripheral
blood
ancells and
IIW. One to
4 weeks
after
inoculation,
the brains
of Mese mice
contained
human
macrophages
(some of
which were
ITIV 1)24
antigen
positive),
occasional
multinucleat
ed 10 cells,
and sulking
gliosis by
immnnocytoch
emical
staining.
Human
macrophages
also were
frequently
positive for
tumor
SeLICISIS
factor type
alpha and
occasionally
for 



interlcutin
I and VLA-4.
Cultures of
these brains
for HIV were
positive.
Generally,
human
naaorophages
were not
prescht in
Me brains of
control
mice, nor
was
sianificant
gnosis. HIV
was not
recovered
from mice
that mooned
HIV only
intracerelma
lly. 15
Pathological
ly, this
model of HIV
encephalitis
in SCID mice
resembles
HIV
encephalitis
in humans
and the data
indicate
that the
activation
of
macrophages
by infection
with HIV
results in
their
accumulation
and
persistmace
in brain and
in the
development
of gnosis.
This model
of IIIM
encephalitis
provides
insights
into the
pathogenesis
and
treatment of
this
disorder.
20Toggas
cur!.
(1994),
Central
nervous
system
damage
produced by
expression
of the
8/IV-1 coat
pmtein gp120
in tramgenic
mice, A'anne
367:188-193,
provides
nava genie
mice that
express
gp120 in
their brains
and used
these mice
to study the
role of
59I20 in the
neuronal and
glint
observed in
humans. The
changes
observed in
brains of
the
Iransgenio
mice
resemble
abnormalitie
s in brains
of
111V-Linfect
ed humans.
The severity
of damage
correlated
positively
with the
brain level
of gp120
expression
These
results
ptiwide in
141,0
evidence
that gpI20
plays a role
part in
IIIV-Lassuci
ated nervous
system
impairment.
This
facilitates
the
evaluation
and
development
of
therapeutic
Integies
sinned at
RIV-Iimin
interactions
.
2008/0882111
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baylcraykows
ka teal,
(1998),
Early
regeneration
of thymic
progenitors
in rhesus
macaques
infected
with simian
immunodefici
ency virus,
f Epp Med
1871767-1778
, using the
SW/macaque
model of
AIDS,
examines the
early
effects of
S1V on the
thymus.
Krucker el
al. (1998)
Transgenic
mice with
cerebral
expression
of human
5immunodefic
iency vims
type-1 mist
protein
gp120 show
divergent
changes in
short- and
long-term
potentiation
in CA.!
hipmecampus,
Neuroscience
83:691-700,
studies
transgenic
mice
constitutive
ly
expressing
glial
fibrillam
acidic
proteimdrixo
u gp 120
from hmin
astroeytes
which
display
neuronal and
glial
changes
Rambling
abnormalitie
s in human
immunodefici
ency virus
type-
I-infected
human
brains.
10Power ei
al. (1998),
Neurovindene
s hi Milne
immunodefici
ency
aims-infecte
d neonatal
cats is
viral strain
simeilie and
dependent on
systemic
immune
suppression,
" Viral
72:9109-15,
proxidcw au
animal model
of IRV and
its role in
imninme
suppression.
Feline
immunodefici
ency virus
(FIR) is a
lentivirus
that causes
immune
supprmsion
sand
nentoloifini
l disease in
cals. To
determine
the extent
to which
different
FIV strains
15 caused
neurological
disease, FR(
VI CSF and
Petaluma
were
consumed in
mc vivo
assays and
in vivo.
Roth viosses
infected and
rcrlicated
in
macrophage
and mixed
ghat cell
cultures at
similar
levels, hilt
VICSF hatred
significantl
y greater
neuronal
death than
Petaluma in
a
nettrutoxioi
ty assay.
VICSIsinfect
ed animals
shmved
sip/rerun
neurodevelop
mmtal delay
compared to
the
Petrumminfen
ted and
uninfected
animals.
20Magnetic
resonance
spectroscopy
studies of
frontal
cortex
revealed
significantl
y reduced
N-acetyl
a.spartateif
irentine
ratios Us
the VleSk
group
compared to
the other
groups.
Cyc/osporin
A treatment
of
Petah/ma-inf
ected
animals
mused
neurodevelop
ment:31
delay and
reduced
N-acetyl
aspartaterer
catine
ratios in
the brain.
Reduced
CD4(+) and
COM+) cell
counts were
observed in
the
V1Cifitinfec
ted gimp
compared to
the
uninfected
and  25
Petalunta-
infected
groups.
These
findings
indicate
that
neurodevelop
inental
delay and
neuronal
injury is
PIV strain
specific hue
that
systemic
immune
suppression
also is an
hisponant
determinant
of
RV-induced
ineurovirole
nce. 



Models for
other viral
infections
are known
and can be
used to
confirm
anti-viral
activity for
other
viruses.
192 k.Kidney
Disease
Conjugatm
provided
herein can
be used for
treatment of
kidney
disease.
Animal
models of
kidney
disease can
be used to
test
ligand-toxin
ennjugates,
such as
1,91q
conjugates
containing a
modified
SAI. Such
animal
models
include
those that
mimic 5
different
human
chronic
kidney
diseases
(CKDs),
which are
well
characterize
d. An
exemplary
reference
that reviews
several well
characterize
d GILD
models,
including
dal(iBM
disease, and
their
relevance to
human
disease is
Durvasnla
and
Shankland
(Methods Mot
Med., 06:
47-66 200)).
For example,
ebb ray-1
inchiced
glomerolonen
kritis in
the rat as a
model of 10
human
mesaugioprol
iferative
glomeralonep
hritia list
been fully
described
(see
Jefferson
and Johnson
(1999) ./.
Nephrot
12:297-307;
Westerhuis
et al.
(2000)
Ass.].
Pathol, 156:
303-10).
Briefly,
rats are
injected
with
anti-thsnoey
ie antibody
which binds
to
glomerular
mesangial
cells (MGCs)
and leads to
complement-d
ependent
mosangiuBsis
.
Mesangiolysi
s ends by
day 2 which
is followed
by Mfrs
prohteration
and
IShypercelln
larity
peaking
around days
5-7.
Thererdler
the MGCs
undergo
a.poptosis
until the
model
resolves
itself.
During the
proliferativ
e phase
there is an
alteration
in MGC
phenotype
which is
associated
with the
deposition
of extra
cellular
matrix
proteins
(ECM) an
early
inchoate,'
of fibrosis.
In the first
unmans there
is an
uprogulation
of soluble
intlanunator
y mediators
including
the
ehemokine
MCP-I which
correlates
with 20 an
influx of
leukocyka,
most
impudently
nacrophages.
Macruphages
are thought
to
centrifuge
to
mcsangiolysi
s in the
eany phase
by producing
reactive
nitrogen and
oxygen
species. In
the later
phase they
are thought
to
contribute
to MGC
proliferatio
n and ECM
production
via the
production
of cytokines
and growth
factors
including
the
profibrotic
TGE-F. The
numbers of
macrophages
peak between
around 2 and
4 ;rod
gradually
25decrease
thereafter.
It has berm
shown that
MCP-1
neutralisati
on its this
model
ameliorates
macrophage
infiltration
, TGE-F
production,
and
synthesis of
ECM
proteins. In
another
study,
depletion of
macrophages
with
clochrmate
liposomes
resulted in
a marked
reduction of
naesangial
matrix
expansion.
193
Exemplary
results of
an Lai
conjugate in
a model of
kidney
disease is
set forth in
aample 6,
which shows
the results
of
expefiments
testing
LPM1d in an
anti-Thy-I
induced
ganerulonepl
aitis model.
The results
show Mat
LPMIel
provides
renal
protection
in a amber
of tested
physiologica
l
parameters.
Other LPMs,
such as any 



5provided
heroin
containing a
chemokine
conjugated
to a
modified SA
I , also can
he tested in
similar as
says Such
rusuln
demonstrate
that liPals
can be used
as candidate
therapenhes
for
treatment of
kidney
disease-
'Hypersensit
ivity Some
exemplary
references
that provide
and use
animal
models of 10
hypenensitiv
ity, which
can be used
to test
ligand-tesin
conjugates,
such as OM
conjugates
containing a
modified
SA1,
include,
tint rye not
limited Co.
the
following
references
set forth
herein. The
moose
delayed-type
hypersensiti
vity (MOTH)
was
initially
developed to
provide a
led( a
contact
bypass:insan
ity. It has
been adapted
to SCIWR for
suppression
of T-cell
modulated
immune
response and
is commonly
used as a
15model of
chronk
inflammatory
disease
(Smite el
al., (1996)
Blond kg:
2073-2979).
For example,
in several
models and
in
particolar,
the oxamlone
HYXAkindoced
allergic
contact
dermatitis
mouse model
has Man used
to identify
potential
antialammato
ry and
inammemodula
ting drags
(Chapman
east,
(1986).4m../
1
Dermalopalka
t 130-8).
Mice
sensitized
to moat/one,
undergo a
reproducible
and 20
rneasureable
inflammatory
response
when a
solution of
the oxamlone
is applied
directly to
the ear.
Hapten-speei
tio natal T
lymphocytes
(a mixture
of Th I and
1h2 cells)
and
macrophages
arc
triggered to
release
proinflammat
ory
cylakines
and
chemoldnes.
There also
is at:Omaha
activation
and
inanition
although
there
numbers are
in the
minority.
Other 0TH
model
studies have
shown that
tieutrephils
cm
indirectly
or directly
regulate 25
the
recruitment
of T cells
by releasing
cytokines
and
cbemokines.
Within
hours, the
ear swells
old
leukocytes
begin 'to
infiltrate
the
extravasenla
r tisane.
Ear
thickness
and cellular
infiltration
peak at 24
brims and
getdually
decline to
baselyn
levels over
several
days. TN:
110008C Cara
increase in
weight with
the influx
alleukocytos
and
production
of exudate.
194
exemplary
results of
an L1721
conjugate in
a model of
hypersensiti
vity is set
forth in
Example 7,
which shows
the results
of
experiments
testing
Llitfle and
LPM1d in a
model of
hypersensiti
vity. Most
oldie
leukocyte
subtypes
involved in
ear swelling
in the MOTH
model
express
CCR2, the
targetedrece
ptor for
MCP-I, among
other
ehmnokine 5
receptors.
Thus,
MCP-1-SA1
(LIMA])
conjugates
containing a
modified SAL
were
selected to
target these
cells for
eliminate's
The results
exemplify
that
MCP-I-SA I
(LPINI)
variants
LI'Mhs and
LI'Mld were
efficacious
in the
treatment of
hypersensiti
vity, and
that TYMic
and LT'MId
have
differing
potcncies
consistent
with their
toxic
activity as
set forth
(see, Pg.,
in it:sample
3). Other
LPMs, such
as any 10
provided
herein
containing a
chemokine
conjugated
to a
modified
SA1, also
can he
tested en
Unitas
assays. Atur
LPM
conjugates
can be
tested,
particularly
any LPM
conjugate
known to
Minot a cell
outface
romplur,
such as any
cell surface
receptor
expressed
Oct one or
mere
leukocytes
involved in
hypersensiti
lity. Hence,
such results
demonstrate
that Lffids
can be used
as candidate
therapeutics
for
treatment of
hypersensiti
vity. 15
J.Formulatio
n and
Administrati
on of
Compositions
Containing
Toxins and 



Conjugates
Thereof
Compositions
for use in
hisannent of
disorders
associated
with
pathophysiol
ogical
inflammatory
- responses,
including
secondary-
tissue
damage and
associated
disease
states. as
well as
other
diseases are
provided
henna. Soots
compositions
contain a
20therapeuti
cally
dilutive
automat of a
ligandhoxin
conjugate
that contain
a targeting
agmt, such
as for
example, a
chemokine or
active
fragment
thereof, and
a RIP toxin,
as described
herein.
Other
conjugates
'mown to
those of
skill in the
ail also are
contemplated
can be
modified
swch that
the toxin
portion is
se glared
with the
toxins
provided
herein, and
compositions
containing
such
anthrugates
also are
contemplated
.
25Effective
concentratio
ns lbr
treatment of
n condition
or disease
of one or
atom
ligariffitox
in
conjugates,
ouch as Tot
example the
LPMs
provided
herein, or
pharmaceutic
ally
acceptable
derivative's
thereof are
mixed with
suitable
pharmaceutic
al ender or
vehicle for
systemic,
topical or
local
administrati
on.
Compounds
are included
in an
influent
efleolive
for treating
the selected
disorder.
The
concentratio
n of active
195 compound
in the
composition
will depend
on
absorption,
inactivation
, excretion
rates of the
active
compound,
the dosage
schedule,
and amount
administered
as well as
other
factors
known to
those of
skill in the
art.
Pharmaceutic
al carriers
or vehicles
suitable for
administrati
on of the
conjugates
5and for the
methods
provided
herein
include any
such
carriers
known to
those
skilled in
the art to
be suitable
for the
particular
mode of
administrati
on. Lc
addition, Me
compounds
can be
fonnulated
as the sole
pharmaceutic
ally active
ingredient
in the
composition
or can be
combined
with other
active
ingredients.
The procise
amount or
dose of the
therapeutic
agent
administered
depend.s en
the
10mann:Oar
{conjugate,
the route of
administrati
on, and
other such
consideratio
ns. tense
he
administered
in a slovv
release
delivery
vehicle,
such as, but
are not
limited to,
mirtospheres
, liposnmes,
micropanicle
s,
nanopattiele
s, and
colloidal
carbon.
Typically a
therapeutica
lly
effective
dosage
should
produce a
semen
concentratio
n of active
ingredient
of from
about 0.1
nWm1 to
about 50-100
tigfml. The
pharmaceutic
al
15compositio
ns typically
should
provide a
dosage cif
from shout
0.01 mg to
about 100 -
2000 mg of
conjugate,
depending
vpon the
conjugate
selected,
per bilowarn
of body
weight per
day.
Typically,
for
intravenous
or systemic
troatment a
daily dosage
of abeam
between 0.05
and 0.5
ingikg
should be
stdlicieut.
Local
application
should
provide
about 1 rig
am to I 00
pg,
typically
about 1 Sig
to about 10
mg, per
single
dosage
administrati
on. 



20 St is
understood
that the
tunomt to
administer
will he a
Mintier of
the
cold/Leak
selected,
the
indication
treated, and
possibly the
side effects
that will be
castrated.
Dosages can
he
empirically
determined
using
recognized
models for
each
disorder.
'the active
ingredient
era be
administered
at once, or
can be
divided into
a number of
smaller
doses to he
administered
at intervals
of time. It
is
understood
that the  25
precise
dosage and
duration of
treatment is
a function
of the
tissue being
treated and
can be
determined
empirkally
using /mown
testing
protocols or
by
extrapolatio
n from in
141,6 On in
vitro test
data. It is
to be noted
that
concentratio
ns and
dosage
values also
eau vary
with the age
of the
individual
treated_ It
is to be
further
understood
that for any
particular
subject.,
specific
dosage
regimens
should be
adjusted
oser time
amording to
the  196
individual
need and the
prolessional
judgmoil of
the person
administerin
g or
supavising
the
administrati
on of the
compositions
, and that
the
concentratio
n ranges set
forth herein
are
exemplary.
'I he
compound can
be suspended
in
micronized
or other
suitable
form Of can
be 5
derivatizod
to produce a
inure
soluble
active
product or
to produce a
prodrug. The
form attire
resulting
mixture
depends upon
a number of
factors,
including
the intended
mode of
administrati
on and the
solubility
of the
compound in
the selected
carder or
vehicle. The
effective
concentratio
n is
sufficient
for
ameliorating
the targeted
condition
and can Ire
empirically
determined.
To terminate
a
composition,
the weight
fraction of
compound
tois
dissolved,
suspended,
dispersed,
or
othenvise-mi
xed in a
selected
vehicle at
an effective
concentratio
n such that
the Careered
condition is
relieved as
ameliorated.
For local
internal
administrati
cm, such es,
intramuscula
r, pareuteml
or
Ultra-articu
lar-
administrati
on, the
compounds
are
generally
formulated
as a
solution or
suspension
in an
speous-based
meemm, such
as
isotopically
hollered
saline or
are
lbcombined
with a
biocompatibl
e support or
bioadbesive
intended ler
internal
administra
The
resulting
mixtures can
be
solutions,
suspensions,
emulsions or
other such
mixtures,
and can he
formulated
as an
aqueous
mixture,
creams,
gels,
ointments,
emulsions,
solutions,
elixirs,
lotions,
suspensions,
tinctures,
pastas,
foams,
aerosols,
20irrigation
s, sprays,
suppositorie
s, bandages,
or any other
formulation
suitablr for
systemic,
topical or
local
administrati
on_
Pharmaceutic
al and
cosmetic
carriers or
vehicles
suitable for
administrati
on of the
compounds
provided
herein
include any
sucta
carnets
known to
those
skilled in
the art to
be suitable
for the
particular
mode of
administrati
on. In
addition,
the
compounds
can be 



25
formulator'
as the sole
pharmaceutic
ally active
ingredient
in the
composition
or can be
combined
with ether
active
ingredients.
The relive
compound is
included in
the carrier
in an amount
sufficient
to exert a
therapeutica
lly useful
effect in
the absence
of serious
Ionic
c-ffects on
the treated
individual.
The
effective
concentratio
n can be
determined
197
empirically
by testing
the
compounds
using in
vitro and Si
vivo
systems,
including
tho animal
models
described
herein.
Solotions a
suspensions
used for
local
application
can include
any of the
following
sompunents:
a sterile
diluent,
such as
water for
injection,
saline
solution,
fixed 5oil,
polyethylene
glycol,
glycerine,
propylene
glycol or
other
synthetic
solvene
antimicrobia
l agents,
such as
bangl
alcohol and
angry!.
pambens;
antioxidants
, such as
ascorbic
acid and
sodium
bisutfite;
ebolatbag
agents, such
as
ethylenediam
inetetraacet
k acid
tENTAP,
butlers such
as acetates,
dtrates and
phosphates;
and agents
for the
adjustathan
of tonicity
such as
sodium
chloride or
dextrose.
Liquid
preparations
can be 10
enclosed in
ampules,
disposable
syringes or
multiple
dose vials
made organs,
plastic or
other
suitable
material.
inhabit
carrion can
include
physiologica
l saline or
phosphate
buffered
salino
1P1351, and
the
suspinsions
and
solutions
can contain
thickening
and
solubilising
agents, such
as glucose,
polyethylene
glycol, and
polypropylen
e glycol and
mixtures
thereof.
Liposomal
suspensions
also can be
suitable as
pharmaceutic
ally
15acceptable
carriers.
These can be
prepared
according to
methods
lotown to
those
skilled in
the at
The
therapentic
agents for
use in the
methods inn
be
adodnistered
by any route
known to
those of
skill in the
art, snail
as, but arc
not limited
to,
topically,
intraanicula
rly,
intransterna
lly,
intraocularl
y,
intraventric
ularly,
intrathecall
y.
intravenousl
y,
20intramuscu
larly,
intraperiton
eally,
intraderfnal
ly,
intratrachea
lly, as well
as by any
combination
of any twit
or more
thereof.
'I he most
suitable
route for
&Ministratio
n will vary
depending
upon the
disease
state to be
heated, for
example the
location of
the
inflammatory
condition.
Modes of
atbninstrati
on include,
but are not
limited to,
topically,
locally,
intraanieula
rly,
25intraciste
rnally,
intraocularl
y,
intraventdcu
larly,
intrathecalt
y,
intravenousl
y,
intramuscula
rly,
innatracheal
ly,
intrapeatone
ally,
intradeartal
ly,
stennactical
ly and by a
combination
of any two
or more
thereof. For
example, for
treatment of
SCI and
other CNS
inflammatory
conditions,
local
administrati
on,
including
administrati
on to the
CNS fluid or
into the
brain (e.g.,
intrathecall
y,
intraventric
ularly, or
intraciatern
ally)
provides
198 



the
advantage
that the
therapeutic
agent eat be
administered
in a high
coneenlratio
n without
risk of the
complication
s that can
accompany
systemic
administrati
on of a
therapeutic
agent
Alternativel
y,
administrati
on can be by
sterotnetic
inoculation
into the
brain such
as, for
example, in
treatment of
tumors.
Similarly,
for
treatment or
5inflammator
y joint
diseases,
local
administrati
on by
injection of
the
therapeutic
agent into
the inflamed
joint (i.e.,
intraarticul
arly,
intravenous
or
subcutaneous
means) can
be employed.
As another
example, a
disease
state
associated
with an
inflammatory
akD
condition
advantageous
ly can be
treated by
topical
administrati
on of dm
therapeutic
agent, for
example
fonulated as
a create',
gel, or
ointment For
treatment uf
a disease 10
state
associated
with an
intlannatory
lung
condition,
the
preferred
route for
administrati
on ofttse
therapeutic
agent can be
by
inhalation
in an
aerosol, at
intratrachea
lly.
Hence, the
conjugates
can be
administered
-by any
appropriate
route, for
example,
orally,
parententhy
(e.g.,
inuavenmoly,
intraperiton
eally,
intranmscula
try,
intratiormat
ry, 15 via
subcutaneous
injeetion or
infitrion or
implant),
nasally, or
via
pulmonary,
vagina,
rectal,
sublingual
or topical
route, is
liquid,
semi-liquid
or solid
form and are
fornmlated
in a manner
suitable for
each mute
uladmixtistr
ation.
Preferred
modes of
administrati
on depend
upon the
indication
treated.
Dermatologic
al and
ophthalmolog
ic
indications
will
typically be
treated
locally;
tobereas,
tumors and
SO- another
such
disotriets,
will 20
typically be
treated by
systemic,
intradermal,
intramuscula
r,
stereotactic
or other
modes of
administrati
on. The
administrati
on can baby
injection
(using e.g.,
intravenous
or
subiculammus
means), but
could also
be by
continuous
infusion for
slow or
timedadminis
tradon
(using e.g.,
slow release
devices or
minipumps
such as
osmotic
pumps, or
skin
patches.)
25The
therapeutic
agent is
administered
in an
effective
amount.
Amounts
Obeli cc for
therapeutic
one will, of
cone, depend
on the
severity of
the disease
aced the
weight and
general
state of the
subject as
well came
run of
administrati
on. Local
administrati
on of ihu
therapeutic
agent will
typically
require a
smaller
dosage than
any mode of
systemic
administrati
on. although
the local
concentmtios
of the.
therapeutic
199 agent
elm, is some
cases, be
higher
following
local
administrati
on than can
be achieved
with safety
upon
systemic
administrati
on. Since
individual
subjects can
present a
wide
variation in
severity nf
symptoms and
each
thmapeutic
agent has
its unique
therapeutic
characterist
ics, it is
up to the 5
practitioner
to determine
a subject's
response to
treatment
and any the
dosages
accordingly.
Dosages used
in vitro can
provide
useful
guidance in
the amounts
aseful for
b2 sits
administrati
og of the
pheamaueutic
al
composition,
and animal
models can
in some
eases be
used to
determine
effective
dosages for
treatment of
particular
disorders.
In general,
however, for
kcal
administrati
on, it T
contemplated
dant
an:Thiel:dye
amount of I
0 the
therapeutic
agent will
be Sr amount
within the
range from
about 0.1
picograms
(pg) up to
about 1 ng
per kg body
weight
Various
consideratio
ns in
arriving at
all
effective
amount are
described
in, erg.,
Goodman And
Grimm's: The
Pharmacologi
cal Bases of
'Therapeutic
s, SW ed.,
Pergamon
Press, 1990;
and
Remington's
Pharmaceutic
al Sciences,
17th us],,
Mack
Publishing
Co., Easton,
Pa., 1990;
and in the
studies of
Mantyb et
at,
15(1997)Scie
nce 270:
275-79,
involving
the
intmthecal
injection of
a neuronal
specific
ligand-toxin
. 



To one
embodiment
of the
compositions
and methods
provided
herein, the
therapeutic
agent is
administered
locally in
aglow
release
delivery
vehicle, for
example,
encapsulated
ma colloidal
dispersion
system or in
polymer
stabilized
crystals.
(Taut
70colloidal
dispersion
systems
include
nanorapeules
,
microsphercs
, heads, and
lipid-based
systems,
including
oil-in-water
emulsions,
micelles,
mixed
micelles,
and
liposonees.
The
colloidal
system
presently
preferred is
a lipobane
or
mice:sphere.
Lipnsomes
are
artificial
membrane
vesicles
which are
useful as
slow release
delivery
vehicles
when
injected or
implanted.
Some
examples of
lipid-polyme
r conjugates
and bygones
are 25
disclosed in
U.S. Patent
No.,
5,631,018,
which is
incorporated
herein by
reference in
its
entirety.
Other
examples of
slow release
delivery
vehicles arc
biodegradabl
e hydrogel
matrices
(U.S. Patent
No.
5,04l,292),
&SST polymer
conjugates
(U.S. Patent
No.
5,714466),
and
mulgvesicula
r lijansomes
(Dcpolbaman,
Depotecia,
San Diego,
CA) (D. ft
Patent Nes.
5,723,147
arid
5,766,627).
One type of
inierosphere
suitable for
200
encapsulatin
g
therapeutic
agents for
local
injection
(e.g., into
sabdermal
tissue) is
puly(1),Ltia
cidde
microspheres
, as
described in
D. Flotilla
(1997)4Ineri
h. Attain.
84:90- 94.
Besides
delivering
an effective
therapeutic
dose to the
site of
trauma and
5decreasing
the chance
of systemic
toxicity,
local
administrati
on Man
decreases
the exposum
of the
therapeutic
to
dcgradative
punnesses,
such as
Notcolytic
degradation
and
immunologica
l
intervention
via
araigenic
and
immunogenic
responses.
Drug
derivatizati
on with, for
example,
monometboxyp
oly(ethylene
glycol) also
can decrease
the
likelihood
of the above
mentioned
drawbacks.
Pegylation
of
therapeutics
has been
toreported
to increase
resistance
to
proteolysis;
increase
plasma
half-life,
and decrease
antigenic
ity and
inummegencit
y. 14xamples
of pegylati
on
methodologie
s arc given
by I AI and
Felix
(1994)1/71.
d Peptide
Protein
Res.,
43:127-138;
I ii and
Felix (1993)
Peptide
Res.,
6:142-6;
Felix et
ai.(1995)Int
. d Peptide
Reno
46:253-64;
Beings- ei
al, (1994) g
Eng.269:1339
1-4(14;
Ilneneanu et
at (1995)]
Immunot,
154:3088-95.
15The
compositions
provided
herein
further can
contain one
or more
adjuvants
that
facilitate
delivery,
suet Ca, bat
are not
limited to,
inert
carriers, or
colloidal
dispemion
systems.
Itepresentad
ve and
coo-limiting
example:Jot
such inert
carriers Can
be selected
from water,
isopropyl
aluohol, ga'
swam
thanocarbans
, ethyl
alcohol,
polyvinyl
pyrrolidone,
propylene
glycol, a
gel-producin
g material,
stcaryl
alcohol,
stearic
acid,
20spermaceti
, sorbitan
monooleate,
methylcellul
ose, as well
as suitable
combinations
of two or
more
thereof, A
composition
provided
herein also
can be
formulated
as a sterile
injectable 



suspension
according to
known
methods
using
suitable
dispersing
or wetting
agents and
suspending
agents. The
sterile
injectable
preparation
also can be
a sterile
injectable
25solution
or
suspension
in
anon-toxic
parenterally
-acceptable
diluent or
solvent for
example, as
a solution
in 1-4,
batanesnol,
Sterile,
fixed oils
are
conventional
ly employed
as a solvent
Or
suspending
medium. For
this purpose
any bland
fixed oil
can be-
employed,
including,
but arc not
limited to,
synthetic
mono- or
diglycerides
, famy
icicle
(including,
olcic acid),
naturally
occurring
vegetable
out like
sesame oil,
coconut oil,
WO
2008/1180218
PCUCA2111710
02278 - 201
- peanut
oil,
cottonseed
oil, and
other oils,
or synthetic
fatty
athletes
like ethyl
Orate_
Buffers,
preset-Wives
,
antioxidants
, and the
suitable
ingredients,
can he
tempera:ad
as required.
Oral
conpositions
generally
include an
inert
diluent or
au edible
carrier and
can 5 be
compressed
into tablet
or enclosed
in gelatin
capsules.
For the
purpose of
oral
ththapeutic
administrati
on, the
active
compound or
compounds
can he
intro/crated
with
excipithts
audited in
the fonn of
tablets,
capsules or
troches.
rhantheallti
callY
compatible
binding
agents and
adjuvant
materials
can be
included as
part of the
composition.
ItThe
tablets,
pills,
capsules,
troches and
the like can
contain any
of the
following
ingredients,
or compounds
of a similar
nature: a
hinder, such
as
microcrystal
line
cellulose,
gum
tragacmith
and gelatin;
an othipient
such as
starch and
lactose, a
disintekvati
ng agent
such as, Imt
not United
to, alginic
add sad corn
starch; a
lubrictmt
such as, but
not limited
to,
magatainm
stearate; a
glidant such
as, hut not
hatted to,
15colloidal
silicon
dioxide; a
sweelthing
agent such
as amass or
saccharin;
and a
itavoting
aged nth as
peppermint,
methyl
salicylate,
and thil
thawing.
When the
dosage unit
ferns is a
rental; it
can contain,
in addition
to material
of the above
type, a
liquid cuter
each as
fatty oil.
In addition,
dosageunit
forms eon
contain
various
other
materials
which modify
the physical
forts of the
dosage unit,
for 



20 example,
cuttings of
sugar sad
other
enteric
agents.conk/
gates also
can bc
admixialthad
as a
component
than elixir,
suspeashin
yank wt..
chewing gum
or the like.
Syrup can
contain, in
addition to
the active
compounds,
sucrose as a
swentening
agent and
ordain
prthentative
s, dyes and
colorings
and flavors.
The naive
materials
also can be
mixed with
Oho active
materials
that do not
25impair the
fleshed
action, or
with
materials
that
supplement
the dotted
action, such
as
cis-platin
for
treatment of
tuniors.
Finally, the
compounds
can he
packaged as
articles of
manufacture
containing
packaging
-material,
one or mere
conjugates
or
compositions
as prodded
herein
within  202
the
packaging
material,
and a labs]
that
indicates
the
indication
for which
the
conjugate is
provided.
K.Methods of
Treatment of
Diseases and
Disorders
Using Toxins
or
Conjugates
Thereof
5Provided
herein am
methods of
using any
one or More
of the
liquid-toxin
conjugates
provided
herein,
including
those
ccmtaining a
modified RIP
moiety stash
as a
modified 5M,
('or the
treatment of
disease or
disorders
for which
the
lig-and-toxi
n conjugate
is designed
to target By
yimie
roccptur-spe
cific
targeting of
the
conjugmes to
cells
expressing
the targeted
receptor,
the
compositions
and methods
provided
herein 10
permit the
selective,
deliberate,
and
surreptitiou
s delivery'
of
therapeutic
agent to
cells that
orchestrate
the response
to injury or
disease.
Targeting of
the
conjugates
to cells
involved in
the
pahophysiolo
gicai
processes of
immtmemodu
Story and
btilammatury
diseases and
other
traumas
permits
receptor-med
iated
internalizat
ion of the
conjugates
thereby
facilitating
toxin-mediat
ed cell
toxicity and
elbninctiou
of
pethological
cell 15
components.
Hence,
provided
licreht arc
methods of
using
conjugates
to treat
inflammatory
or immune
diseases and
conditions.
To
appreciate
the use of
such
conjugates
to treat
such
diseased or
conditions,
an
understandin
g of the
immune
system and
the
participatio
a of
pathological
cells to the
exacerbation
of such
disease is
required, as
is a
discussion
of the
20limitation
s of cument
candidate
therapeutics
. The
following
discussion
provides
such
bacliseound
prefatory to
a discussion
of the
selectioa
and use
oflig-end-to
xin
conjugates,
such as
those
containing a
modified
toxin, in
the
tuntnaent of
exemplary
diseases.
I.The Immune
Rost Defense
System and
Inflanimntio
n The immune
system can
be divided
into the
innote and
adaptive
awns which 



25 together
confer an
intact
immimesurvei
llame and
host defense
system. The
system
includes
several
heterogeneou
s
populations
of
leukocytes
which
include but
are not
totaled to
munocytie or
macrophages
(collectivel
y refemed to
as
mononuclear
phagocytes
(MNPs),
neutrupltils
(polymurphon
uelear
neutrophils,
lez4 N), T
cells, B
erminophils,
basophils,
natural
killer (NK)
cells,
dendritic
cells (DCs)
and mast
cells  WO
20011nS021eC
TJCA200000ii
gt 203
(MaCs)). The
innate
intim:um
system
relies on
cells
inuncdiately
reactive
toward
invading
entities
such as
microbes and
includes
MNPs,
dendritie
cells,
neotrophils
and NK cells
The adaptive
immune
system
includes T
med B cells,
which
require
activation
by antigen
presenting
cells,
principally
dendrilie
cells, in
order to
target
specific
host 5
invaders.
Cells of the
innate and
ad pt -e
nmun re pw
Icncert with
USSur
residential
cells (TRC;
e.g.,
epithelial
cells) in
order to
maintain a
homeostatic
balance in
many organ
specific
processes
including
embryogenesi
s,
angiogenesis
, lymphocyte
trafficking,
wound
healing,
tissue
repair,
removal of
cellular
debris and
oilier
unwanted
agents such
as microbes,
viruses or
cancer cull
clones (eg.,
Emile el
al.1.1a,..st
.  10
Dermatol.,
125: 615-28,
2005;
Chaturvedi
reed.,
Indian 1.
Med Res.,
124: 23-40,
2006;
Himde,l.
Exp. Med.
201: 1031-6,
2005;
Krishnaswam.
y anal.,
Methods Mel.
Biol. 315:
13-34, 2005;
Martin and
Leibovielt
Trends Cell
Biol., 15:
599-607,
2005; Kim,
Carr. Drug
Targets
Inumme
Endocr.
Relabel.
Disord., 4:
343-61,
2004; Moses
and
Willimann,
Arm. Rheum.
Pis.
63(supp12):
84-9, 2004;
Roche
star!-, Nat.
Immunel.,
5:971-4,2004
;  S
Schaerli or
al., I. Exp.
Med., '99:
1265-75,
20114; Olson
and Miller,
1. [mutant.
173:
3916-24,
2004;
Middleton et
al., Blood,
100:
3853-60,
2007;
coverer al.,
Clia 31:
76266,
2000).
Homeostatic
Inflammation
Housmstatic
inflammation
is a
multi-factor
ial
biochemical
process
that's  20
orchestrated
and
perpetuated
by activated
TINE and
activated
Nils of
leukocyte
lineage with
a pivotal
role of the
ehernoldne-m
essaging
systent
Soluble
factors
released
front
injured and
dying cells,
immune
complexes or
complex
charged
antigens
like
bacterial
Iffiopnlysac
charides
(M'S) and
viral
envelope
proteMs
working via
the
complement
and toll
receptor
system are
common
triggers of
leukocyte
activation
and
recruitment.
In  25
response,
leukocytes
undergo
profound
phenotypic
changes
including dm
npreptlatinn
of cell
adhesion
molecules
(CA)nls) and
pruirllanama
tory
eytokines
and
chemoldnes
for
trafficking
and
communicatio
n with other
leukocyte
groups. Once
at the site
of invasion
leukocytes
produce an
armament of
cytotoxic
makatun. For
example,
reactive
oxygen and
nitrogen
speeics,
padeolyth
enzymes and
eiemancids
kill off
invading
microbes
Fled  204
fungi which
are
pbagnytosed
principally
by
macrophages
and PISITIS
At wound
sites for
example
leukocyte
(especially
mashaphage)
- derived
growth
factors
(CIO)
including
vascular
endothelial
growth
factor
(1TEGF) and
fibroblast
OF (FOP)
facilitate
ungiogenesis
. Profibroic
factors soda
as
transforming
growth
factor-bete
401-bg
facilitate 



5 seining
and wound
healing
(Krislmasura
my c/at
(21305)Metho
ds Mot Biol.
315: 13-34;
Paned et
(20115),4m.1
Physiol.
Limp Cell
Mod
Physics,.
288: L3-15:
Taylor et at
(2005)Aanu.
Pint
Immoral. 23:
901-44;
Byrne clot
(2005)1 Cell
Mod Med.
9:777-94;
Carroll
(2004) Neat.
Immune?. 5:
981-6;
Iwasaki and
Medzhitov
(2004) Nat
!ammo!. 5:
987-95;
Martin and
1.eibovich
(2001) &ends
Cell kid.
15: 599-607;
Liu and Pope
(2001) 10
Rheum. Nis.
Clio. North,
Am., 30:
19-39; Stark
et at (2005)
Inunemihr,
22: 285-94;
Gordon
(2003) Nat
Rev.
Trammel., 3:
23-5; Borish
and Steinke
(2003)JAIler
gy CM.
Imatanot.,
101:0460-75;
Cross and
Claerion-Wel
sh (2001)
Trends
Pharmacol.
Sci., 22,
201-7;
Trautman, et
al. (2000)J.
Parked, 190:
100.6).
Generally,
such immune
mediators
generated by
activated
leukocytes
are
protective,
testis
certain
pathological
15
situations
they can
become
harmfid and
perpetuate
disease.
lbPathologic
al
inflammation
Inflammatory
responses
are mediated
by inmate
defense
cells that
accumulate
at the site
uf tissue
injury or
trauma to
rid the body
of unwanted
exogenous
agents
(e.g.:
microbes) or
endogenous
agents
(e.g.:
cancer cell
clones); to
clean up
cellular
debris, and
20 to
participate
in tissue
and wound
healing.
Unfortunatel
y, the
molecular
mechanions
involved in
these
reparatory
(inflammator
y) processes
can initiate
secondary
tissue
damage,
which, in
bun,
coarriblites
to the
patbogennis
and
persistent
pathology of
a number of
billammatory
diseased.
The
molecular
merinisms
and the
cellular and
chemical
mediators
involved in
secondary
tissue
damage are
similar, if
not
identical,
in 25 most
inflammatory
diseases of
man. For
example, in
pathological
sin:miens
induced by
activation
of a great
number of
stimuli
including,
bat not
limited to,
viruses,
bacteria,
parasites
pmintlammato
ry
cytokines,
chemoldnes,
hypos*
ischonia,
proteinuria
(protein in
the urine),
advanced
glycerin end
products
(AGF),
automilibist
ica,
systtunic
nucleotides,
complement,
immune
complexes,
ininninciglo
bulins, and
environment:
11  WO
200itslumgfi
rfid20e7re02
31 205
pollutants
such as
cigarette
smoke can
lead to the
activation
of cells
including,
Ind not
lauded to, a
variety of
leukncytes
and TRC
including
gnat cells
of the CBS,
mesangial
cells ()rlC)
of the
kidney, and
endothelial
cells of
many Organs.
The stimuli
can be the
initiating
fantods) of
disease, but
the TRC and
inflammatory
leukocytes
are the
soldiers 5
of disease
pathology.
Activated
TRC and
resident
leukocytes
express and
secrete
among other
things
members of
the
cytokine,
ehemokine,
and growth
factor
super-gunnie
s, which
facilitate
leukocyte
activation,
infiltration
and
proliferatio
n at the
sites of
inliarrune.t
ion. The
specific
chemokines
and other
prondleiluna
tery
molecules
released by
the TRC of
any given
tissue
defines the
specific
leukocyte
infiltrate
in any given
disease or
trauma
10(Lindemens
et al.
(2006)
Clive. Esp.
Immunol.,
144409-17;
fluttem et
at.
(2005)Am.
Physic!.
Lung Cell
MR. Physiol.
288:1,3-15;
Boyle, J.J.
(2005)Curn
Vase.
Phannacol.
3: 63-8; Liu
and Pope
(2004)
Rheum. Dir.
Clin. North.
Am., 30:
19-39;
Tetley
(2002) Chem
12111565-159
S; de Leeuw
etal. (2005)
Ann. N. Y.
Acad. Sri.
1051:
362-71;
lerinda, et
at
(2005)Rheran
caol. Int.
25:411-3;
Raivich and
Paned (2004)
Brain Res.
15Brain Res.
Rev., 46:
261-81;
TokarslarRod
ak et at
(200't) Ant.
Agflc.
bistros.
Med. 11:
227-31; Hon
etal.
(2004).f.
Am. Son
Nephrol, 15:
1089-96;
Hayashids el
al. (2001)
Arthritis
Ras. 3:
118-26;
Garcia-Ramol
lo clot,
(2002)J.
Immuno1169:
6467-73;
Kiln et 



al. (2002)
Blood 100:
11-6; Perez
de Lena
(2001)./.
Am. Soc.
Monroe.,
12,1369-82;
Barnes et
al., Eur.
Rescind.,
22: 672-88,
2003; Luster
et al., Nat
lnimunol.,
6: 1182-90,
20 2005;
Chaim awl
Ransohoff,
N. Eng. J.
Med., 354:
610-21, 2006
).
Precisely
which
inflammatory
mediators,
such m
crokines,
chemokines
said cognate
receptors,
employed in
pathological
inflammation
depends upon
the exact
leukneyte
subtype
involved,
the tissue
or otgan in
question and
the stage of
injury or
disease. In
addition,
the release
of
inflammatory
mediators
can lead to
pathological
25 cecina
that become
perpetuated.
For example.
eytokines
and
chemokines
perpetuate
their own
production
and are
released
from
leukocytes
via
autocrine
aid
perecrine
mechanisms.
They also
indite the
synthesis
and release
of nytotothe
compounds
from the
cells that
they target
In addition
to
neurtetoxins
, resident
and
infiltrating
hathocytm
release the
same
molecules
used for
homeostatic
pmposes in
oiner to
mediate
tissue  206
damage.
Cyffikines
and
chemokines
induce the
expression
of cell
adhesion
molecules
(CAMs) and
cell surface
antigens
(including
squiffy and
chemokine
receptors)
CM various
cell[Hies
including
leukocytes,
endothelial,
ghat and
cancer
cells. CA.Ms
and
glycosaminog
lyeans
(GAGs) are
essential
for cell
trafficking
(or
migration)
in not only
5homeostatic
circumstance
s but also
in
pathological
lffilammalof
f conditions
including
cancer
metastasis.
The
Ppregulation
of cell
surliffix
antigens
contribute
beellular
activation
which
contributes
to Rinser
production
of
inflammatoff
mediators.
In addition,
the
composition
olthe
mitffienviro
nmental
milieu of
ffilammatory
factors
affects the
phenotypes
of different
cells. For
example,
neuffulds
are known to
express
10CRC
reccgoff but
in certain
eases like
septic acute
lung injury
and
reperfuision
iojoy they
express CC
receptors
including
CCR2.
An
overgealous
infiltration
, (drunk)
activation
and
proliferatio
n (increased
numbers) of
relatively
discaffspeci
fic subtypes
of
leukocytes
have buff
categoricall
y
demonstrated
to uptight,
the
immunopathol
ogg of a
wide range
of hundreds
of different
15clinical
conditions,
diseases and
traumas (see
e.g. Table
6; Table 7).
Tissue-speci
fic
variations
arc
principally
a matter of
different
leukocyte
subgroups
occupying
the lead
role, for
example,
mieroglia in
the early
stages of
CNS
inflammation
;
eosinophils,
cells and
mast cells
(Mees) in
allergic
inflammation
of theand
macrophages,
TM cells and
MaCs in
chronic
kidney
diseases
(ffifffis).
In addition,
leukocyte
&arced 20
soluble
mediators
such as
platelet
derived
crowd'
factor
(I'l)(iF)
and
transforming
growth
flictorg
(T0143) are
regulators
of other
pathological
ISO UcS.Set.
such as
angiugenesis
and
fibrosis,
respectively
. The
importance
urabsolute
numbers of
leukocytes
in
disease/chro
nic
inflammation
process is
underscored
by recent
studies
showing that
postmenopaus
al tram=
with high
leukocyte
cell counts
have a
40-50% 



25 higher
risk of
heart
attacks,
strikes and
death than
those women
with low
counts
(Cuslunim,
Arch.
Intern, Med.
165: 487-8,
2(X)5;
Maffolis, et
al., Awls
Intern. Med.
165: 500-8,
2005).
Alveolar
macrophagffi
play a role
in the
pathogenesis
of chronic
obstructive
pulmonary
disease
(CORD).
Patients
with CORD
have up to a
10-fold
increase in
MNP numbers
in airways,
lung
parenchffina
, brouchoal
veolar
lavage fluid
and  010
2009/090330
207 sputum
compared to
controls.
Similarly
patients
with
emphysema
showed a
25-fold
increase in
Mar number
in the
tissue and
alveolar
space
(Tetley,
Chest
1217156S-159
8, 2002).
Adoptive
transfer
studies
showed that
the
increased
numbers of
&amender
macmpliages
correlated
with
macrophage
induced
proteinuria
(a marker of
kidney 5
injury),
giommular
cell
proliferatio
n and
hypereellula
rty. Further
there is a
correlation
between
leukocyte
subtype
numbers and
the severity
and
pp/pros/ion
of a diverse
nurnber of
diseases
(e.g.,
Ikezumi, et
al., Kidney
Int., 63:
43-93, 2003;
Drightling
et al., N.
Engl. 2.
Med. 346;
1699-705,
2002; Panzer
et an,
Transplantad
on 78:
1341-30,2004
). Tablet
below sets
kith
references
rupporting
dac rulc of
various
leukocytes
in the
pathology of
a 10 vatiety
of diseases
and
disorders.
Table 9 sets
forth
exemplary
leulowyle
populations
mid other
immune cells
or tissue
resident
cells
involved in
the
pathology of
a number of
diseases.
TABLES;
Leukocytes
In the
Pathology of
Disease
Disease/
TantaExenrpt
ny
References
Arthritic
Discos.earin
eman et 57.,
pain. Rheum.
Dis., 63:
294-300.2606
;
Admen/smiles
roar, 3.
Patlac.I.,
208 : 35-43,
2006 : Ma
and Pope,
Car. Phases
TICK, I I:
569-380,
2093;
Hvaimouto et
al. Ana.
Rheum. Dip,
63: 1186-94,
1004 ;
Kcall,
ArtItHtis.
neva, 22 :
710-21,
2009. Lewis
and Pollard,
Lancet Res.,
66:
605-12.2006;
ratnurnanth
and
Hwartp,1Leuk
os. Biol.,
79, 639-51,
2006;
Alluvena et
al., Q.
01111,7
Thor. Rev.,
I: 81
92,2035;
`Neale
ai.,31.11ims
.l. MM., 4:
30. 2006.
Mantovani et
al., Setnin
Camcex
Biol., :
155-60,2004
; gen Hamel,
Cancer
MEtannIS
Rev,
Published
ahead of
print, 2006.
Gardievapeuh
r
Disc..Harmon
et at.,
Anne. Rev.
Paha Mech.
Di,. I:
297429;
2006, Boyle,
CUT. Vat,
Phannecola
3; 634,2005;
Chore and
tallb11.),
Cr. Rs.,
11858-66,
2004; Usti
et al., Fes&
0,16: I
038-40,
2002.
Cli}017i0
Kidney
Di...(Paine
and
Ley.1AutSoc.
...Nepkol.,
17:
305.11,1006:
LcIdy, Adv.
Chronic
Kidney
Ills., 12:
353-65,
2005; Septet
end Nelson,
Wut1t1Scicat
ifieloornal
5: 835-14,
2003; &putt
roar,
,Am.Soe.Neph
rul., II:
152-76.
2000:Tipping
and
'<achinos
Otis. rep.
stimulant,
1427 207-15,
2005. CNS
rli,o,ersaed
rrenaae
Minolta et
a1., P.
Phaerrrecol.
Sci.,:
461-470,
2006 ; been
W., 
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167-8t0 2005
; Bugeom et
al., I.
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Death
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et
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2353-72.
2005 ;
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: Puska er
at, Clin.
Hegira.. II:
30-9, 2004 ;
Beg:trio a
rtl., Semin.
Grit Case,
Med, 24 :
40-1-530.1)0
3.  Aries et
al., 01060,7
; 768-73,
2075 ;Foetid
al , 1
Pathal., 204
311-6,
20514:
Ishibasbi,
al al, Circ.
Res., 94 :
1206-10,
2004  Wagner
el al., Crin
hap.
R1111.1.1101
.,
21:185-92,
11113: Falk
aud Tannage,
J. Nephrol.,
17(9uppl 8):
03-9,2004,
Vasgular
Diersoes
Obesity
Heels and
Olefsky,7.
Clio.
Invest.,
116:
73-5,2036;
Waiaberg et
at, J, Clot.
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9: Exemplary
Leukocyte
Cell Types
in Human
Diseases
Exemplary
Leukocyte
Su0451.1
Bastrabils
'PAK DC, T,
FMK fi  
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Disease/Irat
ura kn.
Kidney
(Bayer
Ovarian
(Baser
Cartliuvascu
lay Diseases
Atha.
sclerosis
Myocardial
Infarctim
Reston. it
Chronic
'Kidney
Diseases
Dialydic
NepluopatlY
Glumeinlones
hritides IBA
NephroPathy
Lupus Nephri
Lie CNA
Dinoenes and
Traurna
Alzheimer's
Dictate
Mollla
Sclemsis
Traumatic
Brain Injury
Spinal Curd
LymY
Spongithom
Encophalopai
hics Stroke
Bye Diseases
Conjunctivit
is
Festifvvolis
e
Vitrooretioo
pathy
Rednitis and
Iritis
thesis my
nod AIDS
IIIMMilnatOr
y -Rowel
Diseases
(Bohn's
Discs.:
Ulcerative
Colitis
FABioophilic
Bastroentnri
tis Jessie
Di5.1.5 GAM 



Osleoartivit
ls
OALApponAis
Rheumatoid
Artfuids
Lisa
Diseases
Pulmonary
Diseases As
sic Lung
IN."- Acute
Respiratory
Distr..
Syndrome
Asthma
Chronic
Obstructive
Pulmonary
Disoaso
Cystic
Fibrosis
EuphYsema
Easinophilic
PnyamOnia
Palmonuy
IBbrAAS Skin
Disease.
Denrafids
Exemplary
LeilkOtge
Sa_k, pe.
TAM, FMK DC
YAM, PAIN
MN?, T. NIC,
Mac MM',
T.PA1N AMP,
?MN, T, Mac
MN?, T,
Eosinophds
FLAP, T,
PMN, Mar
MAP, ?MN, T,
Mae, DC MITA
7, FMK B. DC
Ma C !ABB
Thl, FMB, B
MNP, T, ?MN 



MAT, T, PAN,
DC, Mae MN?,
T, MaC,
Posinophils,
B MAT, ?MN,
B, DC, T,
MOP, 0, MaC,
Ensimphib,
PMN MOP, T,
n. DC,
Eusinophils,
Mac, PAIN
Losinuphils,
752, MaC,
LUBIN MN?,
PMN, Bos
iraphils
MN?, T
Eosinoplalls
. MAP,MaC,
NB MOP,
r,mN, DC,
%LC,
Eosinopkis
PMN, BNB
FAsinophils,
Mat:, B MIBP
PMN T Mae
Losinophils
Eosinophity
MAP, MI,?,
T. GC
PM-Ayr,
Eusinuphils,
BIBB Mac T,
MaC,
Eosinophils,
Ii. IBM  210
Dis easearau
maFuemplyalm
ukoryte Sub
EczemaMNP,T,
DC, Mae,
Bosorkits
T, MNP. DC,
MaC,
Basophils,
F,ssderpl,il
c
rsoriaMsPMN
Systemic
Diseases
tierces
DiseasePI&AT
, B, MN?,
BasophiSS,
Mae
SarooidesisM
ills. PAIN.
T,
Bosinophils,
NK, CC
MN?,
llosinophils
, MNP, DC,
FY
liasuphils,
Scissor.=Nit
Sepsis
Sjoereds
Syndrome
Systemic
Lupus Ery
atm-emus.
DlymtlyMaC,
Adipocyles 



Transplantat
ion Draft
Versus Ilast
Dismuc
Orals/Organ
RejectionMN?
, T DC, Mae,
Tosinnprils,
ado. 13 Vm
col.
Diseases
Dimas Melt
AssentstIC,
SHOP, T, DC
llspertensin
nMTV, PMFLP,
Batitilf15
Varies.
VeinsMae,
MNP,DC, T
Varculitides
T, PMN MNP,
Eosinophils,
CC Obesirv
MID PMN
Kay: limB
oull; r -T
cell;
NK-natural
killer cell;
Th2mypc 2
helper T
null;
DC-dendritm
ern:
MNP-mouoaucl
ear
phagocytes
(mononstes,
macrophage,
and
mioreglitSs
GC-giant
cell
(rsoltin
leased rased
tram where);
TAMmuntoruss
ociaterl
macrophagu
EsIN
-polymononuc
leas
uetaroph
MaCarast tea
S
2.Candidate
Therapeutics
Several
approaches
aimed at
interfering
with
cellular
activities,
including
for example,
pathological
leukocyte
and cancer
cell
actioilics,
have and are
being
expiated. A
frequently
encountered
problem with
tbuse many
agents is a
lac* of
spceificity.
For 10
example,
immunonspres
sive agents
such as
earticostero
ids,
cyclophospha
midci and
az:aleph:10
have bean
used Sc
treat
inflammatory
diseases
however the
nonspecific
immunusuppre
ssive
effects of
thnoe drugs
have several
drawbacks.
First, host
defense S
conrpromised
and aim
cause life
threatening
infecdons
and an
increased
incidence of
inalipancies
due tu a
lack of
immunosurvei
llance.
Second,
direct organ
toxicity and
15disruption
of metabolk
process's is
common (see
s.g.,
Ingelfinger
and
Schwartz, AS
Engl. A
Alert 353:
836-9, 2005;
Siegal and
Sands,
Ailment
Pharmacul.
Thera 22:
1-16, 20115;
Duncan and
Wilkes,
Proc. Am.
Mcrae. Sac.,
2: 449-55,
2005;
Perez-Simon
et al..
Drug.?
66:1041-57,
2006). Other
approaches
also are
being
employed to
increase the
211
specificity
and hence
decrease the
side effects
of dnags.
For example.
biological
response
modifiers
(BRafs)
including
cytoldne and
chensokine
receptor
antagonists;
cytoldne and
chemokine
anti-ligand
antibodies;
anti-cell
adhesion
molecules
(CAMs),
anti-GAG
reagents and
molecules
which
interfere
with
intracellula
r signal
transduction
pathways 



5have been
developed
(e.g..
Johnson
etal.
(2004)122deh
em. Soc.
Trans.. 32:
366-77;
Johnson
etal.
(2004).5
Immunol.,173
: 5770-85;
Bus a al.
(2004) Arch.
Imilaulal.
Pep. (Warsz)
52:164-72;
McDonald
clot (2001)
R)mps.,
4:427-42;
Ribeiro and
Rooth
(2005)Pharma
eo1. Theis
107: 44-50;
Wang (2005)
Carr. Opin.
Pharmacad.
5:264-7!; de
Boer
(2005)Drug
Disavv.
Today ILI
95105;
Haringruan
and Tak
(2004)Arthri
lff Res.
10Thee.,
6:93-7;
Dasher et at
(2005)Nat
Med I I:
933-5; Cam.
es at
(2005)111a1
Med II:
936-43;
Scbon etal.
(2003)T
Invert
DerntaloT 12
I:
951-.162).
BR Ms,
however,
have
limit:firths
in disease
treatment
because of
the
compensatory
,
pleiotropic
and
heterogeneou
s nature of
the various
networks and
cascades
employed in
homeostatic
and
infirmenator
y Mammy
cesponsas.
Aceoldingly,
15 one of
the masons
(order
limitations
tithe use of
BRMs in the
treadmmt of
diseaue is
due to the
redundancy
and
crosstalk of
eell
signaling
machinery,
including
redundancy
among
cellular
receptors
and soluble
mediators
involved in
diseases.
For example,
there is a
great deal
of
redundancy
in
meclialots
involved in
inflammation
, such as
by, for
example,
members of
the
cytokine,
ehemokine,
and growth
factor
systems.
20Typically,
immune cells
can express
several
receptors
for soluble
ligand
mediators,
and each
nreeptur can
respond to
more than
one soluble
lignite].
For example,
the
chemoldnes
MW-la,
RANTES, and
LEC bind to
CURS, but
also bind tu
OCR!; CCR I
and 00R3;
and CCM and
CCR2,
respectively
(see Table
5). Hence,
antagonists
to 00115 do
not
interfere
with the
binding of
MTP-Itr, RAN
IFS, and
1.10 to CCM,
25CCR2,
and/or CCR3,
and continue
to chat
inflammatory
libels (see,
eth, Nlatsai
CI at,
(2002) I.
NeuroimmunoL
128: 16-22).
In another
efdauple,
inhibition
of the
chemokine
MCP-I to
reduce
macrophage
infiltration
via CCR2 in
disease is
not an
optimal
therapeutic
since other
chernokines
also use
CC122
including,
for example,
MCP-3,
MCP-2,
MCP-5,
MCP-4, and
LEC and
macrophages
express
other
ehemobine
receptors
besides
0011215PC1'1
0A2007111022
78 212 CCR2
(see e.g.,
Table 5).
For example,
Futinaka 9
al. (J. Am.
Soc.
Wept/rot, 8;
1174-8
(1997))
showed that
a
neutralizing
antibody to
mcp-I
decreased
the numbers
of monocytes
and
nmemphages
and
prose/aorta
in the
glomeruli
when
treating the
subject at 4
days,
however,
after 8 days
anti-MCP-1
treatment
did not
decrease
eell
infiltration
, urinary
protein
excretion,
or crescent
formalism.
Thus, in
this system,
the
macrophages
were
activated
not only by
MCP-1, but
also by
other Nelms
that
contributed
to
glornerular
injury. For
example,
apart front
(Alex CCR2
/*ands,
macrophagc,s
also express
COD, CCR3,
CCR5, and
CCRR and in
some cases
CXCR1 and 2,
of which
some strait
could have
been factors
associated
with the
observed
pathology.
Anti- MCP- /
0  1
treatment
also has
hoes
observed to
have no
effect on
clinical or
immunohistol
ogie
in/proven/ea
in an
arthritis
trial (see
e.g.,
Haringman et
al., (2006)
Arthritis
Rheum.,
54:2307-92).
Hence, most
candidate
therapeutics
target one
hut not all
oldie
biochemical 



mediators
released or
activated by
kukoeytes,
ur They kill
one
particular
leukocyte
15subtype on
the false
premise that
a single
cell type is
solely
responsible
for a given
disease,
which is
rarely if
ever Use
case. A more
comprehensiv
e approach
to Me
treatment of
disease,
disorders,
or haninis
is to
eliminate
cellular
components,
such as
leukocytes
including
pathological
leakocyten
and,SCIRCs,
involved in
the pad/okay
of the
disease.
There is a
conelation
between
rum/beta and
inereaSed
antivioi of
leukonglos
20 and the
severity of
disease and
measured
pathological
parameters
(see e.g.,
Wads caret.
(1990); Zoja
aired.
(1996); and
Chiang et
al. (1996;
Nikolic-Pate
mon and
Atkins,
Nephrol Dial
Transplant.,
16 (Suppl
5): 3-7,
20111). For
example,
elimination
of
pathological
leukocytes,
such as
aelivated
leukocytes,
abolishes
the
production
cif
inflammatory
mediators
and toxic
moltsules,
and mimes
leukocyte
trafficking
which is
responsible
for 25 the
exacerbation
uf many
diseases.
Exemplary of
such
candidate
therapeutics
are
basal-toxin
conjugates.
particularly
the
ebenrokine-r
cceptur
targeting
conjugate,s
that target
activated
leukocytes.
Hence such
conjugates
are
candidate
therapeutics
for diseasss
with an
inflammatory
component or
that share
an
underlying
inflammatory
pathology.
3.Lagand-tox
in
conjugates
213
Ligand-toxin
conjugates
have been
generated
and are
known that
specifically
target one
or more than
one cell
population
involved in
the
pathology of
a disease.
Included
among these
are
chemokirce
toxin
watrjugatcs,
tech as are
described in
U.S.
application
serial Nos.
09/360,242;
09/453851;
and
09/792,793,
now U.S.
Patent Nos.
5 7,166,702,
7,157,418
and
7,192,736.
Such
conjugates
target. to
one, and
typically
more than
one cell
type, via
recognition
by one or
mom than one
specific
wall sachem
reiceptur
and Inc
internalized
loading to
killing of
will via the
[twin
moiety.
Using such
toxin
conjugates,
it hes bent
demonstrated
that
specific and
judicious
eradication
of
leukocytes
and other
cells,
including
pathological
leukocytes,
can be
effiemious
in disease
treaftnent
10(see e.g.,
McCarron
oral.
(2005), Mot
Intern.,
5:368-80;
PaStall et
at (2006),
AWL Rev.
Cancer 6:
559-65;
Frankel et
at (2003),
Semin.
Onset., 30:
545-57;
Pastan
(7003),
Immunol.
They. 32:
338-41;
Kmitman,
(2006)AAPS.
J.., 8:
8532-51;
Caries
(2006),
lent. Rev.
Immunol., 6:
343-57;
Cohen (2005)
Elederentolc
d., 7: 72;
Edwards
creel.
(2004),V
Engl. J.
Pled. 350:
2572-81;
Zeisbaeger
et at
(2006)Br. J
Cancer, 95:
272-81;
Cross el
15til., 1.
Neuroirnmimo
l. Aug 10,
2006,
(published
online);
Cailtder
etal.
(2005), J.
Invnunot.,
174:
2336-42; van
Rion et al.
(2005) Ann.
Rheum Dip
64: 865-70;
Sfikakis
real.
(2005)Arthri
tis Rheum.,
52: 501-13;
NikolicRater
son and
Atkins
(21)01)Nephr
et Dial.
Transplant.,
16: Rawl
5,3-7; Rajau
or el.
(1998), J.
Damn:on 160:
5955-62; Hu
et al.
(1997) Cell
hnnuotol.,
177: 26-34;
Schuh era.
(2003)Eur. I
Imumnol.,
33: 3080-90;
20'Woke or
al. (1997),
Neuroscience
79: I177-82;
Wolff riot.,
(2004) J.
Vase. Stag.,
39: 828-88;
Duffield an
at, Am.
J.167:
1207-19,2005
).
Pnwided
herein are
ligand-toxin
conjugates
containing a
modified RIP
toxin
polypcptide.
The
conjugates
can be used
to treat a
variety of
diseases and
disorders &-
which the
conjugate
that
contains the
uamodilicd
RIP tOXiILS
in deSiWLed.
As discussed
25above,
these
modified
ligand-toxin
conjugates
exhibit
reduced
toxicity to
host cells,
thereby
enabling the
high yield
production
of the
toxin. The
increased
pmduction of
such
modified
ligand-toxin
conjugates
is
advantageous
for their
use as
candidate
therapeutics
and 119
therapeutics
for
treatment of
targeted
diseases and
disorders.
Modified
tinned:
toxin
conjugates,
including
those
containing a
modified SAL
can be used
to eliminate



214 cells CT
othervxise
inhibit
growth
thereof or
alter the
metabolism
thereof The
targeted
cells are
these
involved in
the
pathology of
diseases or
disorders,
for example
cells
involved iii
inflammation
,
angiogenesis
, or
cancers.
Among the
conjugates
that contain
the modified
toxins, are
clartnakine
ligated-
5toxin
conjugates,
designated
leukocyte
population
modulators
(LPMs). As
described
below,
11"PMs are
designed to
eradicate
activated
pathological
(inflammator
y)
leukocytes
and other
cello or
alter the
metabolism
thereof
through the
exploitation
of the
highly
regulated
chenaokine
receptors
expressed on
ilaces cols.
The figand
moiety of
the LPM is
responsible
for gaining
entry into
the cells
via
expression
of a cognate
chemokthe
10receptor.
Cells
expressing
the
appropriate
chemokine
receptor
will uptake
the I-PM
molecule,
which
includes a
toxin that
inhibits
growth of
the cells,
kills the
cells or
othenvise
alters the
metabolism
thereof,
such as by
degrading
viral
nucleic acid
or by
interfering,
with protein
synthesis.
As the
pathological
tolls are
removed or
inhibited or
killed, then
is Pas and
less
communicatio
n among
cells as
hwolved in
die disease
15 process
and
pruinflammat
ory
mediators
are no
longer
synthesized.
HUMX, the
multi-stimul
i iiwolved
in the
different
processes a
f
inflammation
or other
disease
processes
(angiogenesi
s where the
targeted
cells are
endothelial
cells, such
as these
that express
VINWR) are
concomitantl
y shut &rem.
The methods
provided
herein
permit
generation
of and
isolation of
modified
20toxins,
owl as
121Ps, OT
wurjogaWs
containing
such toxins,
that are
less toxic
to the hen
cell(s) in
which they
are produced
for ose hr
conjugates
or prednofd
as
conjugates.
Hence,
higher
quantities
can be
produced.
Sinn: the
toxins ale
so potent, a
reduction in
toxicity of
10-fold,
100-foiled,
even a
1000-fold yr
more does
not impact
on dufir use
in Use
therapeutic
conjugates.
Any
conjugate
known to
those of
skill in the
art or
prepared
25by those
of skill in
the art that
contains a
min,
particularly
, an RIP
toxin, can
be modified
by the
methods
herein or by
replacing
the toxin
with a
modified
toxin
provided
herein. Many
such
conjugates
are known.
These
include
those ht
U.S. Patent
Nos.
7,166,702,
7,157,418
and
7,192,736 as
well as
eytelcine
conjugates,
such as
conjugates
of growth
factors and
antibodies
and other
polypeptides
targeting
agents.  215
Included
among the
ligimiromin
coujfigates
arc those
having a
ligand
linked, such
as a
chemokine or
active
fragment
thereof,
directly or
indirectly
to truncated
forms of SA
I such as,
for example,
a -radiant I
or variant 2
SA I as
described
herein.
Exemplary of
such
conjugates
are LERfla
and
1,101/4/111)
, set forth
in REG CD
NOS: 38 and
40, 



5
respectively
. In
particular,
conjugates
containing
linkage of a
chemokine
ligand Ion
modified
SA1, include
but 1101
United to,
any modified
SA1
Montilied in
Inct
imethods
herein, such
as a mutant
variant 1
SA1 (i.e.
variant)) or
a mutant
variant 2
(i.e.
variant 4)
SA1 moiety,
or any other
modified SA1
known or
discovered
to e:chibit
reduced
toxicity.
Exemplary of
such LEM for
use hi the
methods of
treatment
herein are
any of the
LEM
10conjugates
set forth in
any of SEQ
ID NOS: 42,
44, 46, 43,
50, 52, 54,
56, 58, 60,
62, 64, or
66.
Any cell or
cells can be
targeted by
the
ligaud-cocia
gabb
provided
herein so
long as the
cell(s)
expresses
one or more
than one dal
surface
receptor
that *bracts
with use
ligand-toxin
conjugate
thereby
result:Mg in
the
intik-utiliz
ation of the
imijugate.
For 15
example, any
such cell
that
exprasses
one or
chemokine
receptors
can be
targeted by
linking
chemelium
receptor
targeting
agent to the
mortified
toxin.
Exemplary
conjugates
are presided
herein, and
include any
One or more
of the
1.1461
molecules
provided
herein.
Included
among Mmeted
culls arc
leukocytes
or other
immune
cells,
particularly
, activated
leukocytes
and immune
cells, such
as hottest
limited to,
monocytos,
20
macrophages
(including
alveolar
macrophages,
microglia,
kuoffes
cells),
dead:titre
cells
(including
immanrre or
mature
dendritic
cells and
Langerhan
cells), T
cells
(including
C114
positive sod
as, but not
limited to,
Th I and/or
Th2 cells,
or CD8
positive
cells), I)
eosinopbils,
basephils,
mast cells,
natural
killer (11K)
cells and
bentrophils.
Also,
included are
any tissue
residential
cell (TRC)
such as
mesangial
cells, ghat
cells,
Siendothelia
] cells,
epithelial
cells, tumor
cells,
fibroblasts,
atlipoeyfifi
,
astrocytes,
and/or
synoviocytes
. The
expression
of the
chemeline
receptors on
the cells
can be
constitutive
fir can he
inducible,
such as due
to
activation
of the
cells.
Typically,
*descent
leukocytes
or
leukoryle.s
engaged in
ether
functions
are not the
target of
LEMs, such
as any
provided
herein
(McDonald at
al, 1Drugs,
4: 427-42,
2001).
Generally,
the LEMs are
2008108021RR
C
1/CA200/0012
78 216
specific to
inducible
chemokines,
such at
those
chensoliwo
that are
upregulated
on activated
cells due to
inflammatory
or Whey
conditions
that crm
become
pathological
and
exacerbate
the
manifestatio
ns of
various
diseases or
disorders.
hence, only
activated
leukocytes
or other
activated
TRC beating
the targeted
chemokine
receptors
are
depleted.
5For
translate,
in many
cases, in
miler to
initiate and
sustain a
disease
process (ego
cancer) or
an
inguannatory
response,
the calk
involved are
activated
and
upregulate
heir
expression
uf cell
surface
receptors
fur a
variety of
liga.nds.
Because
receptors
involved in
trauma and
disease are
ofien
',preprinted
, the
likelihood
orate
therapeutic
agent being
intemalieed
by the
correct
roll; is
increased, '
f hus,
targeting of
candar
10receptors
unregulated
in diocese
processes
increases
the
specificity
of a given
toxin
conjugate
for treating
a particular
disease or
disorder.
Exemplary of
disease or
disorders
treated
herein are
dote having
an immune or
inflammatory
cellular
component
associated
with disease
pathology,
such as
discussed in
Tables g and
9 above.
These
include, far
example,
conditions
such as
trauma and
any 



ISdisease
that has an
allergic,
angiogenic,
autoimmune,
inflammatory
or
tamorigenic
component
Hence,
targeting
activated
cells, such
as but not
limited to
any
activated
leukocyte,
such as any
activated
immune
effector
cell andlor
any
activated
tissue
residential
cal or otha
cell
involved in
a disease or
disorder
that
expressa one
or more than
one
chemokine
reeeptur is
contemplated
herein for
the
treatment of
a disease Or
20 disorder
with a
ligand-toxin
conjugate,
such as any
LPM
conjugate
provided
herein.
Any disease
or disorder,
however,
treated by
toxin
conjugates,
including
those that
target cells
involved in
an
viogenesis
and cancer
and other
diseases,
can he
moditial by
enlacing dm
toxin
polypeptidc
portion with
a modified
toxin
provided
herein or
can be
modified by
the methods
provided
herein.
Exemplary
FDA approved
therapeutics
25 that can
be modified
include, for
example,
Gemtuzmnakoz
ogamicin is
a
ligand-toxin
fusion
protein
composed of
a humanized
monoclonal
antibody
against
CD33;
Dentleulein
diftitox is
a
ligand-toxin
fusion
protein
composed of
the human
11,-2 flamed
Selectina of
Ligand-Insin
Camfugate
Dar
Treatineat
of Selected
Diseases or
Disorders
217
As discussed
above and
exemplified
in Tables 8
and 9,
venous cells
types
exacerbate
and/or
contribute
to the
pathology
ore number
of discasto,
disorders,
and other
conditions.
In a given
disease or
disorder it
is possible
to assemble
a profile of
the
leukocyte
subtype(s)
or other
cell types
involved,
and the type
and
distribution
of the
.5associated
cell surface
receptors
expressed.
Accordingly,
ligand-toxin
conjugates
can be
designed
that target
a specific
cell surlbec
leccptor or
receptors,
thereby
ploviding a
modality for
entry into
the
affecting
cell and a
metthanisin
to neat the
specific
disease. As
described
herein, such
ligandeoxin
conjugates
generally
include a
modified RIP
toxin, or
active
portion
thereof,
such as a
modified
SAI, which
upon entry
into a
target
10host cell
kills the
cell as a
menns to
treat
disease.
Hence, the
election of
a chosen
ligand
portion to
target to a
host cell is
an essential
factor for
design of a
Upend-toxin
conjugate.
The
selection
era specific
ligand-toxin
conjugates
for treating
disease
requims the
tiallowing
steps: I.)
selecting
the disease
to be
treated; 2)
determining
which cells
arc present
in excess
and/or
contribute
to such
disease; 3)
determining
the
exprosion
profile Sof
cell surface
receptors on
the selected
cell types;
4)
conflating
the
expression
oldie cell
surface
receptor on
other cell
types that
also can be
involved in
the disease;
5) choosing
a ligand
that for the
chosen cell
surface
receptor;
and 6)
constructing
the
ligandtoxin
conjugate.
Precisely
which
cytoldnes,
chemokines,
growth
thitors,
anilror
their
cognate 



20receptors
to target
depends upon
the exact
mall
populatiou(s
) involved
in s
particular
disease on
disorder,
the tissue
in question,
and/or the
stage of
injury or
disease. For
example, it
les been
shown that
specific
inflammatory
chemokine
ligandirecep
tur aims are
expressed
and
prominent in
specific
diseases.
Therefore it
is possible
to design
drugs fur
specific
diseases by
cboosling
the relevant
'Mond (int
chesnoldae,
cytokine,
growth
25factor)
that target
its cognate
receptor on
leukocyte
subtypes
ponninent in
specific
diseases and
traumas.
'table 9
sets forth
an exemplary
list of
diseases,
and the
leukocyte
and other
cell
popolations
responsible
for the
pathology or
exacerbation
of such
disease. One
of skill in
the art
knows or can
identify
populations
of cells,
such as any
one or more
cells set
forth  218
in Table 9,
which
umlaute to
disease
progression.
Targeting of
any one or
more of
cells
involved in
a disease or
disorder by
a
ligand-toxin
conjugate
such as any
provided
herein can
be used to
treat the
disease or
disorder.
The
selection of
the
mead-toxin
conjugate to
be tined in
such tent
Minds on the
expression
of cell
surface
receptors
5on the ell
or cell
populations(
s) and the
specificity
of a ligand
for such a
tereptor(s).
One of the
skilled in
the art
knows or
could
identify
receptors
expressed on
specific
coil types
including
consideratio
ns of the
tissue in
question
el-the state
of injury
anclior
disease. For
example,
receptor
expression
can be
determined
one cell or
population
of cells
using
routinc
expression
studies
cools as,
but not
limited to,
fists
cyLometry or
real- 10
line PCR
methodologie
s. The cells
tested can
be cell
lines, caned
primary
cells, or
cells
obtained
directly
from a
patient
having the
disease or
disorder
(i.e. cells
obtained
from the
patient's
tissue,
blood or
tither
scarce.)
Likewise,
ligand-recep
tor
specificity
cache
assessed
using
routine
binding
assays known
to one of
skill in the
art such as
described
herein.
Limed binag
can be
detected,
for example,
try directly
labeling the
15ligand
with
fluorescence
or
radioactivit
y for direct
measurement
of binding
to a
sole...Ted
target cell
via lbw
cyfornotry,
fluommelry
cc taametive
means.
Typically,
such binding
assays are
perfomaed at
4 C. but
also can be
performed at
37 C to
determine if
the targeted
cell surface
receptor
mediates
endocytosis
and
internalizat
ion of the
specific
agent For
purposes of
a
Upend-conjug
ate fusion,
internalinti
on is a
required
20considerat
ion since
the toxin
mug gain
entry into
the
cytoplasm of
the cell in
order to
exert its
toxic
effects. The
discussion
below
describes
Was design
and
selection of
liglind-undr
i conjugates
as
exemplified
by the
selection of
loamy%
population
modulators
hated on Use
known
expression
profiles of
chemokinas
and their
cognate
receptors,
Similar 



25strategies
are known or
could be
used to
design other
ligand-toxin
conjugates.
The
discussion
is meant to
be examping
only. The
design of
ligand-toxin
conjugates
teqatirco
disease
specific
consideratio
ns,
including,
%r example
the stage
and severity
of the
disease.
thee of
skill in the
art could
design and
tut
ligane4nitin
conjugates
in various
in  WO
2008/080218P
CTiCA2E07100
22 78 219
vitro assays
of toxk
activity,
such as
toxic
acdvity
against a
specific
ceil or
population
of sells,
and in vivo
assays of
disease,
such as, hut
Rot limited
to, say
described
herein.
Selection
and Design
of Leukocyte
Population
Modulators
Design of an
DIM aimed at
deeding a
particular
disease
requires
selecting
the 5
appropriate
targeting
agent such
as, for
example, a
lemon=
ligand(s).
Chemukines
fon use in
line
conjugates
are selected
according to
the discase
or disorder
to be
treated. As
a first
requirement,
thc
leolsosyles
sir other
cells
associated
with a
particular
disease or
condition
art,
identified.
As discussed
herein, the
contribution
s of various
leukocyte
populations
to disease
is known
(see e.g.,
Tables 8 and
'table 9) or
can be
determined.
A 10 second
step is to
choose a
particulat
chemokine
ligaild that
targets one
or more than
onr
chemokine
receptor
expressed on
one or more
than ono of
tic cell
populations
lobe
targeted,
Such
chemuldne
ligands am
chosen based
on the
spthificity
of a
themolae fur
a receptor,
as well as
the
expression
profile of
chemekine
receptors on
various
cells.
Chemokiae
receptor
expression'
all
leukocyte
subtypes and
chemolnae
liganthrecep
tor
15interactio
ns are known
in the ad
(see e.g ,
Tables Send
6) or can be
determined
experimental
ly by one of
skilled in
the art.
In
particular,
selection of
a preferred
chemokine
for -use in
the
heath-toxin
conjugates
is one that
targets a
chemokine
receptor
that is
Induced
under
inllananstor
y and
pathological
conditions,
but is not
expressed on
cells during
immune
bonhautasis.
20 For
example,
Table 7 sets
forth the
chemokine
receptor
prattles
under
inflammuory
pathological
) and
homeostatic
conditions.
Such a Table
is exemplary
only and it
is
understood
that the
induced
expression
of ohemekine
receptors is
context
dependent
and
influenced
by various
factors, for
example, on
the stimuli,
disease,
state or
severity of
disease, and
particular
cell
populations
tested. One
of sthll in
the art
knows or can
25etcputment
ally
determine
the
chunokine
profile
expression
(i.e.
chcamnint)
on a cell Sr



a population
of eel Is
during
various
conditions
or disease
states.
Selection of
a targeting
agent that
has activity
against
pathological
cells, but
aot oak,
bystander or
quiescent
leukocytes,
ensures that
the
activated
cells that
contribute
to disease
progression
am targeted
for  220
Consist
demokines
appear to
have more
influence in
specific
disease
titatCS
Lhall do
others. For
example,
MCP-1
expression
appears to
regulate
acute
experimental
autoimmune
encephalomye
litis (EAE)
whereas
MIP-Itz
expression
cormlutes
with the
severity of
relapsing
EAE. In
another
example,
immunohistne
bemical
staining of
5
Alzheimer's
disease (AD)
brain
specimens
indicates a
predominance
of MOM p
expression
over several
other
chemokines.
Thus, for
example,
MTP- la and
LIMA p would
be the
ligaids of
choice fore
IRM
conjugate to
treat MS and
Alzheimer's
disease,
respectively
. Ligands,
stick as
MCP-1, W-10
and RANTER,
wank be used
for the
anatment of
human MS as
their
cognate
receptors
CCR2, CXCR3
and CCR5, 10
respectively
are
upregulated
in the
diocese.
Eotaxins 1,2
atoll show
high
specificity
for CCR3
which R
preferential
ly expressed
by
eusinephils.
Therefore,
noMxin TYNE
can be used
fur
cosinophilic
(allergic)
diseases
including
various
pulmonary
and skirt
diseases
including
asthma,
casino
phynn-nlyalg
ia syndrome,
nasal
allergy.
Winne
dermatitis
and
polyposis.
In an
additimal
example,
P154 is a
chemoldne
used to
largo
endothelial
cells 15and
can be used
for the
treatment at
angiogenesis
or other
associated
angiogvnie
diseases
such as
ocular
disorders or
diabetv&
(see e.g.,
WO
95/12414).
Hence,
consideratio
n of other
Donna, such
as for
example, the
stage uf the
disease, Use
severity of
the disease,
and the time
and duration
of treatment
also
influence
the choice
of chemukine
ligand. 'se
example, a
particular
ehemokinc
1221
exhibiting a
20 higher
degree of
receptor
specificity
can be
desirable at
an early
stage of
seemadary
tissue
damage,
where, for
example,
microglia
amtior
mahophages
are
initiating
inflammation
. RCJILDVing
these cells
with a very
specific
agent can
reduce the
potential
The
activation
of
surramding,
and as yet
benign
cells. When
other
Leukocyte
soh-groups
are
recruited,
at
intermediate
or late
stages of
disease, a
broader
spectrum of
cell
specificity
can be 25
desirable.
In addition,
an
appropriate
broad
spectrum
chemokine
LEM would
deliver a
very thong
blow to
those
restricted
populations
of
leukocytes
that express
multiple
types of
chemokine
receptors.
For example,
MCP-1,
Eutasin and
S1)E-Ip are
examples of
chemokine
ligands that
exhibit a
restricted
and very
specific
meeptor
binding
profile.
Such ligands
target  



WO
200MMTP?(i
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221 very
specific
cell types
through a
restricted
subset of
available
receptors.
MCP-3 and
RANTES are
examples of
Egan& having
broad cell
and receptor
binding
profiles.
Such
cbemokine
Spares can
he relevant
to a single
or broad
range of
clinics]
conditions.
A ligand
that targets
a broad
range of
cell-vipers
using
receptor
subtypes can
be expressed
5on all the
cells or
only-
certain
cells. This
is largely a
Ilmotion
oldie cell
types that
are specific
to a given
condition or
common Is a
range of
cunditions.
Based on the
above
consideratio
ns, LPMs can
be designed.
Far example,
if a
puhrismary
disease,
such as
acute lung
injmy (ALI),
acute
respiratory
distress
syndrome
(ARDS), or
chronic
obstmctive
pulmonary
disease
(COPD) is
contianplute
d for
10treatment,
one of skill
in the an
knows (i.,.
such as set
forth in
Table 9
above), or
could
determine,
that any one
or mere of
the cell
types
expressed in
such
diseases
including
PIVIN,MNP, T
cells, mast
cells,
immature or
mature laCs,
and/or
resinophils
express one
or more of,
for example,
CCR1. CCR2
and CC1t3.
Hence,
selecting a
ligand that
is specific
for one or
more such
chemokine
receptors
(sag, MCP 1
, MCP-11 or
frotaxin) is
die 15first
step in
designing a
ligand-tosti
n conjugate
for the
treatinent
of any oue
or more of
ALI, ARDS,
or COPD. A
second step
is to
understand
the
expression
of specific
chemokine
receptors on
the
dilfierint
pathological
leukocyte
subtypes
implicated
its the
disease. A
lig-and-toxi
n conjugate
having
MCP-I, MCP-3
or &Main as
a
Ire:ledmoiet
y linked
directly or
indirectly
to a
modified RIP
sure as any
discovered
by the
methods 20
herein
red/or
described
berein could
be
contemplated
for use in
treatment of
pulmonary
disinses.
Ineludied
among sock a
Ligand-toxin
conjugate is
I,Phlld.
The
following
gable
summarizes
some
exemplary
(Mends
Locust in
the design
of LPMs for
treatment of
selected
diseases and
conditions.
TABLE 10;
Exemplary
Lipnd(s) and
"Ilse:ire
Treated
14*.dil)
MCP-1 and I.
RANTFS,17.8,
OTOu MUT and
3,11ANTES,
SW,
IVICPTrad 5,
BANTES,
IP-10 



Lotrucin,RAW
IES,MDC,
MCPT,
SD55-113
eLwria,
MCP-I and 4
?CC IL-3,
ENA-78
RICP-14
RANTHS,
LP-10, MIL
/1.-11, 13NA
-7r, GRILla,
Ms audition
AtherOSCielO
SIS
AadRestnogis
traunutic
Brain
Injury,
awoke. AD
Soluous HIV
InIlErannawl
y Bowel
Discabrr
ain.r..story
mbLnis...,(a
g,       WO
20I15/080218
PCT/CAM 222 



TABLE 1,11:
Exemplary
Lipand011
BOB trisease
limited
Lioand a
Disease/Cond
ilion
oathdtt
Bo mmti,
Limo Dias es
MIP-Ex,
mr-lp,
MCP-1,2,3,
4, MANTES,
113-10,
II3A, EN% 78
AetIte lung
Injuries and
Fibroses
MCPIMDC
Atiragir ad
Eostemplaass
odated Dim
!CP.tLR
linfta,,ennn
gyEvn
Dirnanra   



Comets
013-1M,11410
,MIG, I13
ENAtiR,
GROat Oilers
MCP-and 4
MANTES
sov-ip
Breast
MCP-1, HAI
ENA-70 Lola
Dm sndTnno
,lsirteentio
n        To
that end, a
number of
eliemokinerl
igand toxin
!Mien
proteins
(to. LPMs)
have been
designed to
treat
diseases
according to
the
predominant
cMI types
involved in
the
pathology or
aggravation
ogling
disease.
Exemplary
LPMe for the
treatment of
specific
diseases are
set Garth in
Table II,
5TABLE 11:
Exemplary
Disease A
licatioua
for
Leukocyte
Population
Modulators
Chemokice
Ligand-Torlo
lIlaoneielsr
y Clieleal
Applications
4.Exemplary
Diseases
Ligand-toxin
conjugates
that target
cells
involved in
pathologies.
such those
estoMated
with
aberrant
an.Mogeomis,
those with
an
imderlying
inflarmilaio
ry
10component,
tumor cells
and other
aberrant
cells,
virally
infected
cells, arc
known or can
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21108/080218
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, 223 be
prepared.
The
particular
disease to
be Seated
dictates the
ligand
(targeting
agent) Or
fragment
thereof that
is selected.
Any such
conjugate
can include
the modified
toxins
provided and
described
herein (all
such
description
is
incorporated
by reference
in this
section as
well as all
others).
Exemplary of
diseasecand
disease
states, are
those
associated
with the
proliferatio
n, aivation,
and
migration of
various
typos of
inflammaitut
y immune
cells
including
leukocytes
and other
contributing
cells of
epithelial
or
endothelial
origin.
These events
combine to
produce a
very
aggressive
and
inhospitable
environment
at the site
of an injury
or disease.
The cell
biology of
hundreds of
diseasus and
conditions,
10 involving
most organ
systems,
involve
pathophysiol
ogical
inflammatory
responses.
The cellular
components
of many of
thmc
pathophysiol
ogical
diseases arc
exemplified
in Table 9
above. Such
diseases and
disinters
can be
treated with
any of the
ligand-toxin
conjugates,
including
any
containing a
modified RIP
such as a
modified SA1
moiety,
provided
herein
and/or
produced as
described
herein.
Exemplary of
such
ligand-tuxin
15
conjugates
used to the
methods
herein are
LEVE, in
particular
any LEM
provided
herein list
has been
designed and
selected to
treat the
particular
disease.
hence, the
methods and
compositions
provided
herein are
designed to
transiently
inhibit or
suppress the
activity of
leukocyte
subtypes
(sad/or
other cells
such as
snippy/es,
astrocytes,
and others)
and remove
sources that
thel
inflammatory
mechanisms
end
secondary
damage.
20Exemplary
disorders
and
conditions
include, but
are not
limited to,
any tel
forth in
Table 9
above such
as, for
example,
cardiovascul
ar disease
including
stroke,
atherosclero
sis, arid
hypertension
; liver
disease;
lung disease
such as
asthma,
chronic
obstructive
thihnonary
disease
(CM)), acute
lung injury
and acute
respiratory
distress
syndrome
(ARDS);
infiammatory
joint
disease such
as
Itheunsatoid
Arthritis
and
25osteoartbr
ilis; acute
hypemensidvi
ty, amoic
kidney
diseases
inclading
diabetic
neuropatlay
and
glomendoneph
ritis;
systemic
diseases
such as
systemic
lupus
erythematosu
s and
obesity;
Illy
infection
and
associated
diseases
including
dementia,
encephalitis
, and
nephropathy;
growth,
neovasculari
zation
(agiogenesis
) and
metastases
of several
Banns of
cancer
including,
cancers of
all organs
such as
brain,
breast, lung
224 cancers,
and ovarian
lancer;
central
nervous
system
diseases
including
Alzheimer's
disease;
Down's
syndrome;
multiple
sclerosis;
spinal cord
injury;
spongifrmn
encephalopat
hies;
inflammatory
bowel
disease such
as sepsis
;ulcerative
colitis and
Crohn's
disease;
skin
diseases
such as
eczema and
psoriasis;
eye diseases
including
5uveitis and
retitatis
and iris,
and
proliferativ
e
vitreorraina
pathy; and
transplantat
ion such as
graft versus
host disease
(05/511) and
graftrargan
rejection. 



Descriptions
of the
involvement
of
leukocytes
and other
cell types
in the
pathology of
some of
these
diseases are
desralbeti
below. Such
descriptions
arc meant to
be exemplary
only and are
not limited
to a
particular
LPM
conjugate
kaki aria a
ID
particular
ligand-toxin
conjugate.
Ono of skill
in the azt
can design
and select a
Egan& toxin
conjugate to
be used in
the
treatment of
any desired
disease,
based on the
known
cellular
components.
The
particular
treatment
and dosage
can be
determined
by ram of
skill in the
art.
Consideratio
ns in
assessing
treatment
include; the
disease to
be treated,
the cellular
tramponmts
involved is
the disease,
the severity
and course
of the
disease, 15
whether the
inoiecule is
administered
for
preventive
or
therapeutic
purposes,
previous
therapy, the
patient's
clinical
history and
resiranse to
therapy, and
the
discretion
uf the
attending
physician.
a.Cancer
Cancers cart
he viewed as
inflammatory
diseases
even if the
cells are
not of 20
hematologica
l origin.
Cancer cells
display many
of the
phenotypes
ascribed to
leukocyte
subgroups
Fuld by
definition
can be
regarded as
hillrumilitu
ry cells.
They have
Use capacity
to secrete
prole:ism
and
praintlammat
ory
mediators
(including
eh:mashies)
and to
pedants
phagocytosis
. In
addition,
cancer cells
express
various
receptors
including
cytokine,
chemokine,
growth
factor (GP)
receptors;
CAMs to
facilitate
metastasis;
and
25undergo
troinsraffer
entiation.
As ass
example
tithe hater,
colon
rarcinoma
cells
undergo
epithelial-m
esenchymal
hatraitran
with the
concomitant
increase in
expressions
of CXCRI and
CXCL8 which
enhance
motility and
invasiveness
(Bates real.
(20(54) Exp.
Cell Era,
299;3/5-24).
Quantitative
examination
of
Iralcircylc
Ma:rates
have
revealed,
for example,
that tumor
associated
macrophages
(TAM) awl
lymphocytes
make up to
50% of  225
the cell
mass in
breast
carcinomas
and could
argnably bc
regarded as
tumor (Elkak
etal.
(2005)-1
Careingg.,4:
7; Leek
real. (1996)
C'eacer.
Rex.
56:4625-9;
Murdoch et
al. (2004)
Blood
104:2224-34;
Queen et al.
(2005)
Cancer Res.,
65:8896-904)
. The fact
that MN? and
recruited
monocytes
differentiat
e into TAM
that provide
growth
factors and
aid 5in
angiogenesis
and
metastasis
attests to
this notion
(see e.g.,
Kenn clot.
(2000) (gin.
Cancer Rag,
6:328249;
Valkovic
etal. (2002)
l'irelunve
Arch.,
440:583-8;
and
refrecnees
in Table 8).
b.Kidney
Disease 



There are
many
categories
of renal
diseases
some of
which are
classified
into
10subgroups.
These
diseases
include, but
are not
limited rei,
acute
nephritic
styrene:me;
anti-
glomerular
basement
membrane
disease;
autorennalat
oinirent
pnlycystic
kidney
disease;
glomenslonep
luitis (UN),
antirentroph
il
cytoplasmic
antibody ON;
diabetic
uoldiroPadiy
; diabetic
gremeruluscl
erosis;
focal
scipmemal
glomerulosel
crosh;
Goodpasture'
s syndrome;
DIV
nephropathy;
idiopathic
crescentic
:ON;
idiopathic
rapidly 15
pmgressith
(IN; TgA
nephropathy
lgAN; 1gM
mesanganopml
iferative
0117; lupus
nephritis;
membranopmli
ferative ON
(MPGN, 1,
11,111);
minimal
change
disease;
membranoneph
ropathy,
nephritic
samdromre
pnlyomavirus
nephropathy;
post-
streptococca
l GM rapid
crescentic
Cibi; renal
transplant
retention;
renal
vasculitides
Wegener's
gramilomatos
is) and
hibulointers
titial
nephires. A
small
pemenatge of
kidney 20
diseases may
resolve, but
the most
common path
is either
rapidly or
sloaly
doclining
chronic
kidney
disease
(CKD) for
which them
is no mire.
CKD patients
eventually
decline into
Iddney
failure and
end-stage
renal
disease
(ITSRD). MED
requires the
patient
lonely on
dialysis
treatment or
transpiamati
on.
Leukocytes
and
ehomokines
play pivotal
roles in
renal
diseases and
in renal
25allograll
rejection.
The
inflammatory
response in
CKDa can be
initiated by
activated
leukocytes,
autoantibodi
es, immune
complexes
inummogJobul
ins, DNA
species,
nucleosomes,
AGE,
complement
or a
combination
of these
agents. An
important
initiating
mechanism is
antibody
mediated
tubular and
glomemlar
injury.
Antibodies
either fonn
complexes
with
insoluble
glomemlar
antigens
and/or
intmune
completes
w()
movasorisI.P
CT/C4200//00
2278 226
with
circulating
antigens
which are
ultimately
deposited in
the
Inesanginni
of the
glomerali,
Several
renal mad
non-renal
cells are
activated
and many
different
kinds of
soluble
mediatom
including
eywkines,
ebemokines
wad
proarotic
growth
factors are
released
into the
milieu. Once
activated
infdtrating
leukocytes
and all
intrinsic
rsmal cells
5including
fibroblasts;
mesangial
cells
(MGCs);
tabular
epithelial
cells (TEC);
tiodoeytes;
and
glornerular
parieml
epithelial
cells /PSC)
aro
erpableoi'ex
prraiing
these same
pminflammato
ry
mediators.
The general
pathology of
CKD involves
pyelomphriti
s (MG, or
infection of
the kidney;
breakdown
oflhe
ammeter
basement
membrane
(OHM) and
parietal
basement
membrane
(PBM);
leukouyte
infiltration
; mescal
Itformation;
fibrosis;
destmction
of the
tubules and
neplitens;
and
collapsing
glomeruli.
Unless thme
is
resolution
or medical
intervention
, the
disease will
progress
svith
ongoing
inflammation
, repeated
renal
injury,
fibrosis and
progression
to EtiRD.
Macropbages/
monoeytes, T
cells and
MaC are the
prominent
Inkocyles
involved in
CKI),
Several
ehemokines
and their
cognate
receptors
which
regulate the
activation,
15 migration
and
proliferatio
n of the,se
leukocyte
subtypes in
CKDs include
Mal miCCRI,
ENA-78/CCR5,
Mactalkine/C
X3CRI,
MIDIPAOT-TAC
/CXCR3 and
IL.8/CXCRI/2
. 



As
denionstrana
by :mime/
model and
busman
studies the
role of
macrophages/
monocyles
and
MCPT/CCR2 in
several
different
types of CKD
is pivotal
and makes
this
cheanokine/r
eeeptor axis
a compelling
one for
therapeutic
intervention
(see 'fable
8 for 20
references).
There are no
therapeutics
that
successfully
treat all
symptoms of
CKD and few
that do
without side
effects
(e.g.,13usau
schina et
at,
Transplant
Proc., 36.
2293233.9,
7004;
Slattery at
al., Am. J.
Patba, 167:
395-007,
2005; Bit et
at, I.
Illniumatol.
, 33: 185-7,
2006). Hence
there is a
need for a
different
therapeutic
approach to
CKDs, such
as is
provided
herein.
25itSpinal
Cord Injury
(SCI) The
outcome of
spinal cord
injury (SCI)
is a result
of initial
mechanical
nod
isehetnic
trauma with
dismption of
cellular
ionic
homeostasis
white) is
rapidly
followed by
secondary
tissue
damage
inflicted by
also actions
of activated
leukocyte
subtypes
including
microglia
(the
resident
macrophages
of the :NS),
leukocyte
inflammatory
227 mediator
production
and robust
inflammatory
cascades.
These
cascades nit
observed
within
minutes and
proceed for
several
weeks And
arc followed
by a period
of partial
recovery
entailing
endogenous
repair and
regeneration
. The
secondary
damage is
detectable
as neurotic
and amitotic
cell death
of neurons
and
oligodendroc
ytm;
cellular
5excitotoxic
ity;
blood-brain
barrier/bloo
d-vine'
barrier
disruption;
reactive
gnosis
(which leads
an Blial
5rening);
neozaseulmiz
atinn;
demyelinatio
n; Into of
sensory and
motor
function and
post-SC]
chronic pain
(Jones et at
(2005) Corr.
Ebert
Des.,11:1223
-6; Klussman
and
Martin-Villa
lba (2005)J.
Mod Alert,
83:657-71;
Lee at al.
(2000)
Nanochein.
Int.,
36:417-25;
McTigue at
a/. (1998)1
Neuresci.
Res., 53:
368-76;
Carlson 10et
al. (1998)
Exp.
Neural.,
151: 77-88;
Bartholdi
and Schwab
(1997) Eat A
Neurasn.,
9:1422-38;
hairs and
Waxman
(2006)1
Nettrosca,
26:4301-17;
Abbadie,
Trends
Gramma., 26:
529-34,
2005). ft is
a
combination
of primary
necrosis
produced by
the initial
physical
injury and
apoptotic
events
initiated by
leukocyte
and
nstroglial
derived
inflannuator
y mediators
dal lead to
secondary
assue damage
in SCI and
the
path:oaf& 15
mechanisms
are similar
in a wide
rage of CNS
traumas and
diseases
including,
for example,
traumatic
train
injury;
stroke;
multiple
sclerosis
(MS).
Alzheimer's
disease and
1113/associa
ted dementia
(see Table 8
for
references).
'rile acme
inflammatory
injury in
SCI lams
several days
but it
overlapped
by CBS
reparative
znechmisms
ma as axon
sprouting
and Limited
remyelinatio
n due in prn
to
diftbitithat
ing Pianism
oligodendrot
otre. NINPs
(inieroglia
and
macrophages)
ham now beam
irentified
as &Gillian=
of repair,
These eons
phaftecyrese
dead cells
and debris
and provide
matrix
proteins
growth
factors,
neurotrophin
s and
c3Toldnes
that aid CNS
repair. The
dual role
far Malts in
injury and
repair is
evident in
other
leukocyte
mediated
discuses
including
expedmenatt
glornerulone
phritis,
laver
injury;
carotid
artery  75
injury and
MS (Duffield
et at
(2005)1.
(Sin Invest
115:56-65;
thatliold
(2003) Cain.
Sri.
10427-38;
Denenberg et
al. (2002)
Circulation
106:
599-605;
Pelvic]] and
Danati
(2004) Brain
Res. Brain
Res. Rev.
46:261-81).
Experimental
SC studies
have
demonstrated
that
transient
suppression
of MITP
activity or
extravasatio
n and
withdrawal
of nen/anent
later allows
for
increased
tissue
sparing and
improved
behavioral
outcomes.
This is due
in  228 part
to dm
reparative
activities
of MNPs aud
perhaps T
cells (Jones
et at (2005)
Cure. Phama
Der.,
11:1223-36;
Cris et al.
(2004)./.
Neurcacci.
24:4043-51;
Wells of aL
(2003) Brain
126:1628-37)
. Depletion
of PMN or
macrophages
in the early
stages of 



experimental
Sfl has
shown
similar
positive
outcomes
(Tanks. and
Olcajima.
Prog.
5Neurobiol.,
56: 341-58,
1998;
Popovieh
gaol. (1999)
Fap. NeuroL,
158:
351-365).
There is a
differential
expression
of ehemokine
iigends and
receptors
implicated
in the
pathology of
secondary
tissue
damage in
SCI which
allows the
idasatilicat
ien of
target
receptor's
using LThts
((litter et
al.
(2004).1.
Neurosci.
Reg.,
77:701-8;
Glaser et
al.,
(2006).f.
Nervosa Res.
84:724-34;
filianikar
et at
(2000).f.
Wetamet Reg.
59:63-73; 10
MeTigue
oars?.
(1998).4
Neterosci.
Res., 53:
368-76;
Lean! al.,
Nemuchem.
lnt.
36:4t729,
2000). Isis
known that
oaly a few
nes initial
mcnn5
(10-15%) are
needed to
effect
significant
functional
recovery
after hut
(Jones et
al. (2005)
Cury Plasma.
Des., I
1223-30.
Therefore
dampening
inflammation
in the acute
phase is a
viable
approach to
therapy.
Eradication
of activated
pathological
lts.korytes
is one
avenue.
15d.Hypersen
sitivity
Hypersensiti
vity
reactions
have been
categorized
into four
(and
sometimes
ovtelapping)
'nag types
(14V) all of
which can he
associated
with
immune-media
ted tissue
injury. Type
1
(iinnediate)
hypersensiti
vity takes
place in
minutes to
hours of
exposure to
allergens
and involves
B cell
production
of Inn
&Abodes egg
mediate
20meat cell
and basophil
degranuladon
.
Eosinophils
also are
involved.
This
reaction is
ilwohml in
several
conditions
including
asthma,
atonic
dermatitis,
eczema,
conjunctivit
is and
things. True
13
(celotoxic)
hypersensiti
vity is due
to
antibodies
recognizing
either
sailor
extrinsic
antigens on
cell curfews
and
mediating
complement-d
ependent
cytotoxicity
or
antibody-dep
ended cell
mediated
cylotoicicit
y by
activated
macrophages
25and
natural
killer T
cells.
Conditions
"gouged with
this
reaction
include
Goodpasturc'
s syndrome
(hangs and
kidneys) and
thyroiditis.
Type Ill
immune
complex-medi
ated
hypersensiti
vity occurs
when
antibodies
bind self or
foreign
antigens
which can be
deposited in
tissues and
iiesults in
complement
activation
and
inflammation
(activation,
proliferatio
n and
ingestion of
various
leukocyte
subtypes).
This is the
classical
229
pathology
involved in
diseases
such as
glonaerulone
pluitis,
vasculitide,
s, systemic
lupus
erythematosu
s and
arthritis.
Type IV
(delayed)
cell-mediate
d
hypersensiti
vity usually
takes days
to develop
and is not
antibody
dependent
This
reaction
relics upon
different
subscas of T
evils,
eytotosie T
cells and
macrophages
which
criminally
destroy self
target 5
cells
complexed
with self or
extrinsic
antigens
Neutrophils,
riosinophils
and mast
culls also
are
implicated
in this type
of reaction.
This
reaction is
found in
such
conditions
as contact
dermatitis,
psoriasis,
inflammatory
bowel
diseases,
insulin-depe
ndent
diabetes
mellitus,
multiple
sclerosis
and
rheumatoid
arthritis.
All the
above immune
reactions
involve the
trafficking,
activation,
and
proliferatio
n of
leukocytes
to thc
allbeted
tissues
10and oceans
(see Table 8
for
references).
Contact
dermatitis
studies have
identified
several
chemohne
axes
reipousible
fur the
recruitment
of activated
leukocytes
include hut
are not
limited to
If
-10/CXCR3,
IL8/CXC152,
EANIRSICCI(5
,
MCP-1/CCR2,
MIP-traCC111
and 5.
Different
chemuprints
have been
identified
for allergic
contact
dermatitis,
psoriasis,
atopic
eczema and
atopic 15
dermatitis.
Similarly
prominent
chemokthe
axes
involved in
several
forms of
cutaneous T
cell
lymphomas,
melanomas,
seloroderma
and systemic
sclerosis
have been
identified.
This
indicates
that
treatment
with a
carefully
chusixt LID4
containing a
relevant
chcmokine
receptor
targeting
agent would
be useful in
the
treatment of
inflammatory
skin
diseases and
emcees (see
references
in Table
(1). 20e.HIV
infeHiou sod
Albs and
Infections
with other
pathogens
Activation
and
infection of
CM
tuicroglia
and
infiltrating
macrophages
is one
hallmark of
the
pathogenesis
of HIV
induced
diseases
Human
immunodefici
ency viruses
(WA) enter a
cells via
certain
receptors,
classic:illy
the CD4
acceptor Mat
are
associated
with a
blAVIEC
thernokinc
co-receptor.
'file CXCR4,
CCR2b, CCR3,
CURS, CCRE,
25CURS,
CX3CR1 and
others can
all act
inset-recept
or capacity.
For example,



macrophage-t
ropic IIIV-1
strains
generally
use CC R5
co-receptors
, while
T-cell-tropi
c strains
generally
use CXCR4.
In addition,
dual-tropic
viruses can
use CXCR4
and COOS
co-receptors
for entry,
while other
subsets of
the HIV
viral
strains
ITSIt a
variety of
other  230
chemokine
co-receptors
(see Rubbert
et al., HIV
Medicine
2006,
Chapter 4,
Hoffman et
al., eels,
Plying
Publisher,
Paris).
fn patients
with RN
encepluditis
, (HIVE)
CX(R-4 is
expressed on
MNPs,
astrocytes,
and a
sub-pepulatu
rai er
thalamic
neurons,
whereas COM
is mainly 5
expressed en
MINIPs. It
should be
tonal that
the majority
of Mated
cells in
HIVE
patients
(children
and adults)
appear to be
MNPs and
increased
expression
of CCM
appears to
correlate
with the
severity of
the disease.
This
indicates
that
taken-mediat
ed events
ran be
important,
at least in
the late and
severe
stages of
HIVE. The
CURS
receptor
also is
upreguhted
following
bacterial
infection
claim CNS
and in a rat
model of 10
isehemie
brain
injury.
Increased
production
of
eylekinesINf
iral and
chernoldnosR
ANTES,
MCP-1,
ATIP-Ici,
and
M1P-11.3) is
associated
with HIV
infection
Increased
ENS
cliemokines
in HIV would
account for
peripheral
leukocyte
recmitment
and cytokine
release with
direct
cytotoade
effects (at
least in the
ease of the.
cytokine
INP-ix un
15neurons
and
oligodendroc
yttat and
precisely
mirrom the
experience
in ENS
trauma,
Several
cytakines
including,
GM-CS?,
macrophage-E
SP, D,-I
j3,112,11-3,
111,-6, and
7NF-p also
ran
contribute
to the
pathogenesis
ul1HIV
distrase by
activating
tuntior
augmenting
IRV
replication.
Secondary
damage
occurs in
DIV-1
positive,
asymptomatic
, pre-AIDS
patients
20(An scat
(1997) Arch
Anal elytol
Pathol
45,94-105).
These
investigator
s were able
to detect
WV-1 DNA in
50% cube
brains of
asymptomatic
patients
arid nearly
90%
displayed
astrogliusis
. These
patients Ow
haws
elevated
levels of
inor
unemolectile
s, and
eytokiues
including,
TNE-u, IL-I,
1L-4, and 0
en, Neuronal
damage was
confirmed by
the
detection of
apoptotie
neurons_
25Direct
neumtaxicity
and
upregulation
of the CURS
co-receptor
by
MEP-derived
excitatory
amino acids
has also
been
implicated
in the
pathology of
HIV
infection.
An increase
in inducible
nitric oxide
synthase
activity has
been
detected in
HIV infected
micmglia
from AIDS
patients.
This
indicates
that the
production
of nitric
oxide could
contibute to
lesion
formation in
HIV infected
areas of the
nervous
system. Once
again,  



231 the
pathology of
DIV
encopharopat
bies, and
pre- and
full blown
AIDS
affecting
the CNS,
appear to
mimic the
secondary
tissue
damage
observed in
Sail and
a-thus
inflammatory
diseases. It
has also
Luca found
that some
chemokines
and
chcmokine
receptors
also are
5promicrobia
l raptors
and
facilitate
infectious
discuss
(see. Pease
coat (t998)
Scotia
Immunol
10:159-178).
Pathogens
exploit the
chenhalthe
system. For
example,
pedalochemok
ine
receptors
are used for
cell enty by
introcelluta
r patbugens,
including
IIIV. In
addition
Virlhry use
virally-enco
ded
chemokine
inceptors to
promote host
cell
proliferatio
n. Pathogens
also subvert
she
chemokinc
system.
Virally.
encoded
themokinc 10
antagonists
and
virally-enco
ded
chemokine
scavengers
art 'MOW]]
(e.g.,
Murphy, Nat
Immunot, 2:
11(5-22,
2001:
Kotwal,
Romano'
Today, 21:
242-8,2000).
hifisitunato
ry Joint
Disease and
Antnimminte
Disease
Rheumatoid
arthritis
(RA) is an
inflammatory
autoimmunc
discasc
characterize
d by Ironic:
connective
tissue
damage and
hone
erosion. The
pathogenesis
tithe
disease
15includes
the
infiltration
of
leukocytes
into The
romovial
space, their
activation,
and the
release of
inflammatary
mediators
that
ultimately
deforua and
destroy the
affected
joint. The
actual
arthritic
response
smith's to
he initiated
when MhiPs
release pro-
intliumnator
y cytokines
and
chemolcines.
TNFu,
rrA,031-CSE,
and the
chemokine
IL-8, are
found in
abizdance in
joint tissue
from RA
patients and
their most
'20likely
SIMllte
includes
synovial
fibroblasts,
in addition
to MNFs. The
combination
of MNPs,
neutrophits,
and T-oells,
with the
participatio
n of
synuvial
fibroblasts
and
synoviveytes
, sets -up a
cascade of
inflammation
.       1L-1
and TNTEr
are believed
to be
responsible
ionize
production
olchemakines
in the
arthritic
joint In the
study,
increased
concentratio
ns of these
two
cylokines
induced
25the
expression
of 11.-8 (a
porodehornua
ropetant)
and RANTP,S
(s potent
antrophil
chemoattract
anry, in
hnman
synovial
fibroblasts
isolated num
RA patients
(Rathanaswam
i coat
(1993)IIII41
Chem
268,5834-9).
Other
investigator
s have shown
that
inflamed
synovial
tissue from
RA and
osteoarthrit
ic patients
contains
high
concentratio
ns of MCP-I,
and TNFa mad
IL-1
markedly
increased
the ni12 NA
impression
232 of this
chemultine
in cultured
sumoviocytes
derived from
these
specimens.
It appears
that
Mcntokince
from 3,11dPs
and mrtokine
stimulated
synovial
fibroblasts
and
synoviocytes
play crate
in the
pathology of
RA by
facilitating
the
recruitment
and
exthwasation
of
peripheral
monocytes,
neutrophils
and -cells.
In common
with other
diseases and



5conditions,
activated
lenkocyte.a
release a
range of
other tissue
damaging
mediators.
More
speeilically
katroute-der
ived
reactive
oxygen
species and
pmteolytic
engymes (pg.
matrix
metilloprote
inases,
cathepsin
and
neutrophil-
derived
Maltase)
have been
implicated
in the
initiation
and
maintenance
of tissue
damage in
inflammatory
Mid diseases
(sealable t
for
references).
I
0g.Pulmonary
Disease
Lung, injury
covers a
wide array
of clintral
euudidons.
For purposes
herein they
are
collectively
relimed to
as
Inflammatory
Diseases of
the Lung
(111)s). An
RD is
typically
the result
of mecific
insult, for
example,
systemic
bacterial
infections
(e.g.,
sepsis),
trauma
(e.g.,
ischeminutpe
rfusion
injury), and
inhalation
of aad pens
(e.g.,
toxins
ISlike
cigarette
smoke).
11,Ds also
include
ollergie
alvcol his,
ARI)S (sane
or adult
respiratory
distress
syndrome),
various
forms of
asthma,
bronchitis,
colIagthwase
ular
disease,
palmontry
samoidosis,
coyinophilic
lung
dific1S,'
pneumonia,
and
PrInlimalY
fibrosis. Iv
brief, We
pathology of
Mese
diseases and
conditions,
involves the
activation
of
macrophages,
particularly
those
located in
the alveoli.
Neutrophils,
eosinophils
rind 'F-
94)cells,
are
activated
and
recruited to
the site of
ittrairy
subsequent
10 the
release uf
inaerophage,
and
neighboring
endothelial
and
epithelial
tell derived
cyttakhaes
and
chemokines.
The specific
cytokines
and
chemuldnes
involved
include;
GM-CU, TIMIS
ct,
1L-1,1L-3,
11,5, 1L-8,
MCP-I,
MCP-3,
lstlP-la,ItA
NTES and
&Main.
Leukocytes
respond to
the
pro-infiarru
natory
eytoldnes
and
chemokines
by releasing
25 the many
mediators of
secondary
tissue
damage
including;
proteases,
reactive
oxygen
species, and
biologically
active
lipids, and
by
expressing
cell surface
antiguas and
cell
adhesion
inotrailes.
In addition,
it appears
that
specific
leukocyte
populations
play a more
preminmt
rote in some
ILLM that
they do in
others.
Neutruphils
and MNPs are
more
prominent
cootibotors
Co seecwdary
damage in
acme hang
irrt rim
like ARDS
and  233
various lung
fibroses;
whereas
'recoils and
eosinophils
are the
chief
culprits in
eosinophilie
lung
diseases,
which
include
allergic
asthma,
fibrosing
atreolitis,
and
sarcoidosis
(see Table 8
for
releremiestr
. h.Other
Diseases
mediated by
Secondary
Tissue
Damage
5Disease
states
associated
with
secondary
tissue
damage can
be treated
according to
the methods
provided
herein and
using the
conjugates
provided
herein as
'wen as
certain
nonwhemokine
cytokines
known to
those of
skill in the
art for
treatment of
other
conditions.
These
disease
stater,
include, but
are not
limited to,
CNS injury,
CNS
inflammatory
diseases,
neurodegener
a.tive
disorders,
heart
disease,
inflammatory
eye 



10 diseases,
inflanammory
bowel
diseases,
infbarnmator
y joint
diseases,
inflammatory
kidney or
most
diseases,
inflammatory
lung
diseases,
inflammatory
nasal
diseases,
inflammatory
thytoid
diseases,
cytoltier
regulated
cancers, and
other
disease Make
that involve
or are
associated
With
secondary
tissue
damage.
Examples of
CNS
inflammatory
diseases
andlor
neurodegener
ative
disorders
that IS can
be treated
using the
methods
herein and
conjugates
provided
herein,
include, but
are not
limited to,
stroke,
closed head
injury,
leukoencepha
lopathy,
ehoriomening
itis,
meningitis,
adrenoleukod
ystrophy.
AIDS
dementia
complex,
Alzheimer's
disease,
Down's
Synarome,
chronic
fatigue
syndrome,
encephalitis
elicePirl0Pl
Yglitis,
spongiforrn
marephalopat
him,inultipl
c sclerosis,
Parkinson's
disease,
spinal cord
20
injury/traum
a (SO), and
tramnafic
brain
injury;
heart
diseases Oat
can be
treated
using the
methods
provided
herein,
include, but
are not
limited to,
atherosclero
sis,
neuintimal
hyperplasia
and
restenosis;
inflammatory
eye diseases
that can be
treated
using the
methods and
conjugates
provided
herein,
archaic, but
am not
limited to,
proliferativ
e diabetes
retinupatry,
proliferativ
e
vitreeretina
opethy,
retinitis,
tcknilia,
schroiries,
25
choroiditis
and uveitis.
Examples of
inflammatory
skin
diseases
that can be
treated
using
conjugates
and methods
as provided
herein
include, but
ore not
limited to,
psoriasi
eczema and
demiatitia.
Examples of
inflammatory
bowel
diseases
that can be
towed using
the roelbnds
and
conjugates
provided
herein,
include, but
are not
limited to,
chronic
colitis,
Crohn's  234
disease and
olemative
coliris.
Examples of
inflammatory
joint
diseases
that can be
treated
using the
methods arid
conjugates
pmsided
herein
include, but
are not
limited to,
juvenile
rheumatoid
arthritis,
ostenarthrif
is,
rheumatoid
arthritis,
spondylardeo
pathies,
such as
ankylosing
spondylitis,
ReiterM
poidomac,
reactive
arthritis,
psoriatie
arthritis,
spondylitis,
midifferenti
ated
spandylartho
palldes and
Delacet's
syndrome;
examples of
inflammatory
kidney or
renal
diseases
that tau be
treated
using thc
methods and
conjugates
provided
herein
teaclude,
but are not
limited to,
glomerulenep
hritis,
lupus
nephritis
and IgA
nophrupathy.
Examples of
inflanunator
y lung
diseases
that can Lie
treated
using the
methods and
conjugates
provided
!mein,
include, but
are not
limited to,
10
eosinophilie
lung
disease,
chronic
eosinophilic
pneumonia,
fibrotic
lung
diseases,
acute
eosinophrlic
pneumonia,
hmnehoconstr
ietion,
including
asthma,
bronchopulmo
nsfY
dysplasia
teonchoalveo
lar
eosinophilia
, allergic
bronchopulmo
uary
aspergillosi
s,
pneumonia.
acute
respiratory
distress
syndrome,
and chronic
obstructive
puhrianary
disease
(COED);
examples of
inflammatory
nasal
diseases
that can he
treated
using t he
15methods
and
conjugates
provided
herein,
include, but
are ant
limited to,
polyposis,
(braids,
sinusitus;
examples of
hillammatory
thyroid
diseases
that can be
created
using the
methods and
conjugates
pee-ideal
herein,
include, but
are not
limited to,
thyroiditis;
and examples
of
cytokinedegu
latcd
cancers that
can be
treated
-using the
methods
provided
herein,
include, bin
are net
limited to,
glinmas,
mho-roans
carcinomas,
20
adenoeurcino
mas,
geoulomas,
glioblascoma
s,
oemilamatosi
s,
lpuphomas,
leukemias,
melanoma' s,
lung
cancers,
myelomas,
sarcomas,
sarcoidosis,
micregliomas
,
ineardrigiom
as,
astroeytomas
,
oligodendrog
liomas,
Hodgkins
disease, and
breast and
prostate
cancers,
Other
inflammatory
diseases
susceptible
to treatment
using the
methods and
conjugates
provided
herein,
include, hut
are not
limited tu,
vasculitis,
mitoimmtme 



25 diabetes,
insulin
dependent
diabetes
mellitus,
graft versus
host disease
(eiVEll 5),
psoriasis,
systmuie
lupus
erythematosu
s, sepsis,
systemic
inflammatory
response
syndrome
(SIRS), and
injurious
inflammation
due to bums.
As noted
above, these
disorders,
although
diverse,
share the
common
features
related
lathe
inflammatory
response.
Spinal cord
injury or
trauma,
which Cal be
treated  235
by
administerin
g to a
subject in
need themof
an effective
amount of a
therapeutic
agent as
described
herein, is
caranplary
of the
disorders
contemplated
. The
treatments
herein are
designed to
attack the
adverse
results of
this
response
involving
proliferatio
n and
migration of
leukocytes.
The
treatments
will
eliminate or
reduce the
leukocyte 5
proliferatio
n and
migration
and by
virtue of
this lead to
an
amelioration
of symptoms,
a recluction
inAdVRIrde
c)rultS or
other
beneficial
results That
can enhance
the
effectivenes
s of other
treatments.
5.Combinatio
n Therapies
The
ligand-roxin
conjngates,
such as any
LIM provided
herein, can
It used in
IA)
combinatinns
for the
treatment of
the
indicated
dismses.
Combination
therapy Dm
be achieved
by
adminishaing
a
ligand-toxin
conjugate
with any
other
therapeutic
agent for
treating a
particular
disease.
Such agents
are known to
those of
skill in the
mt.
Combination
treatment
also can be
effected
using
molecules
composed of
two or more,
such as two
different
chemokines
attached at
either end
of a resin
moiety. Is
that case,
15 them dual
chemokine
fusions can
include one
ligand from
each of a
and 3
chemokines
family. L.
EXAMPLES
The
following;
examples are
included fix
illustrative
purposes and
are not
intended to
limit the
scopc of tbc
invention.
20EXAMPLE 1
Selection of
Modified
Shiga Toxin
Al (SA1)
variants for
eanstrucdrin
of LPIDs
A.Cloning
and
Expression
of LPMs for
selection of
SA1 variants
A nucleic
acid
molecule
encoding an
MCP-IfShiga
Toxin
lush:inprote
in
(designated
DIP la) was
designed
such that
the fission
protein
starts with
a methicmine
25(Met)
residue
followed by
the
published
sequence of
mature MCP-1
(set forth
its SEQ ID
N0:69, and
encoded by a
sequence of
nucleotides
set ME, its
SIIQ ID
N0:68), an
Ala-Met
linker (SHQ
11)110:34),
and residues
23-260 of
die Shiga-Al
toxin
subunit
containing
the ribosome
inactivating
(RIP) domain
(re:Erred to
herein as
variant I
SAI;
correspondin
g to SliQ ID
110,22 and
encoded by
the nucleic
acid
sequence set
forth in  



236 SEQ ID
NO:23). To
facilitate
removal and
replacement
of the gene
sequence Imo
different
expression
vectors,
restriction
cadonuclease
sites were
incorporated
into the
Stone
sequence at
the 3' and
Sends. The
sequence, of
LPM la WO%
desi,gned to
have an
Ndelnetliont
iota site,
which
contains the
methionine
start cedun
(SEQ ED
NO:31) at
the 5' 5
end, and
also was
desimacyl to
have a stop
codon
followed by
a
Bam.FIlu.str
iction site
(SEQ ID
140:33) at
the 3' end,
A nucleic
acid
molecule
encoding
LPMla was
synthesized
following
the
principles
of codon
usage and
secondary
structure
optimization
by a DNA
synthesis
service
organization
(Blue Heron
Biotechnolog
y, Seaside
WA) and
supplied in
a pUC
plasmid with
the multiple
cloning situ
removed (WC
mimis M, SEQ
0 Tr)
240:56). The
set/ranee or
the LPMla
nucleic acid
molecule and
encoded
Itsion
protein are
set forth
iii SEQ ID
Nos: 37 end
38,
respectively
.     Since
the variant
I sequence
of SAI
contained
within the
LMPla fusion
protein
contains a
eysteine
residue
curreaprondi
ng to amino
acid 242 of
SEQ ID NO:
22, a
further
tnmeated SA
I. moiety
was
generated to
avoid
cysteine-inc
hked
dimenzation
among 15
highly
purified LMP
Ilision
proteins.
This SAI
moiety
(referred to
herein as
variant 2)
lacks the
five
Cderminal
amino acids
(CHITHA)
correspondin
g to amino
acids
242-246 of
the
polyneptide
sequence act
f0111) in
SEQ sri
140:22. The
amino acid
sequence of
the variant
2 SA1 is set
forth ha SEQ
ID NO:74,
and encoded
by a nucleic
acid
sequence set
forth in SW/
In 140:25.
An M(1P-I
fusion
protein
containing
the variant
2 SAI
moiety, 20
termed
LEM1b,9/FIS
generated. A
nucleic acid
sequence
encoding the
LPM1b anion
protein
avICHI-AM-SA
/ (variant
2)),
containing
the variant
2 SA 1
sequence was
synthesized
and supplied
as described
above for
the LPMla
fusion
protein. The
sequence of
the LEM] b
nucleic acid
molecule and
encoded
fusion
protein are
set forth in
SEQ ID Nos:
39 said 40,
respectively
. 25The
resulting
IMPI a and
LAPP lb
constructs
in the pile
minus M
vector were
digested
with Ndel
and Banff/
to produce
an - I Kb
Mall BowIll
flagmen
which was
cloned into
a T7
expression
vector,
pET9c
(Voyagers
SEQ ID NO:
84), at the
correspondin
g
MieligarnIll
site, The
pENOc
plamnid
containing
LrovIla was
transformedi
nto the
expression
host strain
IIMS174
(DE3) plyS
(Frees I
hydR07th
237 ruKE2 )
(0113) pLysS
(Bald%)
according to
the
manufacturer
's
instmetions
(Novagen).
The pET9e
plasmid
containing
LPM1b was
transformed
into the
expression
host stran
H1at5I74
(I)E3) (12
real
AsdR(onringi
t) (11E3)
(Rita)
according to
the
manufacturer
's
instructions
(Novagen). 5
B.Selection
(if Mutants
LPMla and
LPMIb
produce
fusion
proteins
that
'contain an
SAI PIP
toxin
moiety, as
described in
part A
above. The
expression
Nile SAL
moiety is
toxic to
host cells
and disrupts
the
production
of the LPM
fiction
proteins. To
orient for
mutants in
SAI that
exhibit less
toxicity,
the pF,T9c
plasmid
constructs
containing
LPM la or 10
LPIYIlb were
used for
mutation
selection in
the presence
or absence
of varying
concentratio
ns of 4APP
(4-aminopyra
zolo
[3.4-H-pyrim
idine),
Following
transformati
on of the
pinInc-conta
ining LPM
construct
into the
appropriate
host strain
as described
an part A,
transfiermed
bacteria
were
selected on
LB kanamycha
(km) at 50
pgtrol in
the presence
Or absence
of varying
concentratio
ns of 44 PP,
The results
se( forth
below are 15
based on
selection of
LPM la
transfinned
bacterial
cells on LB
kanamycin
(km) at 50
ttgtml in
the absence
of CAPP and
selection of
LPIYIII)
transformed
bacterial
cells on Lft
kanamycin
(km) at 50
1ogAn1 in
the musema
of 0.5 mM
4APP.
I.LPMla
mutants
20Transforma
tion
ofIlEMS174(F
B3)pLyS host
cells with
the pfiTge
plasmid 



Cellanlet
containing
LPM 1 a late
absence of
4APP yielded
82
transformant
s. All 82
selected
colonies
were
screened for
LPMla
expmssiott
and plasmid
integrity.
Plasmid DNA
was isolated
from
bacterial
transformanl
s using a
standard
miniprep
procedure.
Expression
of the run
length
protein was
confirmed by
SDS-PAGE.
the LPMI a
insert 25
from the
pET9e,
plasmid was
purified
following
digestion
with MeV
Banuril zind
the insert
was
sequenced
with Ti
primer and
TR primer to
confirm the
sequrnee.
Ti: 5'
TAA,TAC,GAC,
TCA,CTA,TAG,
GG 3' (SEW
ff) NO :35);
5
83CT,AGT,TAT
,TGC.TCA,GCG
3' (SEQ
NCJ:36).
238
Few of the
colonies
expressed
LPM1. Sumo
of Mc
soloeted
colonies
impressed
truncated
forms of
LPM1. One
colony
expressed an
LPM1
containing
an L to It
mutation at
position 117
in the SA1
moiety
portion of
the fission
protein
compared to
Use LPM la
sequence set
forth in SEQ
II) NO: 38
(correspondi
ng to LISk
in the amino
acid 5
sequence for
the variant
1 SA.1
moiety set
forth in SEQ
NO:22).
'Ibis
rmilant WM I
is referred
to herein an
LPM1c. TIre
nucleotide
and amino
acid
sequences
for LPM1c
Ate sot
forth in SEQ
Ilet Nos: 41
and 42,
respectively
, and can he
compared to
the parent
LPhilla
molecules
set forth
SEQ ID Nos:
37 and 38.
The L38R
mutation in
SA1 is
referred to
herein as
mutant
variant I
(also
refined to
as variants
herein) and
is set forth
Ii) in SEQ
ID NO:26,
and encoded
by a nucleic
acid having
a sequence
set forth in
SEQ ID
NO:27.
2.LI'Mlb
mutants
Transformati
on of
HIVIS174(13E
3) host
cells with
the pET9c
plasmid
construct
containing
LPM1b in the
presence. of
(1.5 niM
4APP yielded
10
transformant
s. A1110
15transforma
nts were
selected,
plasmid DNA
proemial,
and analyzed
as described
above for
the Win
monads.
Two selected
colonies
expressed an
LPM1
containing a
V to A
mutation in
the SAl
moiety at
position 298
compared to
the parent
LPhillb
sequence nor
RIM its SEQ
ID NO:40
(correspondi
ng to V219A
in the amino
arid
sequences
for the
variant 1
and 20
variant 2
SA1 moieties
set fords
ip. SEQ Ill
NO:22 and
SEQ ID
NO:24,
respectively
). This
rnutant IMM1
is referred
to herein as
LPMfil, The
nucleotide
and amino
acid
soquonces
for LleMId
are net
forth in SEQ
ID Nos: 43
and 44,
respectively
, and can bc
compared to
the parent
LPM lb
sequence set
forth in SEQ
ID Nos: 39
and 40. V2I
9A mutation
in SA1 is
inferredto
herein as
mutant
variant 2
(also
referred to
:1.6 25
variant 4
herein) and
is set forth
in SEQ 11)
50:28, and
encoded by a
nucleic acid
having a
sequence set
forth in SEQ
N0:29.
EXAMPLE 2 



Comparison
of the
Activities
of Variant
LPMIs  239
The
consequence
of mutations
in SA1 on
LPM1
activity was
assessed by
measuring
the
activities
of 1 ,PM 1 c
(containing
the variant
3 SAI
sequence)
and LPIAld
(containkg
the variant
4 SAI
sconvoc) in
a rabbil
roliculucyle
Imate (RIP)
assay.
laPMIc and
LPhIld
proteins
were
expressed
and
partially
purified
(see EXAMPLE
4). 5The
activities
of these
proteins
were
assessed by
measuring
inhibition
of protein
synthesia
using a
commercially
available
rabbit
teticulocyte
lysNe system
(Le. MP
assay)
designed to
assay the
translation
of
luciferase
RNA
(Promega,
Madison, WI;
all magenta
included).
Briefly,
protein
samples were
diluted to 1
Lig/m1 and
serially
diluted in
10 fold
steps in
PBS, pI1
7.4,
containing I
mghni BSA.
Diluted
protein (10
RD was added
to 5 pl W
reaction mix
(Tenant mix:
2 trl of a 1
mg/nil
minden of
lueiferam
RNA; list of
a I :1 ratio
0.1 mM amino
acid mixture
minis
mandoline
and amino
acid mixture
minus
Igraine; 7.
al of
riborincleas
e inhibitor)
and 35 lit
rabbit
reticulowie
lysate.
Samples were
incubated at
30 42 for
1.5 bouts
boron: the
reaction was
stopped by
incubating
the samples
on ice.
Samples were
diluted 1:25
using the
baction mix
describtx1
above. The
15 reaction
mixture (100
td) was
transferred
to 96-well
white
polystyrene
plates
(Coming
Corporation,
NY) and 100
Ala the
luminescent
dye
Bright-filo
(Promega)
was added to
each
reaction.
Piton were
analyzed
using a
preheated
(20-25
C)FLUOstar
luminometer
(BMG Lab
Todutologics
, Durham,
NC). In
parallel,
reaction
mixture only
or reagent
bleak woo
useil as
sage live
tombola, and
the RIP
protein
saporiu
(Sigma, St.
Latin, MO)
20was used
as a
positive
control. The
saporin
poaitive
control
consistently
had relative
activity
(RICas)
values in
the range of
8-12 pM. The
ship
holotoxin
has a
reported
RIC50 value
of 9 pM
(Skinner and
Jackson
(1997)1
Bartenot
179:
1368-174).
Purified
Variant 4
SAl subanit
(SEQ ID NO:
28) 1104 an
Wear value
of 50 phf.
L10,11c (SW)
ID NO:42)
and LPM1d
(SEQ ID
190:44) had
RICur velum
of 5 nM and
80-100 plil,
25
respectively
. Eased on
the observed
RIP
activities
of the
mutant
varianb
tested, new
LPMs
containing
the SAI
sequence
from LPM1d,
which is the
mutant
variant 2
(i.e.
variant 4)
SA 1 , were
constructed
as described
in Example)
below.
EXAMPLE a
Construction
of LPM gram
Containing
MAI Variant
4  240
T,PAIs 2-13
(Table 12)
were
constructed
to cnoode
lissiun
proteins of
the
respective
chemokine
sequence
linked by an
alanine-meth
ionine
dipeptide to
the mutant
variant 2
(i.e.
variant 4)
truncated
version of
the mature
SA1 shiga
toidu
subunit (set
forth in SEQ
113 880:28).
the
sequences
encoding
Lgals 2-13
wets
inserted
into the
pET9e 5
pleat-laid
(SEQ lit
N0:84) by
two
different
methods,
which are
described
below. Each
of 



the methods
relied On
the presence
of an
internal
areal
restriction
site within
the 5'
sequence of
the SA I
singe toxin
subunit
sequence
(e.g.,
crirrespcnid
iug to
nucleotides
4-9 of the
variant I
sequence net
forth in
SFA.3 a)
NO:23, or
the variant
4 sequence
set foal] in
Sh:Q11)
N0:29h
resulting in
an SAI
moiety
larking the
5' lysine
residue
which was 10
reconshnited
by the
design olia
Memokine
linker
moiety
containing
an encoded
lysine
adjacent to
an axial
Rutin:thin
site. All
protocols
used for
plasmid
manipulation
were from
Maniatis et
at,
Molecular
Cloning: A
Laboratoy
Manual, Cold
Spring
Harbor
Laboratory,
New York
(1982).
TABLE 2: LEM
'Variants
LPM Chant.
SAI Variant
SEQ ID NO
(u1-1cle-oti
de) SEQ ID
NO (talus
acid) LPMla
MCP- I I 37
as 1,PM1b
MCP-1 



2 39 40
715M1c
150I7P-1 3
41 42 I.PM
Id MCI -I
43 44 1.PM2
Entaxin-1 4
45 44 LPM3
suF-113 



4 47 46 LPM4
CIRO-a 4 49
30 LPM5
mrp-Ip 4 51
32 LP686
1L-S 4 53 54
LPM7 18-10 



4 55 56 LPM8
MCP-3 -4 57
IS LPM9
MIT-la 4 59
65 LPMIO MDC
4 61 62
LPMII MOP-la



4 62 64
LPM12
Eotaxia-I 4
65 46 LPM13
BCA-1 4 66
67
ISBriefly,
the
sequences of
the no leic
acid
molecule
encoding dm
rhernokioeat
aaetl forte
constmetion
of IsPhis
2-13 (Table
12) 'vets
synthesized
following
the
principhE
rife don
usage and
secondary
Slroctare
optimization
, by a DNA
synthesis
semi.
organization
(Bio S&L,
Montreal)
and upplied
in a pl IC
plasmid
(WEIS, SEQ
1D NO:  241
35). For
each
chmakine
gene, an
Ndel
reshiction
site
cesitaining
a methinnine
start coda
(SEQ ID
50:31) PTS
added to the
5' end and a
linker sopa
no encoding
the amino
acids
Ala-Met-Lye
followed by
an EcoM site
(SEQ 5032)
was added to
the 3' end.
The
nucleodde
sequence for
each
ohemaine
cyanid is
described in
Table 13 5
and set
forth in SEQ
802409:72-83
, A second
eotaxin
sequence was
optimized
and supplied
by Blue
Heron
Biotechnolog
y and is set
forth in SEQ
240:82. Each
nf the
respective
nucleic acid
manatee
encoding the
ehemokines
were used to
generate
1,PAI fusion
proteins by
one of two
cloning
methods,
which arc
sct MIL
below. 



TABLE 13:
Nucleotide
Positions
for Sequence
Components
of Chemokine
10Constructs
for 1 ?Ms
7-13 I.
CIae,,hi,n
:aired MGM
NO: Ndell
restrietiou
site
Mature
che*netine,e
qicence
Linker Re'
aRi Ole 2
Feted,, 2
229-237
J-231 429-24
19 



-67.222
132-237  G
0-a  7-225
6:234 235
240  NIA 75
7-213
214-2E2
E71-218   6
7 237 



6 247-752
Ill 77 1-6
7-237
238-236
CO3 18
7-254
235-243
244-2719 9
1:7  1-6 



226-231 10
2ADC 00 1-6
222 223-228
It  1 1-6
214-223 2 12
EunIa  



13  7 -6
7-267
268-278
277-202
A.Cloning
Method I The
components
of f )'Ms
4-10, LPM12
and LPM13
(see Table
13) were
assembled in
a pLIC19
plasrnid (S
RQ 240:85)
and then
subeloned
into the
pElVe 15
vector.
Briefly, the
SA1 Variant
4 component
was
generated by
digestion of
the pET9c
vector
containing
LPMI d (see
Example 1)
with &QR.,
and Bamill
to yields
750 hp
EcoREBamHIDN
A fragment
containing
the SA 1
Variant 4
gene. '111e
digested
fragment was
gal purified
and inserted
into the id
if: 19 pamid
that also
had been cut
at the  242
correspowlin
g
.EcoRriBanzI
ft sites to
yield a pi
IC191113
phismid. The
obanokine
sequence
component of
LPMs 4-10,
IPM12 and
1.PM13 was
generated by
digestion ef
the
respective
chemokine
containing
pUfl 9
plasmid, as
described
above, by
digestion
with Ards(
and &oft! to
yield ass
'255) bp
NelellEcoRID
NA fragment
for each 



5charm tine.
To generate
a complete
LPM sequence
(see Table
12), the
digested
ehanokine
fragment was
gel purified
and inserted
into the
pi:IC.19BH
plasmid
containing
the SA1
variant 4
sequence
that also
heel been
digested at
the
correspondin
g hdel and
EcoRI
restriction
sites.
fitiel 9Bli
containing a
complete LPM
gene
6CLItlellin
was then
digested
with Nile]
and Bandit
to yield ens
- I kb
fragment,
which was
gel purified
and 10
subelonecl
into the
pET9c.
plasmid (SEQ
NO:84) that
also had
been
digested
with Ndel
and BamILI.
The plasmids
were
confirmed
for
expression
of the
respective
LPIYI and
sequenced to
confirm the
identity of
the insert.
Table 12
above sets
forth
sequencc
identifiers
for the
respective
nucleic acid
and encoded
MIliDO acids
for the
clonal LPM
variants
LPMs 4-10,
I.PM12 and
laiNtl 3. S
II.Cloning
Method 2
To generate
LPMs 2, 3,
and II (see
Table 12),
the
rospeetive
eliemokine
genes were
dire' ly
inserted
into the
pET9e
expression
plmadd (SEQ
ID NO:54)
using the
method
described
herein.
First, to
prevent
digestion of
die vector
during
subsequent
eloning
steps, the
EcoRl site
was removed
from the
p1ST9c
plasmid to
yield the
vector 20
pET9DE.
Briefly, tie
plasmid was
digested
with EcoRI
and the ends
were filled
in with T4
DNA
polymertoe.
The plasmid
DNA. was
ligated,
yielding the
pET9DE
vector, and
transformed
into Mho
Ere. di
cells
(bnvitiogen,
Carlsbad,
CA). Plasiad
DNA was
isolated
from
bacterial
transfommaLs
using a
standard
reiniprep
procedure
and the
deletion of
the EcoRI
site in the
pET9DE
vector was
confimied by
restriction
25digestion.
To clone the
genes
encoding
LPMs 2, 3,
and II, the
pLICI9BB
planwid keen
cloning
Method 1
above
containing
the sequence
for the
complete
LPMId gene
was digested
with Ndel
and liamin
to yield a 1
kh fragment_
Tbe Ilagpmai
was gel
purified and
subcloned
into the
pET9DE
vector that
also had
been
digested
with Mier
and Banal!!
soriftPET/CA
2007:002278
243 to
generate the
pET9DILER
plasmid. The
ehmnultine
sequence
ennweeent of
I_Pirls 2,
3, and i I
were
generated by
digestion of
the
respective
chemokine
containing
pUCI9
plasmid, as
described
abo3e, by
digestion
with Ndel
and freak/
to yield an
-251 bp
NdeflEcoRl
DNA fragment
for each
chemokine.
To generate
a complete
LPIN
sequence 5
(see Table
12), the
digested
fragment was
gel purified
and inserted
into the
pFT9DE-13B
plasmid that
had been
digested at
the
cortespindin
g NdefrEcoRI
sire. Table
17 above
sets forth
sequence
identifiers
for the
respective
nucleic acid
and encoded
amino acids
for
thecloned
RPM vanauts
LPM2, 3, and
1 I. EXAMPLE
10Expression
and
Purification
of LPT4
Variants
A.Expression
of LEM
variants
Following
transformati
on of
ILMSI74(DE3)
with a
p1319OLPIstp
lasmid, the
effect of
the RIP
inhibitor
4APP on
expression
of the
different
TPA% were
tested by
growing the
transfomiant
s overnight
at 37 C in
NICE medium
GAMY m.edium
with 24 



15gar yeast
extract, 12
WI. tryptone
and 0.4%
glycerol)
with 50
pgrml
Kanamycin
and 2 miff
4APP. Prior
to induction
of the
roweetive LW
with EPTC,
the cells
were
subcultured
(1:10
dilution) in
the same
medium and
grown for an
additional 3
hours m 37
Xi. The
cells :wore
induced by
induction in
the presence
or absence
oft nM IPT(3
and in the
presence of
increasing
concentratio
ns of 4APP
(e.g.. 0,
0.1, 2, 5,
10, 15 and
20 caM
204APP) for
an
additional
3.5 hours at
the same
temperature.
Inclusion
bodies
containing
the LPM
fimion
proteins
were
harvested
from the
cells (see
method
below). Upon
induction in
the preshwe
of 1PTG, the
strains with
the desired
exprotrien
profiles
showed rut
.-36 IrD
expression
band in a
4APP dose
response
fashion.
Protein
identity was
ismilied by
Weston
Blotting
using an
anti-SA I
antibody.
Antibodies
to the SA1
subunit
25ware
raised in
rabbits to a
synthesized
peptide of
SA1 (Shp Ill
NO: 30)
(Covance
Research
Laboratories
, Denver
PA), and the
sera
collected.
Table 14
sets foith
the relative
expression
of the 15PM
conjugates
LFIVIld,
1.1M8, I
.PM3, I.PM6
or LPM7.
Fulluwing
expression
and
harvesting
of the LPM
fusion
woteins from
the cells,
the pioteins
were
separated on
an SOS-PAGE
gel and
trant  244
protein was
visualized
by staining
with
Coomasie
Blue. The
percent
expression
along the
4-APP dose
curve was
estimated by
loading
identically
prepared
samples from
each of the
identical
shake flask
fermentation
s (0.1 to 20
nilt4
4-APP). The
100%
expression
of any given
LPM was
based on
seeing no
more
increased
levels of
protein on
the gel at a
5given
concentratio
n of slnAPP.
The percent
expression
was
estimated by
visually
comparing
the
designated
100%
expression
to the lanes
with samples
that had
lower
expression
and lower
4-APP in The
fermentation
broths. The
experiments
were
performed at
least two
times.
Cieoerally.
expression
levels
increased
from little
or no
detectable
amount of
the desired
protein at
0.1 m M 4APP
to high
levels at
10-20 mkt 10
4APP. ELF
11; tPMEsp
essian
teeels 4.11P
1231 LP0114
4-APP (PM) 



D,10.0 140
>5 >5 >570
100 LPP411
LP543 >5 >5
2.5100 100
30 100i100 



100 LPN% -5
00100 100
LPP47 >5 100
100;100 160
E.Protein
Production A
batch
fermentation
method was
developed
for LPM
production.
Host cells
(11MS174()13
3)) carrying
a pET9crliPM
plasmid with
the soleeted
SA1 variant
were 15
&mourn in
liquid
enriched
media
culture
(5-100 L in
a fennentor
or 400 ml in
a2.8 L shake
flask) at
37"C in the
presence of
2 mkt 4APP.
Product
expression
was induced
by 1 rnM
LPTG for 3-6
hours in the
presence of
10 inki 4
APP and the
cells were
harvested by
centrifugati
on. The cell
pellet was
homogenized
(via
sonication
or 3-4
passages
thrnugh a
homogenizer)
followed by
debris
removal and
recovery of
inclusion
bodies 20
(she) using
cenbifigatin
n. lbs were
washed 2-3
times with
several
volumes of
&BO. It's
were
sohthiEzed
in buffer
containing
6M guanidine
hyikochlolid
e
centrifuged
and the
supernatant
dialyzed
against 0
tel urea.
Typind
sinning LPM
yields from
a formenter
or  245 



shake flask
are attnated
to be g/L
(OLlsocan -
50) and 300
omit
(ODsoobr7),
respectively
. The noted
optical
density OD)
at 600 nm
were a
measurement
of Kent/
density
using an
Ultraspee
Pro
spectrophoto
meter,
Nucleic
acids were
removed from
the lb
solution
with 0.1%
(v/v)
polyethylein
eircinc.
Arles
centrifugati
on,
additional
DNA 5was
removed by
passage
through as
anion
c.xehangc
resin filter
or column
(Q-sepharose
- FF), which
hinds
residual DNA
and allows
proteins
with high
isoeleetrie
points such
as Lfftyls
to pass
through. Tbe
protein
product was
captured via
(ration
exchange
sCaill
chromatograp
hy
(SPoPharosc-
Fki or HP)
and eluted
with an
NatC1
gradient ill
the presence
of urea. The
flow through
fraction
from this
column
contains a
small amount
of 10 free
SAI toxin
moiety.
Protein
fractions
were
collected
throughout
the WI
gradient and
analyzed by
SISS-PAGF.
Fractions
containing
L.Plain were
then pooled.
Refolding of
the product
was pmformed
by dialysis
against 25
mNI
Tris-HCL, 1
M urea, 0.5
M Larginine,
1 mM reduced
glatathione
and 0.1 rnM
oxidized
glulathione
at pH 8.0
fbt 16-24 h.
Refolded
material was
Men dialyzed
Mtn
fnmndation
buffer (50
mM MAILED
citrate,
150.05 mM
COLA, and
205),
sucrose) and
stored at
-SO C. This
material was
ever 80%
pure as
assessed by
5115-PACE
and was
gerther
purified
using cation
exchange or
hydrophobic
interaction
chromatograp
hy as a
polishing
step prior
to
formulation.
Another
process
employed the
same initial
stops but Ow
moduct front
the initial
anion-exchan
ge was
immediately
refolded by
dilution
into 25
naltf sodium
phosphate, I
M urea, 20
200 nild
L-artjnitic,
20% (w/v)
sucrose, I
raM reduced
glutatbiune
and 0.1 inM
oxidized
glutathione
at pH 8.0
for 16-24 h.
The refolded
material was
then
subjected to
cation-excha
nge followed
by
hydrophobic
interaction
chromatograp
hy before
being
dialyzed
halo the
thimulation
buffer
desenbed
above.
EXANIPLE 5
25Cell Based
Cylotoxlelty
Assay
Cell
toxicity of
LPPIld and
1.PMI 2 were
measured in
a cell-based
cylotorrieny
assay. In
this assay,
cells were
grown in the
presence or
absence of
toxin (La
LPNI protein
containing
an SA1
moiety) for
a period
chime. The
amount of
ATP in tbe
culture upon
cell lysis
served as a
measurable
indicator of
cell
viability.
2003/080218I
V1/CA2001/00
2278 246
Cell Culture
and Sample
Additions
THP-1
monoeyte
cells were
glow,
neon/tog to
the
mramfachnier
's
instructions
(ATCC,
Manassas,
VA) in
complete
media
containing
IIPM1 media
supplemented
with 10% FES
(lnvitrogen,
Carlsbad,
CA) and
passaged
twins a week
to keep the
cell density
5 below 5 x
105 cells/mL
Cells were
collected by
centrifugati
on and
washed with
fresh warm
media and
resuspended
in an
appropflate
volume of
media to
reach a
density of
3- 4 x 104
millstml for
he
cell-based
cytotoxicity
assay. Cells
were seeded
by
transfemng
/00 al
aliquots of
the cell
suspension
to each of
thc internal
60 walls of
a 96-well
cell culture
plate (the
outer wells
were filled
with
complete
media only).
20 6l of
vehicle. 10
(buffer
only) and
LPMI d or
t2M12
protein
samples (at
concentratio
ns ranging
from 25
poirml to I
Orr pg/m1)
were added
to the wells
in
triplicate
and gently
mixed with
the cells.
The cells
were then
incubated
for 24 hours
at 37 C (5%
COO.
B.Assessment
of
Cell-Based
CYlotorleitY
The
CHIT/ter-GB
Luminescent
Cell
Viability
Assay Kit
(Promega,
Madison 



ISWI) was
used (as per
the
manufacturer
's
instructions
) to assay
cell
alatnlity as
a measure.
of
cell-based
cytotoxicity
. Upon lysis
of the cells
with the ATP
reaction
mixture.
(supplied by
the
manufacturer
as
CellTiter-GI
UM Reagent),
ATP drives
the
oxymmatiou
of Inciferin
Insulting it
a
luminescent
signal which
is
proportional
to ATP
conoentratio
ns in the
wells. This
is directly
proportional
to the
number of
%ablecells
in the
culture. 20
Aliquots of
100 al, from
the THP-I
cell plate
from pad A
above were
tattsfertert
to white
flat
bottomed
culture
plates
(Caning
Corporation,
NY) to allow
luminescent
measurement,
and allowed
to
equilibrate
for 30
minutes
before
adding 100
pI, of the
ATP reaction
mixture.
After
addition of
the ATP
reaction
mixture, the
contents of
the plates
went shaken
gently for
30 seconds
using a
vortex to
induce cell
lysis and
incubated at
25 room
temperature
for 10
minutes to
stabilize
the
luminescent
signal.
Luminescence
ram measured
using a
FLUOstar
himinonacter
(13MG Lab
Technologies
, Durham,
NC). Matched
control
wells were
prepared for
each LarIP
protein
containing
vehicle only
(buffer
only).
Triplicate
values were
averaged and
background
lumimocenoc
stibtrailed
for all
conditions
tested. The
ATP uuntart
in the
presence of
an ULF
helots
pmteio was
247
presented as
a peccentmc
of the ATP
content in
the presence
of the
matched
control
(which was
get at I
00%). LPM1d
and LPM12
were tested
in the cell
based
cybstoxicity
assay and
the results
are net
forth in
Table 15 and
Table 16,
respectively
. The
results show
that the ATP
coati is
dose-depende
ntly
decreased in
the presence
of
increasing 5
concentratio
ns of LPM1d,
showing that
LPM16 is
toxic to
(HP-I cello.
LPM12 also
was toxic to
TEP-1 cells,
but only at
concentratio
ns of 33
tighnl or
greater and
on dote-
dependent
effect of
LPM 2 was
observed on
thew cells,
tat observed
Met of LPM17
ltuiou
protein
containing
the eotaxin
chemoldne)
could be due
to the lack
of
expression
of the
emaxin
receptor,
COM, on
THP-1 cells,
and the
presence of
the MCP- 101
recep or,
CCR2, ma
ITEM eels
for which
ecstatic
hinds at
high
concentratio
ns (Ogilvie
etal., C
001) Blood
97:
1920-1924).
TABLE IS-
Cell
Toxicity"LPM
1d ma TRP-1
Cells
Coneentrntin
o of L
l'eeeooiago
of Matched
Control
(Buffer
only) ATP
Content 0
rtg.hnl 



100%
/-nffirn 106
02% 5 pg
63.52%
1pg/ui
51.23% ml 38
n3 C. 100
pgioal
26.47%
EXAMPLE 6
Activity uf
LPM1d in
Anti-Thymocy
te Serum
(AT)-
ladaCed
Mesangioprol
iferative
Olonterulane
phrltis in
Rats  248
The
following
example
demonstrates
the effects
of LPM
treatment on
the
progression
of
antiehymoeyt
e senon
(ATS)-incbre
edmesanoriop
roliferative
glemerelencp
hritis in
rats. A.ATS
Injection
and LPM1d
Treatment
The effect
of LEN] d
treatment on
the
progression
of
ATS-induccd 



inesangiopro
liferative
glomerulonep
hritis in no
was
assessed.
Twenty-four
rats were
'soughed and
set up hi
metabolic
cages for 24
his for a
basal urine
collection.
Urine
vulumcx wine
recorded and
the urine
processed
and
quantified
for
creatinine
and protein
using
standard
pructsclurog
. Rats were
anesthetized
, and 03-1.0
ml of blood
was taken 10
front a
marginal
tail vein.
The blood
was clotted
and scrum
retained for
IIIMSZIMMell
t of bleed
urea
nitrogen
(BUN)
creatirdne,
sad
cholesterol
using
standard
procedures.
The rats
were
injected on
Day 0 with
20 rng/ 100
g body
weight of
anti-Mountyt
e (Thy I)
1g0 !Faction
(Probotex,
San Antonio,
TX) and
returned to
their cages
upon
recovery.
The rats
were
monitored
daily and
body weights
and state of
health
recorded.
The rats
were 15
divided into
three poops
ef 8: two
groups were
injected
ever)' Other
thy (BOM 2,
di 6 and 8)
with LPIAld
at 50 or 100
tigarg,
respectively
, anti the
third group
was injected
urth vehicle
only (50 mM
sodium
citrate
buffer pH
6.2
containing
0.05 inhi M)
r.%) es a
disease
control
group
starting on
Day Z alltv
antibody
administrati
on. On day 4
the rats
were retuned
to the
metabolic
cage for a
midpoint
urine
collection,
fi,5 the
following 20
day, blood
was obtained
Porn the
tail vein
for a
midpoint
StTlEll
sollerlinu.
Oa day 8 the
rats were
again set up
in metabolic
cages for
terminal
24-hr urine
collection.
Animals were
healthy
throughout
the
experiment.
The
glornerular
filtration
rate (as
measured by
urine
creatinine
clearance)
of LPM
treated
groups
generally
did not
differ from
controls,
with only a
slight
increase
observed in
the higher
dosed
animals on
days 5 and
9. BUN 25
and
cholesterol
levels were
all in the
nomml range
for all
animals.
Drag protein
was
determined
at midpoint
in the study
(M In mine
collection
Day 4-5).
The low and
high dose
treated rals
were found
to have a
34% and 39%
decreases in
urine
protein,
respectively
compared to
control
indicating
that APM1d
had
protective
effect on
renal
function.
249
Histological
Analysis
On day 9,
all rats
were
sacrificed,
blend was
collected
and kidney's
were
processed
for
histology.
The kidney
cortexes
from this
experiment
were, sliced
in 7-3 mm
corona'
esetieris
and either
flash frozen
hi liquid
nitrogen,
placed in
finfmalin or
placed in 5
methacarn
and fixed
overnight at
4 'C.
I.Immimohist
ochernical
Staining for
Fibrotic
Process
Markers
Frozen
sections
were
processed
using
antibodies
to
fibronectin
and alpha
smooth
muscle actin
(n-SMA)
(clone
1ST-9,
Serodo,
Harlan
Etioproducts
for Science,
Indianapolis
, IN and
clone 1A4
from Sigma,
St.Louis MO,
respectively
).
Fibronectio
is a 10
marker for
extracelhdar
matrix (ECM)
deposition
and
synthesis,
and alpha
smooth
muscle acts)
(ct-SMA) is
a marker for
hypemellular
mesangial
cells
undergoing
phenotypic
changes
which is a
prelude to
ECM
deposition.
Expression
of
librunention
and et-SMA
are
indicative
of die
fibmtic
process. For
staining for
air et-SMA
or
fibronectin,
the results
are depicted
on a scale
of 0-4,
which
indicates
zero,
slight,
15nioderate,
high
and,severe
staining,
respectively
. Table]?
depicts the
results of
staining
frozen
sections
with oaSMA
as fin
average (AV)
score of all
4 rats in a
Group. The
results show
that there
is decreased
expression
of olSMA in
the presence
of increased
concentratio
ns of LPM
Id. Thus,
there is
decreased
activation
of mcsangial
cells in LEM
ld treated
kidneys.
TABLE 17:
a-SMA Levels
in Frozen
Kidney
Sections
TreatmentAVS
eore Group
1AV Score
Chou
'table  18
depicts the
results of
staining
frozen kidn
y sections
for
fibronectin
noon
treatment of
rats with
LEM-I& The
results show
a decreased
expression
of
fibroneetion
by
immunohistoc
hemies1
staining,
particularly
at high con
entrations
of LEM1d
(100 



25 ggarg).
Thus, there
is a
decreased
ECM
deposition
in LEM1d
treated
kidneys.
TABLE 18:
Fibronectin
levels in
Frozen
Kidney
Sections  WO
1008/0811218
PCI7CA200/./
002278.
2Haematoxyli
n and Eosin
Stain (H&E)
of Renal
Lesions
Formant'
treated
samples were
processed
for
haematosylin
and eosin
slam (HMO
assessment
or resat
lesions.
B.2111.
staining of
frozen
sections
allowed the
visualizatio
n 5and
global
assessment
of renal
lesions and
&amender
integrity
and
structure
which are
tented on a
scale oft-4
from normal
appearance
to severe
damage. The
results
(Table 19)
show a
decreased
presence of
renal
lesions in
rt-Thyl
treated rat
lddneys in
the presence
of int Id.
There were
no distinct
lesions
observed in
the group of
rats treated
with 105
pg/Kg LPM1d
(Le,
equivalent
to a score
of 1.3153).
Than,
theists a
redurtinn of
10renal
lesions and
structural
damage in
LEMId
trnited
kidneys.
TABLE 19.
11(91:
staIning
safResanl
Lesions In
Frozen !Qin
y Sections
Treatment
Vehicle 50
agarglYttIld
IDU itek.g
I.Plstlsl
3.Immunubiet
nehemical St
tang for
Proliferatin
g cell
Metbacana
treated
samples were
nsed for
imannoldatoc
hemical
assessment
of 15
macrophage
numbers
aging the
ED-1 anti
ody
(Chtutticoa
Corporation,
Temecula,
CA). In this
model, the
number of
macrophages
peaks at
about day 5.
Poe
asmasment of
ED-1
positive
macrophages,
the total
number of
macrophages
(i.e. ED-1
positram
cells) was
counted from
25 Oman& at
day 9. The
reanIM are
depicted in
Table 20 as
raw numbers
of counted
macrophages
in cant of
fir 4 rats
ut a grasp.
'flie
results show
that there
is a 20
decreased
presence of
macrophage-a
isa LPM1d
treated
kidneys. 



251 TABLE
20: Number
of
Macrophages
in Cdomeruli
at Day=9
Treatmeatloo
n /I per
aulmol
100.100
120,110 SO
Wm UMW NO a
L11.11d
EXAMPLE 7
Activity of
LPMIc and
LPM1d in a
Mouse
Delayed Type
Llyperzensit
ivity Model
The
following
example
demonstrates
the effects
of LDMIe and
LI'Mld
treatment on
the degree
of
inflanimator
Y response
to ozazolone
in mouse
ears.
Effects nf
1,PM
proteins on
a cell-based
immune
response was
assessed in
a 111011SC
model of
delayed type
hypersensiti
vity (M pm)
induced by
the
adminiaratio
n of the
antigen
oitazolone.
Dm effects
of LP1511e
and LINA Id
treat:Rent
on the
degree of
the 10
inflammatory
reuponse to
oxazolone in
mouse ears
wire
assessed. 56
female Ealbk
mice
weighing -
2025 grams
were divided
into seven
treatment
groups as
outlined sit
Table 21.
Mice were
sensitized
to 2
%oxazolone
(Sigma, St.
Louis, MO)
en day -7
mad day -6
by applyi"g
the antigen
solution to
a shaved
area on the
body. On day
0, mice were
challenged
with 2%
tecamolone
solution
applied
directly m
both ears.
On day 0 and
day 1,
15were
treated with
LPM1c (100
pgAgl,
LI'Mld (10
itWkg or 25
0g/kg), 



dextunethavo
ne (an
anti-intlamm
atory
corticostera
id, 0.2
tagkg (ledco
Inc, St
Joseph, MO),
or vehicle
control.
TABLE 211
MUTH
Treatment
Ore
GroupTreatme
nt G-tn Non
eiciisi
11204,
challenged
vehicle
Stlailiad,
challenged k
Vehicle
Sensitized,
challenged I
12,0' los
Sensitized,
clitilleinge
d t12m1d2554
Sensitized,
clallenzal +
LIU] .1
1.0iLgiiki;
Sennitizai,
chaThing.1+D
exametliosoa
s 0.2
Nse-ohallsss
tsel  252
To assess
the degree
of
inflammatory
response to
oxazolone
and compare
the effects
of the
treatments
outlined in
Table 21,
the
thickness
and total
weight of
the ears
were
measured.
both ears of
the mice
were
measured
with a
caliper
prior to
challenge,
at 24 hours
post
"fillenge,
and at study
termination
(48 hours
past
challenge).
In addition,
5 the ears
were removed
and weighed
at study
terniination
,        he
mean ta-
standard
error of die
linal ear
weight is
grams was
deterrcdned.
A two-tailed
West was
used as
analyze the
statistical
signilieiare
e of the
results and
all LP)."
Irearettinla
gave a
statisticall
y
significant
( p< 0.05)
relative
decrease in
ear width
compared to
due
yehielestrea
tedisensitiz
edrehellenge
id group
(Group 2 in
Table IT),
as did 10
the positive
control
dexamethazon
e treated
group. The
percent
decrease in
ear width
relative to
the
yehicle-trea
ted(
sensitize&
ehallenged
group was
calculated
for each
Group, The
percent
decrease was
calk:taw:4
by the
formula: 1 -
[(treated
negative
control)/
(positive
roatrot -
negative
control)] a
100%. lire
results are
set forth in
Table 22.
Ear
thickness
measurements
in LPICIlc
(group 3)
and LEIvIld
(group 4 and
group 5) 15
treatment
groups were
nearly as
reduced as
in the
clexamethawr
ec (group
Si)
treatment
group (29
%).
iltItMentGre
ap re.ellt
ilea'," 



relettve to
vehieleisens
itired
challen ed
Cr. 2 Gawp
1,
Non-sensitiz
ed,
clRillcneccl
i Vehicle,
74% Gruup 2:
Seasitized,
challenged
tVehick: Ir/
Group 5:
Sensitized,
challenged I
ENVIE 100
eglkg 2
Clomp 4:
Sensitized,
challenged
-lLPIllld 25
neellg 29%
Ccroup 57
Scneitreml,
ullalleagal+
LPWIld It
polar 22%
Uncap 6:
Sensitized,
clialkalgodD
examelliasou
0.2.mgL1c)
25% Grasp':
Nonchallengo
d IOW
Example 8
25Activity
of LEW a In
a Spinal
Cord Jai
1.'3' Model



253 A.Spinal
Cord Injury
and 1,14
Administrati
on        A
spinal cord
injury (SC])
made]
experiment
was designed
in which
LThll dsvss
administered
only at die
fast 1-3
days post
inlay in
order to
quantify
tile
decrease in
macrophage
and
neutrophil
populations.
Briefly,
spinal cord
inlay was
induced as 5
lbllows:
Adult 6-8
week old
CD-1 mice
(Charles
River
Laboratories
, Montreal,
Quebec,
Canada) were
anesthetized
with a
mixture of
ketaraine-xy
lazine (85
inciag and
15 iugag,
intraperilon
eal (IL PP)
respectively
and were
subjected to
a moderate
(60 kdyne)
T900
contusion
spinal ard
injury (Sc!)
(Infinite
Horizons
Impactor,
Precision
Systems
Instrumentat
ion,
Kentucky,
USA). The
into, has
been well
chameteirted
in rodents
and 10
produces a
moderate
lesion ins
reproducible
mama that
mimics the
pathophysiol
ogy of human
SC! (see
e.g.. Wells
eta?. (2003)
Brain, 126:
1628-37).
Following
injury the
site were
allowed to
recover on a
wami blanket
and received
0.5 nil
saline to
conmensale
for loss of
blood and
dehydration.
Bladders
were
manually
expressed
2-3 limes
daily until
spontaneous
-voiding
returned.
All
experiments
were
conducted in
accordance
nith the 15
Univwsity of
Calgary
Animal Care
ethics
CommitMe
adhering to
guidelines
of the
Canadian
Conrail on
Animal Cam.
Following
injury,
LPM1d or
vehicle
controls
were
administered
to the mice.
The mice
were
randomly
assigned
into four
treatment
groups as
set forth in
Table 23
below. TAM
23.
Trealinent
with LPMIti
in SCI
Models Croup
Irertment
Sivic bolus
of LPM14
(100 pgik.g.
LP.) 2 Fours
post-SCI -I
TT Twil
injmtions of
LPMId (100
51t01.1'.) 2
fours stud
21 h.us
PGE-. SCI
111 Thou:
inj,diuns of
LPMId (TOO
pgrkg, LP.)
2 bows, 21
hours. and
AY hours
post.,SCI IV
Vohicic
((P.) 



20
11larvesting
of Tissue
and Blood
for Data
Analysis
I.Fresh
Tissue  254
Fresh tissue
was
collected
from mull of
the
treatment
groups at 24
and 45 hours
after SCI
injury after
mice were
anesthetized
, and -1 ml
of whole
blood was
collected by
cardiac
puncture
into 100 si
of Heparin
solution.
Immediately
following
blood
collection,
the animals
were
perfused
with co-cold
PBS and the
spinal mid
(2 ern
5centered
around the
lesions
site) was
rapidly
isolated and
placed into
ice-cold
PBS. Blood
and spinal
cord samples
were then
prepared for
flow
cytometry.
2. Fixed
Tissue
Fixed tissue
was
collected
from each of
fin
treatment
groups at 5
days post-SO
injury.
Animals were
anesthetized
with a
lethal dose
of
krtainnachxy
lazine,
perfused
with 10 PHS,
followedby
perfusion-fi
xation with
a solution
of 4%
panforsnalde
hyde in PBS.
The spinal
cords (R) to
T13) were
removed Mid
post-fixed
in 4%
parafonnalde
hyde
ovarnigld
and
subsequently
cryopnatrade
d in SOY,
sucmse. The
spinal cords
were then
placed into
blocks,
frozen, and
stored at
-70C until
sectioned.
Blocks were
sectional in
the
transverse
plane at a
thiclmess of
20 pan and
the tissue
sections
were
collected on
15Superfrost
slides
(Fisher
Scientific,
Houston, TX)
organized
into five
adjacent
sixties)
series. 3.
Stathliwal
Analysis
Statistical
analysis was
perfonned
using SigmaS
at Software
(SPSS,
Inc.).
Differences
between the
treatment
groups were
tested using
m analysis
of variance
20 (ANOVA)
and the
Holm-Sidak
prat-hoe
analysis
when
warranted.
In the case
of unequal
variances,
the
Kruskal-Wall
is One way
ANOVA on
ranks was
used.
DitRiences
with a P
value less
than 0.05
wave
considered
significant.
Data
Analysis
1.Flow
Cylometry 



25Spinal
card samples
from fresh
Hanle were
mechanically
disrupted
with a small
glass dowser
homogenizer,
and single
cell
suspensions
were
obtained to
passing the
solution
through a
wire mesh
screen
(Signet-Aldr
ich,
Canada).
Samples were
then
subjected to
centrifugati
on at 4C at
1100 RPM
(2(10 x g)
for 10
minutes with
low break.
Pellets were
resuspended
in IBS
staining
buffer (BD
Biosciences)
and WOre
subjected te
255
centrifugati
on (3000 RPM
for 7
minutes.
slow brake
at 4"C).
Pellets were
then
resuspended
in PBS
staining
buffer.
Spinal cord
cells were
stained with
antibodies
to markers
used to
detennine
populations
of rasident
microgiia
(CD45ditn:CD
1111) and
blood. derir
ed
leukocytes
5(granulocyt
es and
mcmacytes;
CD45high:CD1
1b). To
optimize
antibody
dilutions,
call numbers
were first
countmissing
trypan blue
staining by
diluting the
cells 1:1 in
trypan blue
(10 pi
tryptm blue
to 10 pl of
each sample)
and counting
cell number
using a
hemacytomete
r. Samples
were first
incubated
with Fe
Block"'
(Purified
rat
and-mouse
CD16/CD)2
(FrylITAI
receptor; BD
Fficficience
s; 0.5
mg/m1)) to
reduce
nonspecific
10 binding
due to
antibody
binding to
the Fe
receptor.
After
incubation
with Fe
block for
about 5
minutes, the
following
monoclonal
antibodies
(BD
Biosciences)
were added
to the cell
samples to
assess the
presence of
resider
inieroglia
and blood
derived
leukocytes:
R-Phyoureryt
hrin
(1(-PF.)-eon
jugated rat
anti-mouse
CDI lb (0.2
urnfird),
FITC
anti-mouse
Ly-6G and
Ly-6C (Gr-1;
0.5 mg/ma
FITC
anti-mouse
CD)
molecular 15
confider
(0.5 mg/m1),
and
Peridinin
chlorophyll-
a protein
(PerCE)-conj
ugated rat
anti-mouse
CD45
(Leukocyte
common
antigen,
f.y-5; 0.2
mg/cal). To
control for
nonspecific
binding and
autofluotoec
ence,
staining
also was
performed
using
appropriate
isotype
control
antibodies
(i.e. PE
labeled rat
IgG2a, k
isotype
control
(0.2mg/m1);
SITU labeled
rat Ig62b, k
isotype
control (0.5
eng/m1); and
Perermonjuga
ted nut
isutype
purer 20
(0,2
ingient)). A
cell only
sample also
was included
in the
staining
incubation.
Cells were
incubated
for 30
minutes al
40.
Following
the
incubation,
the cell
samples were
washed twice
in PBS
smiting
buffer and
resuspended
in 1%
buttered
formalin.
Cell samples
were stored
at 4C and
analyzed
using a BD
FACScan (BD
Bioscicnces)
. The
results of
the Row
cytometry
was
den:melted
from density
plots (CD45,
y- 25axis;
01:11 lb,
ac-axis)
using WirtMD
I version
2.8 software
(Scripps
Research
Institute,
California,
USA) and
compared
between the
different
treatment
went's.
Using the
kVinMD1
vcroiota 2.s
software,
the torus
flaornscence
of CD45 and
0111 lb
slanting was
determined
for each
treatment
group. The
ratio of
blood-derice
d leukocytes
over
resident
nricroglia
was
determined
as a natio
crf the mean
fluorescence
values of
C1)45:CD11b.
WO
201/Sol00021
8PCT/C 07/
256 Standard
errors of
the mean
also were
determined
for each of
the
treatment
groups. The
result are
depicted in
Table 24.
The results
show that 24
hours Mhz SR
mien in
Group I
treated with
LPM1d 2
hours
post-SC
etzhibited a
reduced
ratio of
blood
derived
leukocytes
in the
spinal cord
compared to
mite treated
with vehicle
only. The
analysis 



5 shows that
mice
receiving
cow dose of
LPM1t1 at
two hours
post-SCI
revealed was
the
blood-derive
d
leukocytenui
eroglia
ratio at 24
hours was
significantl
y (Pc 0.05)
reduced
compared -ID
Controls.
This
represents n
30%
reduction in
blood-derive
d leukocytes
as
rthcroglia
numbers did
not change
between the
groups. At
48 hours
post-SC1,
the ratio of
spinal cord
cells from
mice treated
with two
doses of
Lthielld at
2 and 24
home post-
10infection
(i.e. Group
R) showed no
significant
difference
between the
test and
control
ratios.
TABLE 24:
The Ratio of
Blood-derlve
d Leukocytes
vs. Resident
Microglia at
24 and 48
his Past-SG
is2.Immunobi
stochmaistry
to detect MI
rogllathlaur
ophages
Fluorescence
immunohistoc
hemisty was
pmformed on
slRes
containing
fixed tissue
sections Ram
5 day-post
injured
spinal
cords.
Slides were
thawed,
rinsed three
times in
PBS. and
blocked in
10% normal
goat serum
for 30
minotes
stream
tempt:rehire
. To detect
microgliafin
acrophfiges,
slides were
incubated
with a
rabbit anti-
20 that
antibody (
I:1 000;
Wako
Chemicals
USA, inc.)
for two
hours at
room
tempera:me.
Following
three washed
in PBS
slides were
incubated
for one hour
at room
tomperatere
with the
Alusa488
goat
anti-rabbit
secondary
antibody
(1:1000,
Molecular
Probes Inc.,
USA) to
visualize
lba-I Slides
were then
washed three
limes in PBS
and
submerged M
Hoechst
33258 (I
ng/ml,
Sigma-Aldric
h, Grinds).
25To
quantify
mieroglialim
acrophago
activation/r
ecruitment
within the
lessened
spinal cord,
an overlay
hex (1024 by
1024 pixels)
was plated
onto
digitally
captured
257 confocal
threstroldcd
images of
transverse
spinal card
sections
containing
lba- I
signal using
SignaStan
Pro software
(SPSS,
Chicago,
13.). The
percentage
of the area
occupied by
Ilan I
signal was
calculated
to determine
the density
Evian.) cord
microglianna
ncrophageg
using lbad
tissue
staining at
5 days
post-5171 At
least two 5
sections
from the
center of
the ICS1013
site of each
animal was
assessed (n
=2-3 animals
pa Thant)).
The mean and
standard
erns' of the
mean (SEM)
Thad signal
was
determined
and the
results are
depleted in
Table 25.
The results
show that
animals
receiving a
single dose
of LPM1d at
2 hours
(Group 1)
and mice
receiving
three doses
of LPIA I d
at 2,24, and
41 hours
post-SCI
(Group 111)
showed a 40%
and 60%
reduction in
cell
numbers,
10respective
ly, compared
to vehicle
only
controls.
This was
statisticall
y
significant
(1an0.05
difference
between the
hieatment
groups
ICruskal-Wal
lis one way
ANOVA on
Ranks). In
this
experiment,
mice in
(Croup 11
receiving
two doges of
iankIld at 2
hours and 24
hours showed
no
significant
della-cane
in the
percentage
of cells
that were
Pan- 1
positive
compared to
control
cells. 15
TABLE 25:
Density of
lba-1 (%
area)
Positive
Microglia/Ma
crophages 5
days post-
SCI 



Treatment
MenuSEM
vehicle 2
12.14R2822
now 1 3
1420.303
nano, it 2
134i511.337
Group PI 2
1.5VI.29(
Example 9
Activity of
LPItis in a
Xenogreft
Model 20The
effects of
LEcIs in
Incest
cancer were
assessed
aging an
established
tumor
itenograft
model.
Female
ashymic nude
mica
(nulanfi
were
injected
with 2.5
million
cells (in
0.2 ml of
PBS/Maniac])
of the
estroven
dependent
breast
carcinoma
cell line
MCF-7
(American
Type Culture
Collection
(ATCC),
Manassas,
VA) and the
effects of
two I-PM
mulanubis on
tumor growth
were
aSSessed. 



25
A.SDILIELSAl
Varl LPM Is
this study,
S t/P-1
p-SA1Varl
LPM (SEM DJ
NO:216) was
used in the
treatmen
regime. this
LPM contend
a mature
SDF-1
chemoldne
linked Ion
wildtype
258 .541
moiety.
Intraperitnn
eal dosing
of 100 pg/kg
SDFAP-SAIVar
l LEM or
vehicle
patrol began
on day?
after MCT-7
injection
and
continued
every day
through day
21. TUIZIOTS
were allowed
to continue
to glow
13filii Day
31. 1. Tumor
growth
The effects
of
SDIalft-SAIV
arl in
retarding
the
progression
of MCF-7
breast
carcinoma
cells in
this mouse
xenograft
model was
determined
by assessing
tumor growth
as measured
by tumor
weight and
tumor
volume. In
the absent
of
SDF-1PSAIVar
l, tumor
growth
steadily
increased
from day?
(starting at
about 100
mutli
through day
31, reaching
018XiMBI
tumor volume
of about 980
merti by day
28. 10
Treatment
office with
LEM at a
dose of 100
an/kg also
resulted in
a ateady
increase in
tumor
growth;
however, the
magnitude of
tumor growth
was
sigaificantl
y less than
in the
absence of
IPM. For
example, in
the presence
t&LPM
maximal
tumor
growths was
reached at
day 28,
however,
maximal
tumor volume
only reached
about 500
intn3. The
resells show
treatment of
mice with UM
ramified in
a
statisticall
y
significant
decrease in
15 the rate
of NICE-7
tumor gawah.
The final
tumor
weights from
test animals
decreased by
an average
of 35% tux'
final Mmor
volumes by
41.5% that
of control
(significant
using p
<0.05 two
lail
tfiest). 2.
Inflammatory
bifiltrate
Microscopic
examination
was used to
&tenth= also
effects of
SIX- I f3-84
Vali 20 LPM
on the
inflammatory
infiltrate
in this
model.
Tumors wixe
&cased and
sectioned
ten days
after the
last dose of
SDP-113-SAIV
arl LEM was
given to
thornier
(in. day
31), and
aimed by
microscopy
to evaluate
the
leukocyte
infiltrate
around the
phiphery of
the tumors.
Cells were
visualized
with
Haematoxidin
and Eosin
(II&.E)
8-mining.
The results
showed that
there was
36%v less
cells in the
tissue of OW
treated
aoimals
25compared
to animals
treated with
vehicle
only, which
was
statisticall
y
significant.
3. CD-31
Staining
Histological
examination
allowed the
visualizatio
n of the
extent of
intrattanura
l necrosis
sod
vacuolizatio
n.
Anti-CD-31
(goat
polyclonal
PECAM-1.
(china
M-20), Santa
Cruz
Biotechnolog
y, Santa
Cruz, CA)
was used to
ViStElli4l:P
ECANI-1, a
cell
adhesion  WO
2008/080218P
CT/CA2007100
2278 -259 - 



molecule and
glycoprotein
expressed on
the cell
stagers of
rennocyte-s,
imatinpletig
platelets
and a
subpopulatie
n of T
cells.
PECAM-1 also
is expressed
on the
surface of
adult and
embryonic
endothelial
cells.
Tumors were
excised,
secfioned
and stained
with
anti-CD-31
antibodies
ten days
after the
last dose of
3W-1p-salVal
Li'M was
given le 5
the mice
(i.e. day
31).
Briefly,
formalin-fae
rl paraffin
=bedded
tumor
specimen
sections
were
deparalliniz
ed and
hydrated. A
pretreatment
of
beat-induced
-cpitope
Retrieval in
Target
Retrieval
Solution (pH
9,0,
DakoCytomati
on,
Carpentaim,
CA) was
usual prier
to primary
antibody
incubation.
Endogenous
peroxides
activity was
inhibited by
inrmleation
with 3%
Ha(12, and
nonspecific
staining was
blocked with
DAM) Protein
10 Black
Serum-Free
(Dakorlyeama
tion,
Carpentaria,
CA). Sample
wereincubate
d with gummy
(anti-CD-31)
antibody
diluted
1:800 for 30
min at toren
temperature
Tissue
sections
wete then
incubated
with
biotinylated
rabbit
anti-goat
immemoglobin
(Vector
Loboratoriaa
,
Burlington,
(IA) diluted
1:4011 for
30 minutes
at room
traperatere,
followed by
appliattion
of Dalt
Envision+
Rabbit
System
Labeled
Polymer,
11129 15
(DtdoeCytema
tion,
Capenterig
CA).
Staining
'van
developed
with Liquid
DAB1
(DakoCytomat
ione
Carpentaria,
CA) and
counterstedn
ed with
liaeuatoxyli
n. Some
leukocytes
(visualised
by circular
staining
under
histological
-analysis)
and
endothelial
cells
(visualized
by staining
of cells
wills an
elongated
shape)
staimal
positive for
CD-31. These
results
indicated
the presence
of
angiogemesis
in the
growing
Melton
Cumvasely,
20 Lae was
no CD-31
staining in
the
SISE-B3-SAlV
arl UM
treated
tumors
indicating
the absence
of
macrophages
(athBuic
mica have
nla T cells)
andthe
absence of
intratnmoml
sactothelial
cell blood
vessels.
4.1(1-67
Statning
Ilisetulugje
al
examination
fins was
used to
assess the
ellerts of
SDP-143-SA1
Val 25 LEM
on cell
proliferatio
n in this
model by
staining
cells with
rabbit
)aolyclonal
anti-Ki-67
antibody
(Santa Cruz
Biotechnolog
y, Santa
Cruz, CA)
ten days Oa
the last
dose of
SDP-1(3-SAlV
arl LP1V1
was given to
the mice
(i.e. day
3)). This
antigen is
expressed
daring all
active phase
0011w cell
cycle (01,
S, (12 Bud
lest
phases), but
is absentia
resting
cells
(BO-phase).
The El-67
antigen is
rapidly
degradal as
the cell
eaters the
non-  260
proliferativ
e state, and
there ions
expression
of Ks-fl?
daring DNA
repair
processes.
Briefly,
formalin-fix
ed paraffin
embedded
tumor
specimen
sections
were
deparafilniz
ed and
hydrated. A
pretreatment
of
heakinducedi
epitope
retrieval in
Target
Retrieval
Solution (pH
9.0
Daloalytouta
timb
Carpentaria,
CA) was used
prior to
primary
antibody 5
incubation.
Endogenous
psToxidast
activity was
inhibited by
incubation
with
3%11202, and
nonspecific
staining was
blocked with
DAKO Protein
Block
Salmi-Free
(DakoCytomad
on,
Carpentaria,
CA). Samples
were
incubated
with primary
(atiti-Kt-67
) antibody
dituted
1:200 for 30
min at room
temperature.
Tissue
sections
were Wen
inothatcd
with
biotinylated
goat
anti-rabbit
immunoglobin
(Vector
Laboratories
, 10
Burlington,
CA) diluted
I:400 for 30
minutes at
room
temperature,
followed by
application
of Dako
llnviaionl
Rabbit
System
Labeled
Polymer, HAP
(Dakedlytoma
tion,
Carpentaria,
CA).
Staining was
developed
with Liquid
DAB,
(llakoCytoma
tion,
Carpentaria,
CA) and
ccrunterstai
ned with
Ilaematoxyli
n A large
panther of
cells scare
proliferatin
g in the
non-treated
tumors as
shown by
Id1-67
:staining.
In contrast,
51 )2-113- 



15SAIVarl
LPM treated
tumors
showed
little
staining
with
anti-Ki-67
indicatiog
decreased
tumor
progression,
In addition,
it appeared
that many
canter coils
had
undergone
necrosis as
evidenced by
the dear
vacuoles in
the field.
MCP-1-SAlVar
4 (LPM1d) to
this study,
MCP-I
-SAIVar4
(LPMId) was
used in the
treatment
regime,
20Intraperib
meal dosing
began on
day? and
cohorts
received
either
vehicle; (I)
one dose of
2
mc/Kii,LPM1d
on day?; (2)
2 mg/Kg
LPMId on
days?, II,
15 and 21 or
(3)100 pg/Kg
LEvIld every
day from
day? through
day 21.
'Dumas man
allowed to
continue to
grow until
Day 32. The
percent
change in
body weight
of the
trealod mama
between
different
cohorts
including
the control
did not
exceed 0.5%.
25In the
absence of
LPM1d, tumor
growth
steadily
increased
from day 7
through day
32, Ruching
maximal
Wiwivolume
of about
1500 trun3
by day 32.
Treatment of
mice with
LPM at all
dosing
regimes
resulted in
a steady
increass in
tumor
growth;
Lowman, the
magnitude of
tumor growth
was
significantl
y lass than
in the
absence of
LPMId.
Treatment
with
MCP-1-SAIVar
4 (LPM1d)
induced a
statisticall
y
significant
261 decrease
in the MGF-7
tumor growth
as measured
by tumor
volume and
weight. The
decrease tat
tumor growth
for all
LEMid
theatricat
groups was
similar
11-em day 7
until day
29, although
hy day 32
there were
some
differences
in Use
effects of
the
different
LPM1d
treatment
groups on
tumor
growth. The
final tumor
weights from
groups 1-3 5
decreased by
41, 58.6 and
36% that of
control
(significant
using p <005
two tail
thest). The
final tumor
volumes from
groups 1-3
decreased by
47,63 and
40.4% thal
of control
(significant
using p
<0.05 two
tail Hest).
This study
indicates
that a
single at
minimal
repeated
dosing it
enough to
significantl
y demos the
rate of
rumor
growth. A
second MCP-7
xenograft
experiment
was
conducted
with 1,PM di
Dosing
toregimes
from lbe
first
experiment
yielded
similar
results. An
additional
dating
regime was
added
whereby
tumors were
allowed to
first grow
to - 700
mint tomer
volume
(instead
of-" 100
mmi) before
tre-atment
with Uthlild
in order tu
lest whether
treatment
could affect
large
growing
tumors (with
:neve
prominent
vascidature)
. Thus, the
tumors were
allowed to
grow until
about day 27
before
administrati
on of UMW or
vehicle 15
control. The
animals were
treated with
100 tithkg
1,PRild via
intrapthiton
eal
injection
every ;math
day from day
27 through
43.
Treatment
with 1.1041d
fig-affluent
ly reduced
-tumor
volume
immediately
after the
first
injection (p
<0,03)
compared to
controls.
This trend
continued
nut to day
43. EXAMPLE
10 70
Activity of
LPMd in
Experimental
Autoimmune
Encephalomye
litis
(EAE)an
mama' model
of Multipth
Sclerosis. 



Eight- to
ten-week old
C5751,16
female mice
(Jackson
Laboratory,
Bar Harbor,
Maine) were
divided into
4 swims
(Cir1-4). To
induce ENE
Groups 1 and
2 (n-9) wan
injected
subcutaneous
ly at the
back of the
tail on Day
0 with 100
ug of myelin
25
eligodendoth
ytes
glycopmtein
(MOG)33-55
peithde
(Balked et
al- (1857)1
Mel Med
75:77-88)
etnulsified
in 100 pl of
complete
Fretaid's
adjutant
(Dices
Ifilimatonex
Detroit, MN.
These mice
also
received an
intraperitun
eal 0.p.)
dose of 30I)
ng of
reconstitute
d
lyophilized
pertnssis
toxin in 200
ul of
phosphate
bullerol
saline on
Day 0 and
again on Day
2 (Liu et
al. (1998)
Nat Med
4:78-83).
GiOO I and
2,
respectively
,  262
received 6
daily
injections
(Day 3-8) of
LEM Id (500
ppkg) in
buffer (50
nik4 sodium
citrate
buffer, pH
6.2, 0.05mM
MICA and 10%
via
glycerol) or
buffer
alone,
Control mice
(nAP) in
Croups 3 and
4,
nepectively,
received no
injections
at all and 0
daily (D3-
8)
injections
of only 500
pg/kg LPMItL
Animals were
evaluated
daily using
a scoring
system that
makes the
assessment
of disease
CO1 a scale
ranging from
0 to 15
(Weaver et
al., 2005)
The disease
score is the
sum oldie
state of the
lad and all
of the four
limbs. For
the tail, a
score of 0
reflects no
signs,]
represents a
hellperalyze
d tail,
while a
score of 2
is given to
a mouse
snits a
fatly
paralyzed
tail. For
each of the
hind- or
forelimbs,
each
assessed
separately,
0 signifies
no 10signs,
a score of 1
is a weak or
altered
gait, 2
represents
paresis,
while a
score of 3
denotes a
fiilly
paralyzed
limb. Thus,
a fully
paralyzed
quadriplegic
animal
Vkillld a
rtaIll a
score of 14.
Monality
equals a
score of 15.
The results
show Mat
control mice
(groups 3
and 4)
exhibited no
paralysis.
Group 2, the
EAE model
treated with
MEM, develop
paralysis
starling
about 9 days
poshinjectie
n and
increasing
lineally to
a mean
Clinical 15
score of
greater than
6 by day 14.
T'he treated
EAE animals
started to
develop
paralysis,
with a mean
score of
tins liens
about 4 at
day 10,
which
deceased to
control
levels
(close to 0)
by day 12
and remained
there on day
13. In the
acute
experimental
autuieamme
encephalomye
litis (EMI.)
model of
multiple
sclerosis,
0141.-CCL2-L
PM had a
dramatic
effect on
the disease
course. The
20onset Arid
severny of
disease were
significantl
y retarded
and reduced,
respectively
. In this
study
animals were
treated
daily with
vehicle or
LPM Orti
days 3-8.
Control and
test animals
showed an
initial
onset of
disease on
day I 0 as
predicted.
Thereafter
clinical
severity
scores of
disease
returned In
zero (no
behavioral
indications
of disease)
in treated
versus
control
animals
(exhibiting
clinical
setwity
seems
oft-to) over
the next
four 25days.
Mean
Clinical
Severity
Scores
(rounded to
nearest 0.5
on scale) 30
7008/080718 



PCMCA2007100
2278 13 6.5
0.5  14 10.0
1.0  15 10.0
3.5  16 9.5
6.5  17 



9.0 6.5
Animals with
no
injections
or vehicle
alone (no
disease)
scored zero
throughout.
EXAMPLE 11
OPL-OCL2-LP1
51 wee
tested in a
model of
Anti.Thymoco
th Seism
(ATS)-
10induced
naesangiopro
liferadive
glomerulonep
hritit Male
raiz were
injected
with AIX on
day 0 and
treated
intmvenously
with
vehicle, 50
or 100pg/kg
of the
recombinant
protein Q251
from day: 2
until day 8.
thine and
blond
collections
were made
prior to
ArTS
injection
and on days
5 and 9.
Animals were
sacrificed
Or day 9. No
treatment
related
effects on
body weight
or signs of
clinical
toxicity
wore
observed.
thine
protein
levels
15were
decreased in
treated
animals.
Histopatholo
gical
analysis of
kidney
sections
revealed
maximum
reductions
of 40, 36,
38, and 28%
for
glomerular
lesions, MAO
count,
ilbrunectin
and a-smooth
muscle
satin,
respectively
. The latter
Iwo proteins
are markers
for
estracellola
r nirdrix
smithesis
and
mecangial
cell
activation,
respectively
. These
results
indicate a
significant
renal-protec
tive effect
in this
model of
nephritis
and indicate
20 that the
chernokinedi
gand toxins
can be mod
in the
treatment of
diseases.
Since
modification
s will be
apparent to
those of
sIdll in
this rot it
is intended
that this
invention be
limited only
by the scope
oldie
appended
claims.  264
C1 .AIMS: I,
A modiliod
Riga [Mill
pulypspride,
acdvc
agrnts6
modification
s im a Shiga
toxin,
allelic or
species
valiant
thereof,
catalyusnlly
active
fragment
thereof or
active
framnent
thereof,
wherein; 



the anli110
acid
modification
s are
replaccuphis
of one or
both
Oral-1th.
acid
rosidurs pc
shims.
correspondin
g
repetitions
68 andlor
1219 with
reference to
amino acid
positrons ta
Sh1ga loam
Al subtmit
(SA lb earl
SA1
comprises
the sequence
of amino
acids set
forth in
PEI)
LUPUS:22
2. The
modified
Shiga tona
polypeptide
of claim I.
wherein the
modification
renders the
Shio
tnratpeptide
less toxic
thando
modilleation
,
modified
Shiga toxin
polypeptide
of claim I,
wherein the
modification
at position
38 is vr
Lys; anti
the
rnodificpSon
at posifien
219 is Ala,
Gly ur Sot.
4. The
modified
Shiga tosis
of claim 1
that has at
least about
60%, 90%,
93%, 9666,
9766, 91%,
99% sequence
idendw to
the
polypepside
comprising
the sequence
of amino
acids set
forth in
6170111)P.O:
22, am].
rhea
includas iho
modificsaion
s
arcorremondi
n6 ro amino
acid
posilions 38
amain, 219.
5. She
modified
Chits toxin
of claim 1
or 4,
wherein the
modification
s comespond
to L38R
andioi
1112.19.A.
6. The
modilicd
Shiga 1.111
of any or
;hamsphorein
rho
thigaaeni'ns
n,pdnnsIlsnA
subunit.
7. Thu
modifi"1
Ship, toxin
pelypeptido
ofotyor
chrims 1-6,
whorein the
Ship toxin
txmprises
the Shiga
Morin AI
chaM
(SA.111, or
an active
fragment
thereof. R.
The modified
Shiga toxin
of claim 5,
wherein the
SA.1 is
truncated.
The modified
Shiga
LOA1111 of
any of claim
7 or claim
.6, wherein
the SA1 c of
amine acids
net forth in
S.W.P 1,0
NIPS: 26 or
28. 10. A
sonjugaue,
rumprisiog:
a targeted
agent that
is a
modified
Shiga toxin,
or active
fragment
thereof, of
any of
claims 1-9;
and largodpg
agent, or a
punior
!heron(
whoreincrpsj
uLs6c binds
u] a. cell
surracr.
nrcsmor,
molting ix
intemadzatio
n of the
targeted
agent in
cells
bearing the
receptor.
(U The
oonjugam of
claim 10,
compaisiug
foe
fellowiag
components:
(targeting
agent)"
(L),, and
(targeted
agent),,,,
wherein: L
is a linker
for linking
the
targeting
agent to the
targeted
agent;
!arguing
aeCIII iS
any moiety
ami
NAN:lively
Mita in a
poll
Nu/rareTo 



m nods,
which are
selected
independentl
y, are at
least I; and
ti is 0 or
more as lung
as
tisnr,a,dtin
gmttj,,petrh
iedptothe
targdod
ropeptoo, is
internalized
and delivers
the targeted
agent;  264
the
resnIting
conjugate
binds to a
receptor
that
interacts
with and
intemalizSy
ale
(art:doll
aten,(g) is
inurnalizulo
c111,,,,rfnm
itattatrepto
rt and
when the
conjugate
contains a
plurality of
targeted
agents, the
targeted
agenW are
the state or
dfferent,
and Alen The
wniugate
contains a
plurality of
torgt,6ng
epstein, thc
targetingsar
an Or
different,
12. fire
conjugate of
claim II,
wherein
sans, which
are klected
independentl
y, are 1 6.
13. Tlie
eniVuot,,, n
rein] m I I,
wherein q is
I, n is 2
and m is I.
265 11. The
conjugate of
any of
claims
11-17,
whicithr
the
targeting
agent is
selected
from among a
cbemokine
receptor
targeting
agent, a now
cliemold tie
cdokine, a
lid mole, gi
will factor,
an antibody
specific for
a cell
surface
receptor, a
TNF
supertinuily
ligand and a
paid n
rpeognition
receptor
((RR)
ligancL
15. The
conjugate of
claim 14,
whrwin thc
growth lie
kir is a
VECF.
16. The
conjugate of
claim 14,
wherein the
phemolino
rccppt or
oargeting
agent is a
chemokind or
a fragment
el a
chernolune
that binds
to a
chemoline
receptor, or
an antibody
that
dwpiOcally
birds lo a
ttiwurolirc
picador, or
a fragment
of an
anybody that
specifically
binds to a
cherodkino
woRtor.
17. The
conjugate of
claim 16,
wherein the
phimoldne
rixitidor
targeting
:dent is a
chemokine.
IX 'lax
conjugate of
claim 17,
wherein the
chemolsiae
is selected
from among
monocyle
ehianrodetie
proxitil
(MCP-1),
MCP-2,
3I17-1,
MCP4, MCP-5,
dosinophils
chemotacdc
protein
(tennis-1),
Entail ri-2.
Ectiaridli,
stroma I
derived
factor-18
(SDI? It),
SDP Ira,
S1)P-2,
macioplinge
inbibijory
word, lo
(MIP-1rd,
MW-It,
Miltily,
MIP-2,MR-211
, M.111-3,
MTP-311,MW-I
,Regalded On
Activation,
Normal r
cell
Engrossed
and Secreted



(RANTES)
protein,
inialcapkin-
8 (I1-3).
growth
regulated
protein a
Bi-110-al,
interfemn-in
ducible
protein 10
(1P-10),
macrophage-d
erived
chemokine
(MDC),
danulocyte
charnel:mile
protei.n2
(G(11)- 2),
eidthelial-d
erivwd
neutophi
I-activating
protein 78
ULNA-78X
platelet
basic
protein
(PPP), gam.a
interlidonti
ntituorld
monad ne
(MILO,
platelet
factor 4
1(14),
heradiltrace
CC cheraokme
(Ike -I),
Ikon. and
activation-r
egulated
daanokine
(PARC), I
pmplioractin
, lungkine,
C10,
liver-expres
sed
chemolfine
(LEC),
exodus-2
(SLC),
tiatilnus
exPressdi
ehemokine
(TEC17),
eatindxs
Tdcll
attracting
chemokine
(CLACK),
macosae-as,x
xiated
epithelial
chemokine
(PLE.C.),
single C
muff IR
(SCM-111),
depletion-in
ducible
T-cel I
alpha
chenioattrad
ant (I-TAC),
breast and
kidney-expre
ssed
chtaziokine
(BRAK),
fractalkind
cad 11
Pell-atb
acting
cheinakine 1
(BCA-1 ), or
allelic or
species
vadiuns
thereof_
19. The
cohiugate of
any of
claims
10-18,
asheredat
Ike drgvting
agent
spitilictill
y hinds one
or more cell
surface
receptors on
one or more
immune
effector
cells, or
other cells
associated
with an
immune I.
inflammatory
responsa
20. Ilac
wring-ate of
elabr 19,
wl.c.in the
one or more
cells is
another cell
associated
Volta the
immune or
inflammatory
condition
dud is a
tissue
wait-RR:al
cells
(TR(`).
21. The
conjugate of
claim 19,
wherein the
immune ander
call Or Dab
ieee
enhances
leukocyte.
265a 22. The
conjugate of
claim 19or
dlidna 21,
whimin. the
cells are
selected
from among
raonocyles,
macrophages,
dendritic
cells, 2
cells, 13
eosinopluls,
hasophils,
rnaat cells.
natural
killer +DK)
etas, and
nethrophiLs;
or
Ihe OT. or
room ails is
another cell
associated
with the
immune or
inflarmuator
y condition
and is a
tissue
residmitial
cells (TRCS.
and
the TRC are
selected
from among
mesangiD
eclls.glial
calls,
endothelial
cells,
spiiholial
cells, tumor
cells.
fibroblasts,
and
synomeeytes.
23. The
conjugate of
claim 22,
where nr.
Om cells
isis, tinSUC
roneropbcgc,
golfs:led
from among
alveolar
maccophugea,
soicroglie
and lcupfer
cello; or
the cells
are
&enclitic
cells
selected
from among
immature
dendride
cells,
mature
chnadride
cells, mid
langerhans
cells.
24ounjugsic
or claim 22,
wliDeln the
T cells are
selected
from among
5204+ and
CDg+ T cells
25. The
conjugate of
clains.21,
wherein the
C04+ T cells
aro Thl or
Tllf.'
26.11m cork
egg., or elk
I m 24,
wherein the
(21)4+
Teells are
Th17 cede.
27.A
conjugate.
comprising e
ithemokine
acksted
lion] among
1-309,
MCP-1,
MIP-la, MW
IS, RANTES.
MCP-3,
MCP-2, IL-8,
MIC, W-10,
1-TAC1,
SOP-In ,
51k&le,
RCA-1, an
Fem.. in,
MCP4, MCP-5,
C10, LEO and
MIP-1b2 or a
frmnent
thereof
linked
directly or
via Oaken (c
it modified
Shiga toxin
ot SA1 kahun
it thereof,
or arose
fragment
thereof of
any of
claims 1 9. 



The uonj
again of any
etc lni ma
It 20 and
22-27,
wherein the
cells are
activated
29. The
conjugate of
claim 21or
claim28,
wherein
neihaticni
:enlaces Ilk
ex/0 ession
of one or
more cell
aufact
receptors.
30. The
conjugate of
any of
claims
10-29,
wherein the
cell surface
receptor is
a chemokine
rukkkor
sekktx.1
rrom 711110T
IZ.;
(1-Y(1111,
(17(0112,
CXCR3A,
(3XCR3B,
C3LCR4,
cacR5.
eXCRb, Catl,
CCR2A,
001220, 0053
0054 CCR
0056 Celt'
erg% (('RI
XCR1 and
(.1>LICR-1,
wherein
the
chemokine
efface
binding to a
receptor
whereby the
conjugate is
internalized
into 'all
Ineajingrine
receptok
31. The
conjugate of
any
afeteinnis
10.30,
wheretn the
targettng
agent and
targebed
agent, or
active
fragment
thereof, are
linked
directly via
a covalaa
Cr- ionic:
linkage -
32. The
conjugate of
any of
claims
10-30,
wherein
thetargeting
agent and
targeted
agmk Oman
joined vta a
linker.
33. The
conjugate
arch, MI 32,
wherein the
tinker is a
peptide. an
ammo acid,
pokpepude or
chuniekl
linker..
31. The
conjugate of
claim 33.
wherein the
hiker in
scheled 0min
among
N.suceinimic
iy1(4-
iadoaeetyl)a
minobenzoate
,
sulfosucemim
idy1(1-iodoa
cklykarinobe
nzoate, 4.
succini
midyloxycarb
ottyl-a-(2-p
yndyldithiok
olueue,
sulfosuceini
midy1-6ka-me
thylk(pyridy
ldithioI)ioh
iamido)then,
noalk
N-rnecinimid
y1-3-(2-gynd
yldithio)pro
pionate.
succinimidyl
-
(3-(2-pyridy
ldithio)prop
iommido)hexa
nklie,Kullbk
ickin
iruidyl
pyndylddluo)
propionamido
thexanoate,
3-(2-PgridYl
dithio/propi
onYihydmake,
F-lima1k8
..3o111,
chchlorotria
zinic acid,
and
S-(2-thopyri
dyl) I,
cysteme. 33.
llie
conjugate of
claim 33,
wherein the
linker is an
Ala Met
linker.  267
36. The
trujugais of
any of
claims 10-35
.1tImiating
Stwau Camino
acids set
forth in any
of SLO ED
NOS, 11, 16,
18, 50,
42,71,
56,55, 60,
62,61 or 67.
37.Atwofers
acid
molecule,
comprising a
sequence of
nucleotides
that encodes
a conjugate
of any of
claims
10-36. 38. A
plasm id,
stromiidaig
Ito,
itti6eie
arid
ittolc.le or
Oahu 37. 39
A host cell,
comprising
the plasmid
of claim 38
110. A
pharraaceuri
cal
compositiosa
comprising a
therapeutica
lly
effective
colleenon or
amount of a
conjugate of
any of
claims
111-35 in a
pharmaceutic
ally
acceptable
vehicle.
41. A
pharmacch
teal
cottirnsil!o
ri (hr
targeting
Shies toxin
to a rell,
hihriar (Inc
orruposition
contains a
conjugate of
any of
claims 10-36
in a
pharmaceutic
ally
acceptable
vehicle. 



42. Use of a
conjugate
for
formulation
of 4
medicaraent
for
targeting a
Shiga toxin
to a cell,
wherein: thc
risible/its
contains a
ungliredrr
any of
claims 1-8,
and a sell
surface
nrepter
targeting
agent to a
irli that
expresses
the targeted
cell surface
receptor, Or
the
congigate is
a conjugate
of any of
claims 5-34.
43.A
conaposition
of slain] 42
for use a.
treatment of
an immune or
influmnatrgy
dismse or
disorder
44.. Ihs.
orpimpositio
n of Oahu 40
for
formulation
of a
metliihmait
for
treatment of
an, imarrunt
or
inflonmatory
diseaae or
disorder.
75. Use of a
conjugate of
any of
claims 10-36
for
formulating
a medicament
for
inhibiting a
disease or
disorder,
wherein the
disease or
disorder is
an immune or
inflammatory
condition
associated
with
inflammatory
i espnnses
and/on
secondary
tigRile
daMaF
nssoriatal
with
activation,
proll
Y.:ration
and mimatitm
of one or
more cells;
the
conjugate
binds to one
or more cell
surface
receptors
expressed on
one or more
cells
resulting in
internalizat
ion of the
targeted
agent in
cells
bearing the
receptor;
the
conjugate
inhibits the
activation,
proliferatio
n or
migration of
one or hole
cells. 46.
The use or
pluswasentic
al
1.1011TOSiti
Cal Or any
ordaiu,
4045,
whczeinl
ihe
conjugate
inhibits tic
activa lion,
proliferatio
n or
migration of
one or more
cells
involved in
a disease or
disorder
selected
from among
CNS injury,
CONS
inflammatory
diseases,
neurodegener
ative
disordsrs,
heart
disease,
inflammatory
eye
diseases,
inflammatory
bowel
diseases,
inflammatory
ioint
diseases,
inflammatoy
kidney or
renal
diseases,
inflammatory
a in
discuses,
inflammatory
lung
airship. ilk
0
N111110.11.0
ry niasot
alirsanco,
irdNurontory
systemic
diseases,
itiLlanusaii
on in
obesity and
associated
diseases,
inflammatory
thyroid
diseases,
267a
inllanurolor
y esponst,
aswuiaivd
with
bacierial or
viral
infceinns,
crsseciasito
imissuisc
disease and
angiogenesi5
-mediated
disease. 4%
The use or
pharmaceutic
al
composition
of claim 11,
wherein,
the disease
or disorder
is (INS
inflammatory
diseases
and/or
neunodegener
atitte
disorders
that arc
selected
from among
smote,
closed head
injury,
leuggencepha
lopathy,
clioriomenin
gitis,
mcnimais,
adrenoleukod
ystrophy.
AIDS
dgencotio
mtuplcx,
Alzheimer,:
Pieces;
Down', .
Syndrome,
clvonie
fatigue
syndrome,
encephalitis
,
encephalomye
litis,
speuMfonn
encephalopat
hies,
multiple
'sclerosis.
Parldnson's
disease and
spinal cord
injurtegraum
a (SCI); or
the
discusses
disorder is
intlammatom
skin disease
and is
selected
from
psohasis,
eczema aryl
clernminis;
or
is an
autoimmune
disease
selected Gum
Mule-plan
rejection
and grail
versus leist
disease; or
the disease
or gisonler
is heart
disease and
is
atherosclero
sis: or
dm disorder
is
srinflammato
ry eye
disease that
is selected
from anion g
proliferativ
e diabetes
relinoputhy,
proliferativ
e
vitroontimma
thy,
rutiunie,
seleritie,Al
croirige,
chomidilit
sad tweitim
or 



the disease
or disorder
is an
inflamnaator
y bowel
disease that
is selected
from among
chronic
colitie,
Crohn's
disease and
ulcerative
colitis; or
the diAme or
disonier is
sin
nflammatory
joint
disease that
is selected
from among
juvcnik
rlicumaloid
arshsdsis.
os[uoxonbril
k.dionn,rnid
as thrills
.d
epondylarthr
opentog or
the disease
or disorder
is
spendylartha
wathy that
is selected
from among
makyloshig
spondylitis.
Reiter's
syndrome,
reactive
arthritis,
psoriatic
arthritis,
spondylitis,
undiffmmetia
ted
spondtdartho
pathies and
Beheet's
syndrome; or
cliAnseor
distil-di,
is all
inflammatory
kidney or
moat disease
that is
sickstai
ti-am among
glemenclonep
luitis, IgA
nephrepaltry
and lupus
nephritis.












