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subfamily with three amino acids separating the first two
cysteines. Both of them, Lymphotaxin and fractalkine, induce
chemotaxis of T-cells and natural killer cells.

Chemokines induce cell migration and activation by binding to
specific cell surface, seven transmembrane-spanning (7TM) G-pro-
tein-coupled receptors on target cells. Eighteen chemokine re-
ceptors have been cloned so far including six CXC, ten CC, one
CX3C and one XC receptor. Chemokine receptors are expressed on
different types of leukocytes, some of them are restricted to
certain cells (e.g. CXCR1l is restricted to neutrophils) whereas
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ChenoWhe CCRI Activated Tpggilsy Dentritic cells
RANTES CCR3 Eosi nophils; Basophils; Asthma [84];
Dentritic cells d onerul onephritis [85]

Chemokine Receptor Chemotactic for In] mmatory
Diseases
Acute respiratory distress
syndrome [71];
Bacterial pneumonia [72];
CXC- CXCR1 Rheumathoid
Chemokine IL-8 CXCR2 Neutrophils arthritis [73];
(+ELR-motif) Inflammatory bowel
disease [74];
Psoriasis [75];
Bacterial meningitis [76]
Asthma [77];
Glomerulonephritis [78];
Basophils; Monocytes; Atheroscleosis [79];
Activated T cells; Inflammatory bowel
MCP-1 cCra Dentritic cells; Natural disease [80];
killer cells Psoriasis [81];
Bacterial and viral
meningitis [82.83]
CC- Eosinophils; Monocytes;
Chemokine CCR1 Activated T cells;
Dentritic cells
: Eosinophils; Basophils; Asthma [84];
RANTES CCR3 Dentritic cells Glomerulonephritis [85]
Monocytes; Activated T
CCRS cells; Dentritic cells;
Natural killer cells

Chemokines have two main sites of interaction with their recept-
ors, one in the amino-terminal domain and the other within an

exposed loop of the backbone that extends between the second and
the third cysteine residue. Both sites are kept in close proxim-
ity by the disulphide bonds. The. receptor recognises first the

binding site within the loop region which appears to function as
a docking domain. This interaction restricts the mobility of the
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Heparan sulphate (HS) proteoglycans, which consist of a core
protein with covalently attached glycosaminoglycan sidechains
(GAGs), are found in most mammalian cells and tissues. While the
protein part determines the localisation of the proteoglycan in
the cell membrane or in the extracellular matrix, the glycosa-
minoglycan component mediates interactions with a variety of ex-
tracellular ligands, such as growth factors, chemokines and ad-
hesions molecules. The biosynthesis of proteoglycans has previ-
ously been extensively reviewed. Major groups of the cell sur-
face proteoglycans are the syndecan family of transmembrane pro-
teins (four members in mammals) and the glypican family of pro-
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Since the demonstration that heparan sulphate proteoglycans are
critical for FGF signalling, several investigations were per-

formed showing the importance of chemokine-GAG binding for pro-
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at the level of production of IL-8 mRNA. A further approach pre-
viously used is to inhibit the binding of IL-8 to its receptors
by using specific antibodies either against the receptor on the
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antagonists and therefore inhibiting the IL-8 activity.

The aim of the present invention is therefore to provide an al-

ternative strategy for the inhibition or disturbance of the in-
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present "I nvenfion provides a ne r introdu cing a
GAG binding site into a protein characterised in that

Therkffore, the present invention provides a method for introdu-
cing a GAG binding site into a protein characterised in that it
comprises the steps:
identifying a region in a protein which is not essential for
structure maintenance
introducing at least one basic amino acid into said site
and/or deleting at least one bulky and/or acidic amino acid in
said site,
whereby said GAG binding site has a GAG binding affinity of
Ka £ 10uM, preferably < 1uM, still preferred < 0.1pM. By introdu-
cing at least one basic amino acid and/or deleting at least one

bulky and/or acidic amino acid in said region, a novel, improved
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The GAG binding site is preferably at a solvent exposed posi-
tion, e.g. at a loop. This will assure an effective modifica-
tion.

Whether or not a region of a protein is essential for structure
maintenance, can be tested for example by computational methods
with specific programmes known to the person skilled in the art.
After modification of the protein, the conformational stability
is preferably tested in silico.

The term “bulky amino acid” refers to amino acids with long or
sterically interfering side chains; these are in particular Trp,

Ile, Leu, Phe, Tyr. Acidic amino acids are in particular Glu and
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ods al so known to the person skilled in the art,
ods \ﬂ%éroeﬂﬁﬁoé@v&oalthﬁr EFTaATe S eyt sk Isddie A ffrotdrsieprseveral
progudmiedueiayg ba GA@dhi nding site into a protein is for
exanple as follows: - ldentify a region of the protein
which is not essential for overall structural .
A pregioncdn dede 1awd omicdm ariag A g itngh | el feorirgaGa protein is
for RIAMIG =wsDesdRw@ :new GAG bi nding site by introducing
repl acenent ,or insertion) basic Arg, Lys, H's, Asp
- I o Ba e o iy RN b by di e ISR i £or
ovagiads. wtircle tiurtadr frerie beirtamd@AG@nal ndiingy nGhgok Hdhesuitable for
. ional stability of the resulting nutant
GA%?g{lg{&r&:gjn silico - Clone the wild-type protein cDNA
o]

- Deaigre Pn &My EBF: Ditddmes ¢ e Ry Dy nohi Grelacement or
idsymiag ek iRCRrassiIsissd Hy, ageesirdd (@ d Mdoduess tde any
poasblocvi%nn%rft ib?/n %% lcehc%rl]l esan%ir}ltoo atcr}.%sar{]\;hr}tochaciin esre ureen Cwe:i_th GAG
binding
Check the conformational stability of the resulting mutant
protein in silico

- Clone the wild-type protein cDNA (alternatively: purchase the
cDNA)
Use this as template for PCR-assisted mutagenesis to introduce
the above mentioned changes into the amino acid sequence
Subclone the mutant gene into a suitable expression system
(prokaryotic or eukaryotic dependent upon biologically re-
quired post—translational’modificationé) '

- Expression, purification and characterisation of the mutant
protein in vitro
Criterion for an introduced GAG binding affinity: K®°(mutant)
< 10uM.
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system (prokaryotic or eukaryotic dependent upon
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modi fications) - Expression,ipurification and

characterisation of the nutant protein in vitro

Criterion for an introduced GAG binding affinity:
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t he amount of bul ky and/or acidic amno acids in said

act @&GIMRETG Fegiidh nNaeradlaiAr Aingdisw wamtedfsosdd particu-
lar ’%q_ﬂcté Yhe ‘f@?%% IH}.I'I téhﬁfl gyb orfd"c'?‘z% qf f\}ﬁg g;lrﬁbgdéjln is

protein I's I ncrease conpare to the the
veryatfigh,t ye .af. &qr 8spegtive wld -type protein. It has

been surprisingly shown that by increasing the

rel ati ve amount of basic am no acids, in particular
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prefaerab%yaca{tds - e_LxPen Seer;szpolsed position, and in that the GAG
binding affinity of said protein is increased compared to the
the GAG binding affinity of a respective wild-type protein.

It has been surprisingly shown that by increasing the relative
amount of basic amino acids, in particular Arg, Lys, His, Asn
and Gln, in the GAG binding region, the modified GAG binding
protein shows increased GAG binding affinity compared to the
wild-type proteins, in particular when the relative amount of
basic amino acids is increased at a solvent exposed position,
since a positively charged area on the protein surface has shown
to enhance the binding affinity. Preferably, at least 3, still
preferred 4, most preferred 5, basic amino acids are present in
the GAG binding region.



t he GAG bi nding region. The term " GAG bi ndi ng protein"
relates to any protein which binds to a GAG

w@ososesess or. \Whet her or not a protein binds tPCHEPAGH013670
co-receptor can be tested w fh the help of known
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4009 (1997), 183-187) (relates to artificial peptides, not pro-
teins); Jinno-Oue et al, (J. Virol. 75 (2001), 12439-12445)de
novo synthesis)).

The GAG binding region can be modified by substitution, inser-
tion and/or deletion. This means that a non-basic amino acid may

be substituted by a basic amino acid, a basic amino acid may be



GAG binding, preferably all interfering am no acids

binding is deleted. Such am no acids are in particul ar
wheiokpse8s no aci ds as descri bed above as wel | BSI/ER1004/€13670

am no acids, for exanple G.ujand Asp. Wether or not

an amno acid interferes vvitl11 GAG bind ing may be
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ally WAIPSRRNGO AL AL 00 fXpAIda ment s whi ch determi ne
the dissociation constant's. The criterion for inproved

GAG binding affinity wwll be K (mutant) < K
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compfteftaldredl e tAdtdndr 10t ithed nRased GAG bi ndi ng
affinity will therefore preferably show a K of under

O™, preferred under MM, still preferred under O 1n\V
WhetheBy dmaregasiing GA® lﬁA(éthigWCHﬂ’@.raftfy raft ysdie needlifiieell protein
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minimum 10, still preferred of minimum 100. The increased GAG
binding affinity will therefore preferably show a Ky of under
10pM, preferred under 1uM, still preferred under 0.1uM.

By increasing the GAG binding affinity the modified protein will
act as a specific antagonist and will compete with the wild-type
GAG binding protein for the GAG binding.

Preferably, at least one basic amino acid selected from the
group consisting of Arg, Lys, and His 1s inserted into said GAG

binding region. These amino acids are easily inserted into said



basic am no acid may be inserted or also a conbination

of two or three of the above nentioned am no acids.
w®riosisqsef erred, the protein is a chenoki ne, PCT/EP2004/013670

preferably L- 8, RANTES or WgP-I. Chenokines are known
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8 these posi tions have shown to highly increase the
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in dhriakeshagarn = et Aot aevgaved in hd Ul lifing, so
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chemokine with an increased GAG binding affinity.

Advantageously, positions 17, 21, 70, and/or 71 in IL-8 are sub-
stituted by Arg, Lys, His, Asn and/or Gln. Here it is possible
that only one of these aforementioned sites is modified.
However, also more than one of these sites may be modified as
well as all, whereby all modifications may be either Arg or Lys
or His or Asn or Gln or a mixture of those. In IL-8 these posi-
tions have shown to highly increase the GAG binding affinity of
I1-8 and therefore these positions are particularly suitable for



turally very simlar to heparan sul phate characterised
by hi gher |evels of post -polynerisation nodifications
WO e®alos4289 in a uni formy high degree of sul pPet/EP2904/013670
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tein. On the other hand the further act1V1ty of the wild- -type
protein which mainly occurs when the protein is bound to GAG, is
inhibited or down-regulated, since the modified protein will not
carry out this specific activity or carries out this activity to
a lesser extent. With this modified protein an effective antag-
onist for wild-type GAG binding proteins is provided which does
not show the side effects known from other recombinant proteins
as described in the state of the art. This further biologically
active region can for example be determined in vitro by receptor

competition assays (using fluorescently labelled wt chemokines,



and copol ynerases) , protein interaction sites (as in
antithronbin I11) , and menbrane binding domains (as
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i nhibit or down -regulate the receptor binding and
activation.

Advantageously, said protein is a chemokine and said further
biological activity is leukocyte activation. As mentioned above,
chemokines are involved in leukocyte attraction during chronic
and acute inflammation. Therefore, by inhibiting or down-regu-
lating leukocyte activation inflammation is decreased or inhib-
ited which makes this particular modified protein an important
tool for studying, diagnosing and treating inflammatory dis-
eases.

According to an advantageous aspect, said protein is IL-8 and
said further biologically active region is located within the

first 10 N-terminal amino acids. The first N-terminal amino



A further advantageous protein is an IL- nmutant with
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tendency of a target and probe to
A further aspect of the present invention is an isolated poly-
nucleic acid molecule which codes for the inventive protein as
described above. The polynucleic acid may be DNA or RNA. Thereby
the modifications which lead to the inventive modified protein
are carried out on DNA or RNA level. This inventive isolated
polynucleic acid molecule is suitable for diagnostic methods as
well as gene therapy and the production of inventive modified
protein on a large scale.

Still preferred, the isolated polynucleic acid molecule hybrid-

ises to the above defined inventive polynucleic acid molecule
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A further aspect of the present invention relates to a vector
which comprises an isoclated DNA molecule according to the
present invention as defined above. The vector comprises all
regulatory elements necessary for efficient transfection as well
as efficient expression of proteins. Such vectors are well known
in the art and any suitable vector can be selected for this pur-
pose.
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TheddPe@e, a further use of the modified protein, polynucleic

acid or vector according to the present invention is in a method
for producing a medicament for the treatment of an inflammatory
condition. In particular, if the modified protein is a
chemokine, it will act as antagonist without side effects and
will be particularly suitable for the treatment of an inflammat-
ory condition. Therefore, a further aspect of the present ap-
plication is also a method for the treatment of an inflammatory
condition, wherein a modified protein according to the present
invention, the isolated polynucleic acid molecule or vector ac-
cording to the present invention or a pharmaceutical composition
according to the present invention is administered to a patient.
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Polymerase chain reaction (PCR) technique was used to generate
the desired cDNAs for the mutants by introducing the mutations
using sense and antisense mutagenesis primers. A synthetic plas-
mid containing the cDNA for wtIL-8 was used as template,
Clontech Advantage®2 Polymerase Mix applied as DNA polymerase
and the PCR reaction performed using a Mastergradient Cycler of
Eppendorf. The mutagenesis primers used are summarised in the
table below beginning with the forward sequences (5°to 37):

CACC ATG TGT CAG TGT ATA AAG ACA TAC TCC (primer for the
mutation A6)

CACC ATG TGT CAG TGT ATA AAG ACA TAC TCC AAA CCT AGG CAC cCcCC
AAA AGG ATA (primer for the mutation A6 F17R F21R)

The reverse sequences are {(57to 37):
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the recombinant IL-8 proteins was found in inclusion bodies, de-
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Biotech). The elution was accomplished by a linear gradient from
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complished using the programme SELCON.

Since a great number of amino acids were changed in a number of
novel combinations, it was tried to find out the dimension of
the resulting secondary structure changes by circular dichroism
methods.

Different structures were obtained depending on the mutations
introduced. Except for one mutant expressed (A6 F17R F21R E70K
N71R) which didn’t show any structure, all mutants exhibited
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IL-8 oligomerisation has been reported to relevantly influence
the proteins GAG binding properties. Set at monomeric concentra-
tion, IL-8 bound size defined oligosaccharides 1000-fold tighter
than at dimeric concentration. Therefore, the oligomerisation

properties of IL-8 mutants were investigated by fluorescence an-
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see Fig. . 3.5 Unfolding experinents In order to
obtain information about the proteins stability and

3.4 sathsrmad flﬂ%qqﬁf&FWWa&é%an@:@ e qaac . (CRtla
Disslicgand di mdindGants (Ky values) are a measure for the binding

affinity of a ligand to a protein and therefore concentration-
dependent change in the fluorescence emission properties of the
protein (fluorescence quenching) upon ligand binding was used
for the determination of Ky Since these mutants contain an in-
trinsic tryptophan chromophore which is located at or near the
proposed GAG binding site and therefore should be sensitive to
structural changes upon ligand binding, IFT experiments seemed
to be suitable for this kind of investigation. Fluorescence in-
tensity titration was performed in PBS using a protein concen-
tration of 700nM. The emission of the protein solution upon ex-
citation at 282 nm was recorded over a range of 300-400 nm fol-



unf ol di ng experinents were undertaken. A s nentioned
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process of un folding was partially reversible
regardi ng both the wavel ength shift and changes of

3.5 ipHens iy I tipnaf a 5 fold excess of heparan
sul phateqed to an increase of stability of the pro
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atures of 15 - 85°C in the absence and the presence of a 10 fold
excess of heparan sulphate or heparin.

The emission maximum of the proteins ranged from 340nm to

357nm, values which are typical for a solvent exposed tryptophan
residue. Beginning with the unfolding experiments at 15°C, the
emission maximum of the mutants varied between 340nm - 351nm.
Compared to IL-8wt, whose emission maximum was observed at
340nm, this means slightly higher values. Upon an increase in
temperature, the intensity of emission maximum decreased, accom-
panied by a shift of the maximum to either a higher or lower



pol ycar bonat e nenbrane. Cell preparation: Briefly, a
neutrophil fraction was prepared fromfreshly collec

wo edshsureh bl ood. This was done by addi ng a 6%RCEEP20841013670
solution to heparin-treated ood (1:2) which was then
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Briefflyroroopié ropiidt ifoacttibe sascalrkedrbit frBANFESshly collec—

ted Qh&gﬁrgﬂﬁo@qt%hls was done by adding a 6% dextran solution
to heparin-treated blood (1:2) which was then left for sediment-
ation for 45 min. The upper clear cell solution was collected
and washed twice with HBSS w/o Ca and Mg. Cells were counted and
finally diluted with HBSS at 2Mio/ml cell suspension, taking
into account that only 60% of the counted cells were neutro-
phils.

Chemotaxis assay:

IL-8 mutants were diluted at concentrations of 10 pg/ml, 1 pg/ml
and 0.1 pg/ml and put in triplicates in the lower compartment of
the chamber (26pl per well). The freshly prepared neutrophils
were seeded in the upper chamber (50ul per well) and incubated
for 30 minutes at 37°C in a 5% CO, humidified incubator. After



tions enhancing the GAG binding affinity were
i ntroduced via PCR-based site-directed nutagenesis
woreihosiess By t hese means 9 RANTES nut ants havePGDEPRIN4/013670
been cl oned, ex pressed andepurified, Met -RANTES
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inculdWeRn,Mithe RANTES MNAGH, dilata ssRANTES , 48K unter RANEESL the

eine S s YD ORGS0 RS e 2oves
side ey | TieiRch Widte medhaned cmd s aeeslirg ihdlemcrie solu-

tlon§f fdidy) Cansitiantse (Kt nea ld;QﬁJ)nthfd tde Mﬁﬁmmﬁlons in
for size defined heparin. .can, be seen |n é} the

4rmﬁm@%m@§%ﬁ%%l<ﬁ%ME Wﬁwréﬁl
mean fof e hephrdaendenitt hestyktr inRRANEES aA2 2K, otk d WXNIITESZ the

chemo}_%lne C%%ﬁ’]e sy %-1;143K;[r9qiqL ﬁAl\tEEEeS Mﬂ%@fﬁ 1ndex for

prom sin fes Ults. In
varicEs, Tt Biv LS %t%@%@@%&@%ﬂ@% 2l ﬂWR@% Showed

signiBlAdB, U L6852 Geptd biRanims MNGRBE7. 7 11.7
Rant es 6K 257.4 10.2 Rantes H23K 202.5 12.8 Rantes
A8K 383.4 39.6 Rantes T43K 139.2 30.1 Rantes A22K
202.1 9.8 Rantes A22K/N46R 164.0 16.6 RANTES
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cas esolutlon The mgrated cells were fixed in nethano

and stained with Hemacol or solution (Merck) . Five 400

x magni fications per well were counted and the nmean of
The YBEEBtbR binding capability was impaired by introducing into

the wt protein an initiating methionine residue. Expression of
the wt RANTES in E. Coli lead to the retention of this methion-
ine residue, which renders wt RANTES to a potent inhibitor of
monocyte migration, the so-called Met-RANTES. Different muta-
tions enhancing the GAG binding affinity were introduced via

PCR-based site-directed mutagenesis methods.

By these means 9 RANTES mutants have so far been cloned, ex-
pressed and purified, Met-RANTES A22K, Met-RANTES H23K, Met-
RANTES T43K, Met-RANTES N46R, Met-RANTES N46K, Met-RANTES Q48K,
Met-RANTES A22K/N46R, Met-RANTES V49R/E66S and Met-RANTES 157,5LA8
V49R/E66S.

Isothermal fluorescence titration experiments were carried out
to measure the relative affinity constants (Kd values) of the
RANTES mutants for size defined heparin. As can be seen in the
table all RANTES mutant proteins showed higher affinities for
this heparin, with Met-RANTES AZ2K, Met-RANTES H23K, Met-RANTES



dependently conducted experinents was plotted agai nst
t he chenoki ne concentration in Figure , The error bars
woepsesess the standard error of the nmean of tPET/EPI06€013670
experinments. Again, as in-tfge case of the L- 8
mutants, all RANTES nutants showed significantly
T43K hAdused-REANEEEOR2DKANUEE adbiviinky thExawpite profistieignses—
ults wi th GAG bi nding regions By bioinformatical and by
‘prot eom cal nmeans GAG bi ndi ng protei nswere
characterised together with their GAG bi ndi ng regions.
I'n thhehfol | ow ng tables 2 and 3 chenoki nes are shown
with their GAG binding regions, (table 2) and exanpl es
of other proteins are gi ngﬁdaI %‘i(% Wt h t%wei r GAG ™
Wt Ra?ﬁ'@gi ng reg! ons (tgbl e 3)45dable 2.5 Chenoki nes and
ir in omai ns -¢h ines 11,- 8 : HPK
Met-Rgn ﬁ,%%%gﬁ\/@%%&% AT 5104
RanteSAKBLRCACIBK THSRABIHPKF| KELRYY ESGPHEANTE! | VKL SDGREL CLDPK

Ranteg'\'(\s@%@ﬁ VEKPLKRAENS MGSA/ GREy: 7HRK11 KNGR 4 8 , KKI I EK

RantegsWAPE ROQCLQTLQGE HPKNI QSYRNKSEPEPHEABTEVI ATLKNGRKACLNP
RantcASPIMK KI | EKMLNSDKSN M P 202/ 6RO 12HRK 2 1 , K45,
KKI | K6 8

+
RantegnOARR ROOCLOTLOG HLKNI QSVRYKSPEPRGAGTEV! ATLKNGOKACLNP
RanteASEMMK Kl | EKMLKNGKSN NAP- 239HPK*138-1 KDGR 4 5 ,

Ranté%é:f‘%% 6K'?I_'TSGI HPKNI QSLEVI GGTHONQYEVLATL KDGR
ATLKDGRKI CLDPDAPR
Rant%%@%qk%_%GDESAD PF- 4 ;?é?éﬁl 5 glg,\‘/GKNGR 49 , KKIIKK

6 6

EAEEDCGDL QCLCVKTTSQVRPRHI TSLEVI KAGPHCPTAQLI ATLKNGRKI CLD

LQAPLY KKI I KKLLES la: K, 24 KHLK 91 , 41 RLK 4 SDF -
RANTES chemotaxls assay

RANTES mutant directed cell migration was investigated using the
48-well Boyden chamber system equipped with 5um PVP-coated
polycarbonate membranes. RANTES and RANTES mutant dilutions in
RPMI 1640 containing 20 mM HEPES pH 7.3 and lmg/ml BSA were
placed in triplicates in the lower wells of the chamber. 50 pl
of THP-1 cell suspensions (promonocytic cell line from the
European collection of cell cultures) in the same medium at 2 X
10% cells/ ml were placed in the upper wells. After a 2 h incuba-
tion period at 37 °C in 5 % CO, the upper surface of the filter
was washed in HBSS solution. The migrated cells were fixed in
methanol and stained with Hemacolor solution (Merck). Five 400
x magnifications per well were counted and the mean of three in~
dependently conducted experiments was plotted against the
chemokine concentration in Figure 8. The error bars represent
the standard error of the mean of the three experiments. Again,
as in the case of the IL-8 mutants, all RANTES mutants showed
significantly reduced receptor binding activity.

Example 6: Proteins with GAG binding regions

By bioinformatical and by proteomical means GAG binding proteins



3
KPVSL SYRCPCRFFESHVARANVKHLKI LNTPNCALQ VARL KNNNRQVCI DPK
WQ KMBQE28% EKALN CC- chenoki nes 44 47 RANTES : (P@PEPRAHI13670
RKNR 59
SPYSSDTTPCCFAY! ARPLPRAHI KEYFYTSGKCSNPAVWFVTRKNRQVCANPE

were KR DS NS EVE: QMR - w1tﬁK|ﬂ:ﬂéB: GA@R%ndln regions. In

%@VSI Pl %% %\i@%sw TNl Q:PKEA FKTKRC%%EV%elr CAG

blndmmgj?ons (table 2) and examples of other protelns are

Ve O BKRTOTARE 4 KRS 4 M PR 7

SLAADTPTACCFSYTSRQ PQ\FI ADYFETSSQCSKPGVI FLTKRSRQVCADPS
EEW/QK YVSDLELSA M P-1B: R18. KRSK 4 8
APMGSDPPTACCFSYTARKL PRNFVDYYET SSL CSQPAWFQTKRSKQVCADPSE
SWQEYVYDLELN : R18, 45 KKGR 4 MPIF- 8
MDRFHATSADCC! SYTPRS| PCSLLESYFETNSECSKPGVI FL TKKGRRFCANP

TablSDKQVQ VOVRMLKLDTRI KTRKN / HOG-2 : 40 KKGR 4 M P-5 3
HEAADCCTSY! SQSI PCSLMKSYFETSSECSKPGVI FL TKKGRQVCAKPSGPGV
QDCVKK

Chemokines and their GAG binding domains

CXC-chemokines

1n-8:  “%upr?0, (ra7) ®OrvvERFLKR®S

SAKELRCQCIKTYSKPFHPKFIKELRVIESGPHCANTEIIVKLSDGRELCLDPKENWVQOR
VVEKFLKRAENS

MGSA[GRO&:lgHPKgl, 45KNGR48, 60KKIIEK66
ASVATELRCQCLOTLOGIHPRNIQSVNVKSPGPHCAQTEVIATLKNGRKACLNPASPIVK
KIIEKMLNSDKSN

19 21 60 68

MIP-20/GROB: HLK"™,K45,  KKIIEKMLK

APLATELRCQCLOTLOGIHLRNIQSVKVKSPGPHCAQTEVIATLKNGOKACLNPASPMVK

KIIEKMLKNGKSN
K18 42KDGR45 57KKIVQK62
AELRCLCIKTTSGIHPKNIQSLEVIGKGTHCNQVEVIATLKDGRKICLDPDAPRIKKIVQ

KKLAGDESAD

PEF~-4: 2ORPRH23, 4 KNGR49 61KKIIKK66

NAP—2:15HP

EAREDGDLQCLCVKTTSQVRPRHITSLEVIKAGPHCPTAQLIATLKNGRKICLDLQAPLY
KKIIKKLLES

SDF-10.: K1, 24KHLK27, 41RLK43
KPVSLSYRCPCRFFESHVARANVKHLKILNTPNCALQIVARLKNNNRQVCIDPKLKWIQE

YLEKALN

CC~chemokines

RANTES: !17RPLPRAH23) 44RKNR47

SPYSSDTTPCCFAYIARPLPRAHIKEYFYTSGKCSNPAVVEVTRRNROQVCANPEKKWVRE

YINSLEMS
MCP—2:18RKIPIQR24, 46KRGK49
QPDSVSIPITCCFNVINRKIPIQRLESYTRITNIQCPKEAVIFKTKRGKEVCADPKERWVRDSMKHLDQI FONLKP

MCP-3: 22KQR24, 47KLDK50 66KHLDKK71



LKPYSI Table 3 : Peroxi some biogenesis factor 1 181
TRRAKE 186 367 QKKI RS 372 1263 PKRRKN 1268 181 TRRAKE
wa3®358628XKKI RS 372 1263 PKRRKN 1268 M.TK- bet aP@1/BP2004/013670
SKRRGKKV 422 312 ERRLKM 317 #16- KRRGKK 421 312 ERRLKM
317 416 KRRGKK 421 BHLH factor Hes4 43 EKRRRARI 50 43
opVeTRKRREAY rEGNES PERIRRARKE s B rrecadirexinke GO pltiKKKK 874

oS K 872 867 MKKKKK 872 899 MKKKKKKK 906 899
Q KRK 4 8 IMKKKKK 904cat eni n (cadheri n-associ at ed
MIP-1pr RIS n) KRER[ta 1 315 RRRLRS 320 404 VRKLKG 409 460

sanDEFRORES AaRo bR TR F spe Sk g L AKERNo OB r A /oK AKKL RE
792 315 RRRLRS 320 404 VRKLKG 409 460 LRKARD 465 545

YVSDLEE§Y RE 550 621 AKKGKG 626 787 AKKLRE 792 Muscarinic
mre-1geetsy| Chaskhe receptor M6 221 EKRTKD 226 427 TKRKRV

APMGSégé%AEA§%g@%&%gggNgJé%YgéggSE%%SEK&%E&%QRSKQVCADPSESWVQEYVYDLELN

MPIF-1: R18, 45KKGR48

MDRFHATSADCCISYTPRSIPCSLLESYFETNSECSKPGVIFLTKKGRRFCANPSDKQVQ
VCMRMLKLDTRIKTRKN
MIP-5 / HCC-2: 40KKGR43

HFAADCCTSYISQSIPCSLMKSYFETSSECSKPGVIFLTKKGRQVCAKPSGPGVQDCMKK
LKPYST

Table 3:

Peroxisome biogenesis factor 1 181 TRRAKE 186
367 QKKIRS 372
1263 PKRRKN 1268
181 TRRAKE 186
367 QKKIRS 372
1263 PKRRKN 1268
MLTK-beta 415 SKRRGKKYV 422
312 ERRLKM 317
416 KRRGKK 421
312 ERRLKM 317
416 KRRGKK 421
BHLH factor Hes4 43 EKRRRARI 50
43 EKRRRA 48
43 EKRRRA 48
Protocadherin 11 o 867 MKKKKKKK 874
867 MKKKKK 872
867 MKKKKK 872
899 MKKKKKKK 906
899 MKKKKK 904
899 MKKKKK 904



427 TKRKRV 432 514 WKKKKV 519 Al pha-2A adrenergic
receptor 147 PRRI KA 152 224 KRRTRV 229 147 PRRI KA 152
WQ2005KRRIRV 229 | L-5 pronoter RElI-regi on- bi ndPCIYEP2004/013670
protein 440 TKKKTRRR 447 56B1KRRRRRG 576 38 ARKGKR 43
437 KKTKK 442 444 TRRRRA 449 569 (KRRRR 574 38 ARKGKR
cateniml(@adh8ih-@BISpCiIEd ptatgini deltaTRRRRA 449 569 GKRRRRBBRRRLRS 320
Mtofusin 1 291 ARKQKA 296 395 KKKI KE 400 2 \Wf
296 395 KKKI KE 400 N-cym protein 71 VRRCKI &ﬁ /400
VRRCKI 76 Smad ubi quitination regul atory fa@WdBKﬁR@ﬁ§5
ERRARL 677 672 ERRARL 677CUG BP and ETR-3 | idsareiantaeo
5 468 MKRLKV 473 475 LKRPKD 480 468 MKRLKV 3
LKRPKD 480 Ewi ngs sarcorma EWS-Flil 347 @Ks%ﬂ%@i?ﬁs
QRKSKP 352 NUF2R 455 LKRKMFKM 462 331 LKKLKMB7334KLBE792

VKKEKL 352 331 LKKLKT 336 347 VKKEKL 352 Kr LRisk8o
zinc finger protein G.I S2 22 EKRERT 27 22 EK
FKSG32 1 LKRVRE 20 404 VRKLKG 409

460 LRKARD 465
545 RRKLRE 550
621 AKKGKG 626
787 AKKLRE 792
Muscarinic acetylcholine receptor M5 221 EKRTKD 226
427 TKRKRYV 432
514 WKKKKV 519
221 EKRTKD 226
427 TKRKRY 432
514 WKKKKV 519
Alpha-2A adrenergic receptor 147 PRRIKA 152
224 KRRTRV 229
147 PRRIKA 152
224 KRRTRV 229
IL-5 promoter REll-region-binding protein 440 TKKKTRRR 447
569 GKRRRRRG 576
38 ARKGKR 43
437 GKKTKK 442
444 TRRRRA 449
569 GKRRRR 574
38 ARKGKR 43
437 GKKTKK 442
444 TRRRRA 449
569 GKRRRR 574
~ Mitofusin 1 ‘ 291 ARKQKA 296
' 395 KKKIKE 400
291 ARKQKA 296
395 KKKIKE 400
N-cym protein 71 VRRCKI 76
71 VRRCKI 76
Smad ubiquitination regulatory factor 1 672 ERRARL 677
672 ERRARL 677



431 VRRGRI 436 1 LKRVRE 20 431 VRRGRI 436 BARH-LIKE 1
PROTEIN 175 LKKPRK 180 228 NRRTKW 233 175 LKKPRK 180

WQ2B5MRRIKW 233 Nucl eol ar GTP- bi ndi ng prot ei n RCBBB2004/013670

SRKKRERD 400 624 CGKRKAGKK-63% 48 MRKVKF 53 141 | KRQKQ
146 383 ARRKRM 388 393 SRKKRE 398 490 KKKLKI 495 543
CUG-BRPRRERIR-5#é fartdd 5 TRKRKR 555 586 VKKAKT 591 6288 fAKRDRR473

634 48 MRKVKF 53 141 | KRQKQ 146 383 ARRKRM 8?%
SRKKRE 398 490 KKKLKI 495 543 ARRSRS 548 5

555 586 VKKAKT 591629 GKKDRR 634 EVGlL 17 RRB®PKMKRRRY 438
ERKRKA 143 17 RRRPKT 22 138 ERKRKA 143 ASPl4728¢r S
287 28 PK SKS 287 Zinc transporter 1 477 EKKPRR
Ewmgsga)n;»ong(é&ﬁzﬁ 82 Wveal autoantigen 603 EKKGR@“%@@K%'B%Z
ERKFKA 1000 1023 VKKNKQ 1028 347 QRKSKP 352

NUF2R 455 L KRKMFKM 462
331 LKKLKT 336
347 VKKEKL 352
331 LKKLKT 336
347 VKKEKL 352
Kruppel-like zinc finger protein GLIS2 22 EKRERT 27
22 EKRERT 27
FKSG32 15 LKRVRE 20
431 VRRGRI 436
15 LKRVRE 20
431 VRRGRI 436
BARH-LIKE 1 PROTEIN 175 LKKPRK 180
228 NRRTKW 233
175 LKKPRK 180
228 NRRTKW 233
Nucleolar GTP-binding protein 1 . 393 SRKKRERD 400
624 GKRKAGKK 631
48 MRKVKF 53
141 IKRQKQ 146
383 ARRKRM 388
393 SRKKRE 398
490 KKKLKI 495
543 ARRSRS 548
550 TRKRKR 555
586 VKKAKT 591
629 GKKDRR 634
48 MRKVKF 53
141 IKRQKQ 146
383 ARRKRM 388
393 SRKKRE 398
490 KKKLKI 495
543 ARRSRS 548
550 TRKRKR 555
586 VKKAKT 591



603 EKKGRK 608 995 ERKFKA 1000 1023 VKKNKQ 1028 RAB39

7 VRRDRV 2 VRRDRV 12 Down syndrone cell adhesion
worpdosnsd2es 320 PRKVKS 325 387 VRKDKL 392 320 PRKVKEPBBEH013670

387 VRKDKL 392 Protein-tyrosifie phosphat ase,

non-receptor type 12 139 GRKKCERY 146 59 VKKNRY 64 59

VKKNRY 64 WD-repeat protein 752 VRKIRF 757 ahLrvBKRRz4

EVGH 757 Gastric cancer-rel ated protein VRGLO7 2@ 2I§R
' 27 25 TRRRRN 30 25 TRRRRN 30 Early growth rés

protein 4 356 ARRKGRRG 363 452 EKKRHSKV 459138F%RKRRKGRR
362 357 RRKGRR 362 Vesicle transport-rel ategd ﬁ@'@%
309 PKRKNKKS 316 226 DKKLRE 231 310 KRKNKK 315 35
VKRLKS 360 226 DKKLRE 231 310 KRKNKK 315 3558\ARERKA 143
ASPL 360UPF3X 140 AKKKTKKR 147 141 KKKTKK 146 21%2ERRBRE 287

222 225 RKRQRE 230 233 RRKVWKE 238 240 EKRK 4
DKREKA 301 373 RRRQKE 378 393 MKKEKD 398 4%2\%}@%%7
Zinc traggrorter 1 477 EKKPRR 482

477 EKKPRR 482
Uveal autoantigen 603 EKKGRK 608
- 995 ERKFKA 1000
1023 VKKNKQ 1028
603 EKKGRK 608
995 ERKFKA 1000
1023 VKKNKQ 1028
RAB39 7 VRRDRYV 12
7 VRRDRV 12
Down syndrome cell adhesion molecule 320 PRKVKS 325
387 VRKDKL 392
320 PRKVKS 325
387 VRKDKL 392
Protein-tyrosine phosphatase, non-receptor type 12 139 GRKKCERY 146
59 VKKNRY 64
59 VKKNRY 64
WD-repeat protein 11 752 VRKIRF 757
~ 752 VRKIRF 757
Gastric cancer-related protein VRG107 20 SRKRQTRR 27
25 TRRRRN 30
25 TRRRRN 30
' Early growth response protein 4 356 ARRKGRRG 363
452 EKKRHSKYV 459
357 RRKGRR 362
357 RRKGRR 362
Vesicle transport-related protein 309 PKRKNKKS 316
226 DKKLRE 231
310 KRKNKK 315
355 VKRLKS 360
226 DKKLRE 231
310 KRKNKK 315 °
355 VKRLKS 360



140 AKKKTKKRD 148 141 KKKTKK 146 217 ERRRRE 222 225
RKRQRE 230 233 RRKWKE 238 240 EKRKRK 245 296 DKREKA
wWED5BF28RRROKE 378 393 MKKEKD 398 426 VKRDRI HEGI/EP2004/013670
CA -201 protein, type IV 49 ARRTRS 54 49 ARRTRS 54
RING finger protein 23 98 KRKIRD 103 98 KRKI RD 103
UPF3XFKSGL7 72 EKKARK 77 95 | RKSKN 100 72 EKKARK1{#7AGKRTKKR 147
| RKSKN 100 P83 681 ARKERE 686 681 ARKERE 686 Ovarl an
cancer-related protein 1 62 LKRDRF 67 62 LKEOEKIGKRKY
class Il transactivator ClI TA 407 HRRPRE 41217EKRRRRE 222
PRKKRP 746 783 DRKQKV 788 407 HRRPRE 412 74J]..R
746 783 DRKQKV 788 Platel et gl ycopr ot ein 01 225 RRHERE 220
SRRKRLRH 282 275 SRRKRL 280275 SRRKRL 280 233 RRKWKE 238
Ubi quitin-like 5 protein GKKVRV 16 GKKVRV 1@40@!@(@‘(@45
ki nase D2 191 ARKRRL 196 191 ARKRRL 196 Horreo 0X
protein GSH 2 202 GKRVRT 207 252 NRRVKH 2572805 REKANRY
207 373 RRRQKE 378

393 MKKEKD 398
426 VKRDRI 431
140 AKKKTKKRD 148
141 KKKTKK 146
217 ERRRRE 222
225 RKRQRE 230
233 RRKWKE 238
240 EKRKRK 245
296 DKREKA 301
373 RRRQKE 378
393 MKKEKD 398
426 VKRDRI 431
CGI-201 protein, type IV 49 ARRTRS 54
49 ARRTRS 54
RING finger protein 23 98 KRKIRD 103
98 KRKIRD 103
FKSG17 72 EKKARK 77
95 IRKSKN 100
72 EKKARK 77
95 IRKSKN 100
P83 681 ARKERE 686
681 ARKERE 686
Ovarian cancer-related protein 1 62 LKRDRF 67
62 LKRDRF 67
MHC class Il transactivator CIITA 407 HRRPRE 412
741 PRKKRP 746
783 DRKQKYV 788
407 HRRPRE 412
741 PRKKRP 746
783 DRKQKY 788
Platelet glycoprotein Vi-2 275 SRRKRLRH 282
275 SRRKRL 280



252 NRRVKH 257 ULBP3 protein 166 ARRWMKE 171 201 HRKKRL
206 166 ARRMKE 171 201 HRKKRL 206 Type ||

w0 oaonsesdNi ne dei odi nase 87 SKKEKV 92 87 SKKBXOI/BPR2089@13670
SKRCKK 304 299 SKRCKK 304 -Spérm anti gen 160 LKKYKE 165
478 | KRLKE 483 160 LKKYKEKRT 168 160 LKKYKE 165 478
| KRLKE 483 UDP- Gal NAc: pol ypepti de 275 SRRKRL 280

ubiquithReelbgal act osami nyl transferase 4 ARKI RT 49 gkkvRERYRS
niquit 1§gtg%KCRQ 143 4 ARKIRT 9 44 DRRVRS 49 138 PRK

143 NCBE 62 HRRHRH 67 73 RKRDRE 78 1012 SKKIGRKYEY 7062
ProteinRRdR2 67 73 RKRDRE 78 1012 SKKKKL 1017 WD 19¢ BRERRL 196
protein 372 LKKKEERL 379 384 EKKQRR 389 40Q
384 EKKQRR 389 400 AKKMRP 405 Phosphodiestgﬁﬁggkggg%%g
Homeoh&X{EHEM B3B2 MRKGKQ 32 Probabl e cati on-trans298GKRMRT 207
ATPase 2 891 ERRRRPRD 898 306 SRKWRP 311 8%k, RRRORR 257
896 306 SRKWRP 311 891 ERRRRP 896
202 GKRMRT 207

252 NRRVKH 257

ULBP3 protein 166 ARRMKE 171

201 HRKKRL 206

166 ARRMKE 171

201 HRKKRL 206
Type |l iodothyronine deiodinase 87 SKKEKV 92

87 SKKEKY 92

299 SKRCKK 304

299 SKRCKK 304
Sperm antigen 160 LKKYKE 165

478 IKRLKE 483

160 LKKYKEKRT 168

160 LKKYKE 165

478 IKRLKE 483
UDP-GalNAc: polypeptide N-acetylgalactosaminyltransferase 4 ARKIRT 9

44 DRRVRS 49

138 PRKCRQ 143

4 ARKIRT 9

44 DRRVRS 49

138 PRKCRQ 143
NCBE 62 HRRHRH 67

73 RKRDRE 78

1012 SKKKKL 1017

62 HRRHRH 67

73 RKRDRE 78

1012 SKKKKL 1017
WD repeat protein 372 LKKKEERL 379

384 EKKQRR 389

400 AKKMRP 405

384 EKKQRR 389

400 AKKMRP 405
Phosphodiesterase 11A 27 MRKGKQ 32



HMG box transcription factor TCF-3 420 GKKKKRKR 427

399 ARKERQ 404 420 GKKKKR 425 420 GKKKKRKRE 428 399
WORKERS2404 420 CKKKKR 425 HVPS11 793 VRRYRE 7BGI/ERB04/013670

VRRYRE 798 PI ST 165 NKKEKM-136 165 NKKEKM 170

FYN-bi ndi ng protein 473 KKREKE 478 501 KKKFKL 506 682

LKKLKK 687 696 RKKFKY 701 473 KKREKE 478 5027 MRKEKGQ 32

. 96 RKKFKY 701 Clorf25 6
Pr°ba@%gat@§'§a%@§$@%e %1orf 14 441 LRRRKGKR 448§%0&E§%%9 898
75 441 LRRRKG 446 70 LRRWRR 75 441 LRRRKG 44% SRIBYRP 311
transcription factor TBX3 144 DKKAKY 149 30899{GEHHtD so6
314 144 DKKAKY 149 309 GRREKR 314 M tochondral 39S

ri bosomal protein L47 121 AKRQRL 126 216 EKRXRPRIARP 311
230 RKKAKI 235 121 AKRQRL 126 216 EKRARl 223@BERHRMEIAN06

HMG-%%%ﬂ&%@%@%C%?T%I RD 38 33 VRRIRD 3 Jagged JP@RxkirkR 427
399 ARKERQ 404
420 GKKKKR 425
420 GKKKKRKRE 428
399 ARKERQ 404
420 GKKKKR 425
HVPS11 793 VRRYRE 798
793 VRRYRE 798
PIST 165 NKKEKM 170
165 NKKEKM 170
FYN-binding protein 473 KKREKE 478
501 KKKFKL 506
682 LKKLKK 687
696 RKKFKY 701
473 KKREKE 478
501 KKKFKL 506
682 LKKLKK 687
696 RKKFKY 701
C1orf25 620 GKKQKT 625
620 GKKQKT 625
Clorft4 441 LRRRKGKR 448
70 LRRWRR 75
441 LRRRKG 446
70 LRRWRR 75
441 LRRRKG 446
T-box transcription factor TBX3 144 DKKAKY 149
309 GRREKR 314
144 DKKAKY 149
309 GRREKR 314
Mitochondrial 39S ribosomal protein L47 121 AKRQRL 126
216 EKRARI 221
230 RKKAKI 235
121 AKRQRL 126
216 EKRARI 221



1093 LRKRRK 1098 Secretory carrier-associ ated nenbr ane
protein 1 102 DRRERE 107 102 DRRERE 107 Vitamin D

WO e@eps4285 i nt eracti ng protein conpl ex conponeneCDRPIROBI3670

673 KKKKSSRL 680 672 TKKKKS 677 954 (KRVKE 959 978
GKRSRT 983 995 PKRKKA 1000 1338 GKREKS 1343 1482
HKKHKK 1487 1489 KKKVKD 1494 672 TKKKKS 67 725 RkrKRMSE
| %59 978 GKRSRT 983 995 PKRKKA 1000 1338 GKR%K& 1343
CGl-203482 HKKHKK 1487 1489 KKKVKD 1494 Secr et or y*° VRRIRD 38
carrier-associ ated nenbrane protein 2 100 ERKERIRDLGS

00 ERKERE 105 Nogo recept or 420 SRKNRT 425
egged) D0 EMI NGO 3 168 GRRGN 174 5531 ARRQRR 1A Laragf s

GRRKRN 174 2231 ARRQRR 2236 CC-chenpki ne ret¥pLBKRRI1093

Secretd EntcPa8dciaRd PRI FdtelAr0l acti n regul at or y402 pRRERE 107

el ement - bi nding protein 271 HKRLRQ 276 271 HK 76
Kappa B and V(D)J reconbination signal sequ@"rﬁ@%?%m7

Vitamirtd redepig-igterattiag profeih derRisIek ddtapoBdnt DRBP2BKRRKEKS57B2(KKBBSRL 680
PKKKRLRL 910 180 HKKERK 185 629 TKKTKK 634 12\ REERIS

717903 PKKKRL 908 1447 (KRVKE 1452
954 QKRVKE 959

978 GKRSRT 983
995 PKRKKA 1000
1338 GKREKS 1343
1482 HKKHKK 1487
1489 KKKVKD 1494
672 TKKKKS 677
954 QKRVKE 959
978 GKRSRT 983
995 PKRKKA 1000
1338 GKREKS 1343
1482 HKKHKK 1487
1489 KKKVKD 1494
Secretory carrier-associated membrane protein 2 100 ERKERE 105
100 ERKERE 105
Nogo receptor 420 SRKNRT 425
420 SRKNRT 425
FLAMINGO 1 169 GRRKRN 174
2231 ARRQRR 2236
169 GRRKRN 174
2231 ARRQRR 2236
CC-chemokine receptor 58 CKRLKS 63
58 CKRLKS 63
Prolactin regulatory element-binding protein 271 HKRLRQ 276
271 HKRLRQ 276
Kappa B and V(D)J recombination signal sequences binding protein 17 PRKRLTKG 24
713 RKRRKEKS 720
903 PKKKRLRL 910
180 HKKERK 185
629 TKKTKK 634
712 LRKRRK 717



1680 SRKPRM 1685 180 HKKERK 185 629 TKKTKK 634 712
LRKRRK 717 903 PKKKRL 908 1447 QKRVKE 1452 1680 SRKPRM
wAas@s/oBrenst cancer netastasi s-suppressor 1 20BCBERMBH013670

205 229 | KKARA 234 200 SKRKK# 205 229 | KKARA 234

For khead box protein P3 414 RKKRSQRP 421 413 FRKKRS

418 413 FRKKRS 418 FAS BI NDI NG PROTEI N 228 444 L 90

235 391 RKKRRARL 398 358 ARRLRE 363 390 ERKKRR 395 629
CKKSRK 634 358 ARRLRE 363 390 ERKKRR 395 625*CRERKE 14
634 Ubi quitin carboxyl-term nal hydrol ase 1%8238KPRM 1685
HKRWVKV 233 244 LKRFKY 249 228 HKRMWKV 233 24 %&185
249 Kl AA0472 protein 110 HRKPKL 115 110 HRK

PNAS-101 68 LKRSRP 73 106 PRKSRR 111 68 LKRESRAKKIKK G
PRKSRR 111 PNAS-26 118 DRRTRL 123 118 DRRTRE23RRRRK 717
Myel in transcription factor 2 176 GRRKSERQ

Sodi uni pot assi umtransporti ng ATPase gamra %OI?ADIP?I(KEI;;QOB
SRRFRC 52 55 NKKRRQ 60 1447 QKRVKE 1452

1680 SRKPRM 1685
Breast cancer metastasis-suppressor 1 200 SKRKKA 205
229 IKKARA 234
200 SKRKKA 205
229 IKKARA 234
Forkhead box protein P3 414 RKKRSQRP 421
413 FRKKRS 418
413 FRKKRS 418
FAS BINDING PROTEIN 228 LKRKLIRL 235
391 RKKRRARL 398
358 ARRLRE 363
390 ERKKRR 385
629 CKKSRK 634
358 ARRLRE 363
390 ERKKRR 395
629 CKKSRK 634
Ubiquitin carboxyl-terminal hydrolase 12 228 HKRMKYV 233
244 LKRFKY 249
228 HKRMKYV 233
244 LKRFKY 249
KIAAQ0472 protein 110 HRKPKL 115
110 HRKPKL 115
PNAS-101 68 LKRSRP 73
106 PRKSRR 111
68 LKRSRP 73
106 PRKSRR 111

PNAS-26 118 DRRTRL 123
118 DRRTRL 123
Myelin transcription factor 2 176 GRRKSERQ 183
Sadium/potassium-transporting ATPase gamma chain 47 SRRFRC 52
55 NKKRRQ 60

47 SRRFRC 52



47 SRRFRC 5255 NKKRRQ 60 Min¥ protein 441 EKRPRD 446
464 ARRLKK 469 441 EKRPRD 446 464 ARRLKK 469 G antigen
WO 20050054285 2 protein 87 QKKIR 92 87 QKKI Rl 92 M PBPEPR013670
protein 153 FRKARS 158 153_FRKARS 158 Stannin 73
ERKAKL 78 73 ERKAKL 78 Sodi um bi car bonat e
cotransporter 973 EKKKKKKK 980 165 LRKHRH 159 g&%& 60
LKKEKT 671 966 DKKKKE 971 973 EKKKKK 978 162 [ RRNRH
Mdm4 PiRiRins 66 | KKFKT 671 966 DKKKKE 971 973 EKKKKRAOFHRPRD 446
Myosi n X 683 YKRYKV 688 828 EKKKRE 833 1653 46KRARKK 469
1658 1676 LKKTKC 1681 683 YKRYKV 688 828 EKK@&E&’ .
1653 LKRI RE 1658 1676 LKKTKC 1681 PNAS-20 2f %\ﬁé’é
28 20 ERKRKS 25 20 ERKRKS 25 Pel |ino 36 RRKSRFARRLKK469

G antigek REPKi DABprainRRKSRF 41 44 FKRPKA 49 Hyal ur oga |
S%:nedi at ed IC;mti ity receptor 66 ARKVKS 71 66 85%?%% zl

NipSnap2 protein 153 FRKARS 158
153 FRKARS 158
Stannin 73 ERKAKL 78
73 ERKAKL 78
Sodium bicarbonate cotransporter 973 EKKKKKKK 980
165 LRKHRH 170
666 LKKFKT 671
966 DKKKKE 971
973 EKKKKK 978
165 LRKHRH 170
666 LKKFKT 671
966 DKKKKE 971
973 EKKKKK 978
Myosin X 683 YKRYKV 688
828 EKKKRE 833
1653 LKRIRE 1658
1676 LKKTKC 1681
683 YKRYKYV 688
828 EKKKRE 833
1653 LKRIRE 1658
1676 LKKTKC 1681
PNAS-20 21 RKRKSVRG 28
20 ERKRKS 25
20 ERKRKS 25
Pellino 36 RRKSRF 41
44 FKRPKA 49
36 RRKSRF 41
44 FKRPKA 49
Hyaluronan mediated motility receptor 66 ARKVKS 71
66 ARKVKS 71
Short transient receptor potential channel 7 753 FKKTRY 758
753 FKKTRY 758
Liprin-alpha2 825 PKKKGIKS 832



Short transient receptor potential channel 7 753
FKKTRY 758 753 FKKTRY 758 Li prin-al pha2 825 PKKKA KS
W@3R5/P5428RRPRR 580 748 LRKHRR 753 839 CKKEKA SHAT/BFH04/013670
DRRLKK 880 575 | RRPRR 580- 748 +RKHRR 753 839 GKKEKA
844 875 DRRLKK 880 Transcription internediary factor
égl pha 904 DKRKCERL 911 1035 PRKKRLKS 104257%1RRRIRREEN
6 1035 PRKKRL 1040 321 NKKCKA 326 1035 PRISKRkHRR4S
CARTI LAGE | NTERMEDI ATE LAYER PROTEIN 719 RNEé 724 )
719 QRRNKR 724 UBX domai n- cont ai ni ng pr ot eP3y GRKRKA 844
YRKI L 199 194 YRKIKL 199 Arachi donate 875 DRRLKK 880

12-1i poxygenase, 12R type 166 VRRHRN 171 2 M\{gg\’k
238 166 VRRHRN 171 233 WKRLKD 238 Henatopo?ésth B0

PBX-interacting protein 159 LRRRRGRE 166 6% URKKIRBGRR
705 159 LRRRRG 164 703 GKKDKH 708 159 LRRR%@@@KAO@A,
GKKDKH 708 NAGL8 28 LKKKKK 33 28 LKKKKK 33 PQU 5

domai n protein 222 ARKRKR 227 222 ARKRKR 287 RigiiAf; 880

TranscripiRR b MNedalP el R-aiph887 SKRNRR 892 1185 | RROMIDKAKIERL 911
1035 PRKKRLKS 1042
321 NKKGKA 326
1035 PRKKRL 1040
321 NKKGKA 326
1035 PRKKRL. 1040
CARTILAGE INTERMEDIATE LAYER PROTEIN 719 QRRNKR 724
719 QRRNKR 724
UBX domain-containing protein 1 194 YRKIKL 199
194 YRKIKL 199
Arachidonate 12-lipoxygenase, 12R type 166 VRRHRN 171
233 WKRLKD 238
166 VRRHRN 171
233 WKRLKD 238
Hematopoietic PBX-interacting protein 159 LRRRRGRE 166
698 LKKRSGKK 705
159 LRRRRG 164
703 GKKDKH 708
159 LRRRRG 164
703 GKKDKH 708
NAG18 28 LKKKKK 33
28 LKKKKK 33
PQOU 5 domain protein 222 ARKRKR 227
222 ARKRKR 227
NRCAM PROTEIN 2 PKKKRL 7
887 SKRNRR 892
1185 IRRNKG 1190
1273 GKKEKE 1278
2 PKKKRL 7
887 SKRNRR 892
1185 IRRNKG 1180
1273 GKKEKE 1278



1273 GKKEKE 1278 2 PKKKRL 7 887 SKRNRR 892 1185 | RRNKG
1190 1273 GKKEKE 1278pr ot ocadheri n gamma cl uster
WA RRSE2286 TRRSRA 6 SKD1 protein 288 | RRRFEKR POBERH14/013670
ARRI KT 256 362 FKKVRG 367 gs& ARRI KT 256 362 FKKVRG
367 ANTI - DEATH PROTEI N 58 HRI I]-?SRRV 65 59 RKRSRR 64 59
protocgaﬂaﬁlf\’%n@ﬁa Gendrrin 3 14 TKRKKRRE 21 14 TKRKKR, 18:440 16
TKRKKR 19 Ect onucl eosi de tri phosphate
di phosphohydrol ase 3 512 TRRKRH 517 512 TRRRRFRB3IRA 16
SKD1 plotaobox protein prophet of PIT-1 12 PKKGRV 23 |RRRFEKR 295
RRRHRT 74 119 NRRAKQ 124 12 PKKGRV 17 69 RRRHRT 74 1169
NRRAKQ 124 PROSTAGLANDI N EP3 RECEPTOR 77 YR EARRKE 45
389 MRKRRLRE 396 82 SKRKKS 87 389 MRKRRL 3946BRKKMIRKI6S

87 389 MRKRRL 394 Pituitary honeobox 3 58 ngK %’t
59 KKKQRR 64 112 NRRAKW 117 118 RKRERS 123
64 112 NRRAKW 117 362 FKKVRG 367
ANTI-DEATH PROTEIN 58 HRKRSRRYV 65
59 RKRSRR 64
59 RKRSRR 64
Centrin 3 14 TKRKKRRE 21
14 TKRKKR 19
14 TKRKKR 19
Ectonucleoside triphosphate diphosphohydrolase 3 512 TRRKRH 517
512 TRRKRH 517
Homeobox protein prophet of PIT-1 12 PKKGRV 17
69 RRRHRT 74

119 NRRAKQ 124
12 PKKGRV 17
69 RRRHRT 74
119 NRRAKQ 124
PROSTAGLANDIN EP3 RECEPTOR 77 YRRRESKR 84
389 MRKRRLRE 396
82 SKRKKS 87
389 MRKRRL 394
82 SKRKKS 87
389 MRKRRL 394
Pituitary homeobox 3 58 LKKKQRRQ 65
‘ 59 KKKQRR 64
112 NRRAKW 117
118 RKRERS 123
59 KKKQRR 64
112 NRRAKW 117
118 RKRERS 123
HPRL-3 136 KRRGRI 141
136 KRRGRI 141
Advillin 812 MKKEKG 817
812 MKKEKG 817
Nuclear LIM interactor-interacting factor 1 32 GRRARP 37

109 LKKQRS 114



118 RKRERS 123 HPRL-3 136 KRRGRI 141 136 KRRGRI 141
Advillin 812 MKKEKG 817 812 MKKEKG 817 Nucl ear LI M
WO niosnae8dr -i nteracting factor 1 32 GRRARP 37 ROPEP2004/013670

LKKQRS 11432 GRRARP 37 109 I4/KKQRS 114 Core histone

macr o- H2A. 1 5 GKKKSTKT 12 114 AKKRGSKG 121 70 NKKGRV

75 132 AKKAKS 137 154 ARKSKK 159 302 DKKLKS23HRRARP 37

NKKGRV 75 132 AKKAKS 137 154 ARKSKK 159 30 ~ %?&7

Villin-like protein 180 KRRRNQKL 187 179 EKRRRI
Core higigre RCRRAAA.184 BETA- FI LAM N 254 PKKARA 259 SXBKKKSARRAKV

2007 254 PKKARA 259 2002 ARRAKV 2007 Tri pars) '

protein TRIM31 al pha 290 LKKFKD 295 290 LK}QE%(%REgEéké 121

Nucl ear receptor co-repressor 1 106 SKRPRL 7PNKKERY 75

ARKQRE 304 330 RRKAKE 335 349 | RKQRE 354 4%3r RRIMEE137

417 497 KRRGRN 502 580 RRKGRI 585 687 SRKP

SRKSKS 2337 106 SKRPRL 111 F%';4 gﬁﬁs;gﬁ%?g

302 DKKLKS 307
70 NKKGRV 75
132 AKKAKS 137
154 ARKSKK 159
302 DKKLKS 307
Villin-like protein 180 KRRRNQKL 187
179 EKRRRN 184
179 EKRRRN 184
BETA-FILAMIN 254 PKKARA 259
2002 ARRAKYV 2007
254 PKKARA 259
. 2002 ARRAKYV 2007
Tripartite motif protein TRIM31 alpha 290 LKKFKD 295
290 LKKFKD 295
Nuclear receptor co-repressor 1 106 SKRPRL 111
299 ARKQRE 304
330 RRKAKE 335
349 IRKQRE 354
412 QRRVKF 417
497 KRRGRN 502
580 RRKGRI 585
687 SRKPRE 692
2332 SRKSKS 2337
106 SKRPRL 111
299 ARKQRE 304
330 RRKAKE 335
349 IRKQRE 354
412 QRRVKF 417
497 KRRGRN 502
580 RRKGRI 585
687 SRKPRE 692
2332 SRKSKS 2337
BRAIN EXPRESSED RING FINGER PROTEIN 432 KRRVKS 437



299 ARKQRE 304 330 RRKAKE 335 349 | RKQRE 354 412

QRRVKF 417 497 KRRGRN 502 580 RRKCRI 585 687 SRKPRE
W@ 583285 SRKSKS 2337 BRAI N EXPRESSED RI NG FI NEEREP2004/013670
PROTEI N 432 KRRVKS 437432 KRRVKS 437 PB39 231 TKKI KL
236 231 TKKI KL 236 Sperm acrosomal protein 48 FRKRVEKE
55 24 RRKARE 29 135 KRKLKE 140 213 KKRLRQ 218 iRVKS 437
RRKARE 29 135 KRKLKE 140 213 KKRLRQ 218 VES]
TRAFFI CKI NG PROTEI N SEC22B 177 SKKYRQ 182 1 X
182 Nucl eol ar transcription factor 1 79 VRKERITKEKLIGE

SpermGELINS 4072125 EKRAKY 130 147 SKKYKE 152 15
perm 2 24031?2K'F'3LKW 245 451 KKKAKY 456 523 EKKEK%%%

SKKMKF 563 79 VRKFRT 84 102 GKKLKK 107 125 BEKRRKAREZD
147 SKKYKE 152 156 KKKMKY 161 240 KKRLKW 2453545RKLKE 140
KKKAKY 456 523 EKKEKL 528 213 KKRLRQ 218

24 RRKARE 29
135 KRKLKE 140
213 KKRLRQ 218
VESICLE TRAFFICKING PROTEIN SEC22B 177 SKKYRQ 182
177 SKKYRQ 182
Nucleolar transcription factor 1 79 VRKFRT 84
102 GKKLKK 107
125 EKRAKY 130
147 SKKYKE 152
156 KKKMKY 161
240 KKRLKW 245
451 KKKAKY 456
523 EKKEKL 528
558 SKKMKF 563
79 VRKFRT 84
102 GKKLKK 107
125 EKRAKY 130
147 SKKYKE 152
156 KKKMKY 161
240 KKRLKW 245
451 KKKAKY 456
523 EKKEKL 528
558 SKKMKF 563
Plexin-B3 248 FRRRGARA 255
Junctophilin type3 626 QKRRYSKG 633
Plaucible mixed-lineage kinase protein 773 YRKKPHRP 780
312 ERRLKM 317
312 ERRLKM 317
fatty acid binding protein 4, adipocyte 78 DRKVKS 83
105 IKRKRE 110
78 DRKVKS 83
105 IKRKRE 110
exostoses (multiple) 1 78 SKKGRK 83

PB39



558 SKKMKF 563 Pl exi n-B3 248 FRRRGARA 255 Junctophilin

type3 626 (KRRYSKG 633 Pl auci bl e m xed-1i neage ki nase
WEe@tes8yY 73 YRKKPHRP 780 312 ERRLKM 317 312 BRRI/KR2084T13670

fatty acid binding protein 44 adi pocyte 78 DRKVKS 83

105 I KRKRE 110 78 DRKVKS 83 105 | KRKRE 110 exost oses

(multiple) 1 78 SKKGRK 8378 SKKGRK 83 78 SKKGRK 83

- dopmi.n- cont aj:ni cysteine-rich protei )
DHHC%%ﬁg RP ?'l%gﬁ]%b{)” %&8'?0- oncogene protein % RRP }J&
292 EKRI KE 297 523 LKKIKQ 528 2 ARRPRH 7 29 HRGRRGH9

Myb pré8-bn&géh iKQ 528 Long-chain-fatty-acid - Cogrhplpse 2
259 RRKPKP 264 259 RRKPKP 264 syntaxini B2 260 ARRKKI

265 260 ARRKKI 265 Dachshund 2 162 ARRKRQ 147 EKRIKE 297
KRLKK 521 522 EKKTKR 527 162 ARRKRQ 167 5183QKRIki&E28
521 522 EKKTKR 527 DEAD/ DEXH hel i case DDXS]%%%I%P
EKRKSEKA 351 760 TRKKRK 765 760 TRKKRK 765 ro%_é?]
receptor 628 ARKLKK 633 628 ARKLKK 633 Ret i 2%3iEKRHd 287
receptor al pha 364 RKRRPSRP 371 163 NKKKKE g8 kRfkd) 508

Long-cygrﬁéﬁyeagg-%oA ligase 2 259 RRKPKP 264
259 RRKPKP 264
syntaxin1B2 ' 260 ARRKKI 265
o 260 ARRKKI 265
Dachshund 2 162 ARRKRQ 167
516 QKRLKK 521
522 EKKTKR 527
162 ARRKRQ 167
516 QKRLKK 521
522 EKKTKR 527
DEAD/DEXH helicase DDX31 344 EKRKSEKA 351
760 TRKKRK 765
760 TRKKRK 765
Androgen receptor 628 ARKLKK 633
628 ARKLKK 633
Retinoic acid receptor alpha , 364 RKRRPSRP 371
163 NKKKKE 168
363 VRKRRP 368
163 NKKKKE 168
363 VRKRRP 368
Kinesin heavy chain 340 WKKKYEKE 347
605 VKRCKQ 610
864 EKRLRA 869
605 VKRCKQ 610
864 EKRLRA 869
DIUBIQUITIN 30 VKKIKE 35
30 VKKIKE 35
BING1 PROTEIN 519 NKKFKM 524
564 ERRHRL 569
519 NKKFKM 524
564 ERRHRL 569




163 NKKKKE 168 363 VRKRRP 368 Ki nesin heavy chain 340
WKKKYEKE 347 605 VKRCKQ 610 864 EKRLRA 869 605 VKRCKQ
W®1058628EKRLRA 869 DI UBI QUI TI N 30 VKKI KE 35 3BCVEKI0BEN13670
35 B PROTEIN 519 NKKFKM 524 264_ERRHRL 569 519 NKKFKM
524 564 ERRHRL 569Focal adhesion ki nase 1 664 SRRPRF
Focal 6@@si66KnSBRPRF 669 EBN2 PROTEI N 20 TKRKKPRRg27SARPRE 669
PKKDKL 8 20 TKRKKP 25 47 NKKNRE 52 64 LKKSRI. 69 76
PKKPRE 81 493 SRKQRQ 498 566 VKRKRK 571 13 BRKERRPRRRE69
EBN2 PROTRINKKP 25 47 NKKNRE 52 64 LKKSRI 69 76 PEEPREKIEFRR 27
493 SRKQRQ 498 566 VKRKRK 571 PROTEIN 33 AREEEW iléI.S
PRRCKW 120 33 ARRLRR 38 115 PRRCKW 120 KYNU
3- MONOOXYGENASE 178 MKKPRF 183 178 MKKPRF 188 TKRIKKR35
protein 4 RRRQRA 9 255 PRRI RK 260 47 NKKNRE 52

64 LKKSRI 69
76 PKKPRE 81
493 SRKQRQ 498
566 VKRKRK 571
13 PKKDKL 18
20 TKRKKP 25
47 NKKNRE 52
64 LKKSRI 69
76 PKKPRE 81
493 SRKQRQ 498
. 566 VKRKRK 571
CO16 PROTEIN 33 ARRLRR 38
115 PRRCKW 120
33 ARRLRR 38
115 PRRCKW 120
KYNURENINE 3-MONOOXYGENASE 178 MKKPRF 183
178 MKKPRF 183
MLN 51 protein 4 RRRQRA 9
255 PRRIRK 260
407 ARRTRT 412
4 RRRQRA 9
255 PRRIRK 260
407 ARRTRT 412
MHC class Hl antigen 99 QKRGRYV 104
MHC class Il antigen 99 QKRGRV 104
Transforming acidic coiled-coil-containing protein 1 225 SRRSKL 230
455 PKKAKS 460
225 SRRSKL 230
455 PKKAKS 460
Neuro-endocrine specific protein VGF 479 EKRNRK 484
479 EKRNRK 484
Organic cation transporter 230 GRRYRR 235
' 535 PRKNKE 540
230 GRRYRR 235



407 ARRTRT 412 4 RRRQRA 9 255 PRRIRK 260 407 ARRTRT

412 MHC class Il antigen 99 (KRGRV 104 MHC cl ass ||
W@niosnensd9 KRCRV 104 Transform ng acidic PCT/EP2004/013670

coi l ed-coil -containing protegyg 1 225 SRRSKL 230 455

PKKAKS 460 225 SRRSKL 230 455 PKKAKS 460

Neur o- endocrine specific protein VG 479 EKBBRERIARE 540

onA e \KE 540 230 GRRYRR 235535 PRKNKEZEHIRRIGRR 222
pol ymerase theta 215 KRRKHLKR 222 214 WKRRKR{ILWBRRRHA 219
LKRSRD 225 1340 GRKLRL 1345 1689 SRKRKL 169%%@3%?&%?
WKRRKH 219 220 LKRSRD 225 1340 GRKLRL 1345
1694 CDCA5-rel ated protein 169 MRRRQRRE 176 1349CRHRIERB45
160 170 RRRQRR 175 483 NRRCKL 488 155 EKRTRu4ssbERKRKD 1694
RRRORR 175 483 NRRCKL 488 Chloride intracel lzg%\g/{(RRKH 210
channel protein 2 197 AKKYRD 202 197 AKKYRD
Met hyl - CpG bi ndi ng protein 85 KRKKPSRP 92 832EKIRIRK 228
318 KRQKC 323 354 YRRRKR 359 1340 GRKLRL 1345

1689 SRKRKL 1694

CDC45-related protein 169 MRRRQRRE 176

155 EKRTRL 160
170 RRRQRR 175
483 NRRCKL 488
155 EKRTRL 160
170 RRRQRR 175
483 NRRCKL 488
Chloride intracellular channel protein 2 197 AKKYRD 202
197 AKKYRD 202
Methyl-CpG binding protein 85 KRKKPSRP 92
83 SKKRKK 88
318 QKRQKC 323
354 YRRRKR 359
83 SKKRKK 88
318 QKRQKC 323
354 YRRRKR 359
Protein kinase C, eta type 155 RKRQRA 160
165 RKRQRA 160
Heterogeneous nuclear ribonucleoprotein H 71 LKKDRE 76
169 LKKHKE 174
71 LKKDRE 76
169 LKKHKE 174
ORF2 11 SRRTRW 16
155 ERRRKF 160
185 LRRCRA 190
530 SRRSRS 535
537 GRRRKS 542
742 ERRAKQ 747
11 SRRTRW 16
155 ERRRKF 160



83 SKKRKK 88 318 (KRXKC 323 354 YRRRKR 359 Protein

ki nase C, eta type 155 RKRQRA 160 155 RKRQRA 160
woledosndgeneous nucl ear ribonucl eoprotein H 71 RKKERBOYGL3670

169 LKKHKE 174 71 LKKDRE 76 469 LKKHKE 174 ORF2 SRRTRW

6 155 ERRRKF 160 185 LRRCRA 190 530 SRRSRS 535 537

GRRRKS 542 742 ERRAKQ 747 SRRTRW 6 155 ERRRYI5 LRRCE3S90

LRRCRA 190 530 SRRSRS 535 537 CGRRRKS 542 74 Iﬂ%ﬁ

747 F-box only protein 24 9 LRRRRVKR 16 9 LRRRI 535

EKRGKG 34 9 LRRRRV 14 29 EKRGKG 34 Leucin r$HHERRRKS 542

neuronal protein 51 NRRLKH 56 51 NRRLKH 56 RBERRRAKQ 747

: rotein 3.81 KRRYRG 186 181 KRRYRG 186 Nephrvoc stin 3
Foox SUERPEN 1430 PKKPKT 435 557 NRRSRN 562 641 EKSRR/GHE
3 ARRQRD 8 430 PKKPKT 435 557 NRRSRN 562 6441 RkRIDKIE
646 29 EKRGKG 34
9 LRRRRYV 14
29 EKRGKG 34
Leucin rich neuronal protein 51 NRRLKH 56
51 NRRLKH 56
RER1 protein 181 KRRYRG 186
181 KRRYRG 186
Nephrocystin 3 ARRQRD 8
430 PKKPKT 435
557 NRRSRN 562
641 EKRDKE 646
3 ARRQRD 8
430 PKKPKT 435
557 NRRSRN 562
641 EKRDKE 646
Adenylate kinase isoenzyme 2, mitochondrial 60 GKKLKA 65
116 KRKEKL 121
60 GKKLKA 65
116 KRKEKL 121
Chlordecone reductase 245 AKKHKR 250
245 AKKHKR 250
Metaxin 2 166 KRKMKA 171
166 KRKMKA 171
Paired mesoderm homeobox protein 1 89 KKKRKQRR 96
88 EKKKRK 93
94 QRRNRT 99
144 NRRAKF 149
88 EKKKRK 93
94 QRRNRT 99
144 NRRAKF 149
Ring finger protein 174 LKRKWIRC 181
8 TRKIKL 13
95 MRKQRE 100
8 TRKIKL 13




Adenyl ate ki nase isoenzyne 2 mtochondrial 60 GKKLKA
65 116 KRKEKL 121 60 GKKLKA 65 116 KRKEKL 121
w@hiososiesdne reduct ase 245 AKKHKR 250 245 AKKHXEI/RBI04/013670
Metaxin 2 166 KRKMKA 171 166 KRKMKA 171 Paired
mesoder m honeobox protein 1 89 KKKRKQRR 96 88 EKKKRK
93 94 QRRNRT 99 144 NRRAKF 149 88 EKKKRK 93059MRKERRINRD
9 144 NRRAKF 149 Ring finger protein 174 .Iggsg@l
TRKIKL 13 95 MRKQRE 100 8 TRKI KL 1395 MR
Ataxin 7 55 PRRTRP 60 377 GRRKRF 382 704 GKKRIQRRRE® 382
834 GKKRKC 839 55 PRRTRP 60 377 GRRKRF 382 7&%}@&%@%‘9
709 834 KKRKC 839 G-owt h-arrest-specific protein
169 ARRRCDRD 176 SKAP55 protein 115 EKKSKD %@%550839
EKKSKD 120 Serine pal mtoyltransferase 1 2355 HRRERRG0

237 232 PRKARV 237 Serine pal mtoyltransfer
KKKYKA 339 450 RRRLKE 455 334 KKKYKA 339 45@%@&% 82

Ataxin

455 Synapt opodi n 405 KRRQRD 410 704 GKKRKN 709
834 GKKRKC 839

Growth-arrest-specific protein 1 169 ARRRCDRD 176
SKAPS55 protein 115 EKKSKD 120
‘ 115 EKKSKD 120
Serine palmitoyltransferase 1 232 PRKARV 237
' 232 PRKARYV 237
Serine palmitoyltransferase 2 334 KKKYKA 339
450 RRRLKE 455
334 KKKYKA 339
450 RRRLKE 455
Synaptopodin 405 KRRQRD 410
405 KRRQRD 410

Alpha-tectorin 1446 TRRCRC 1451

2080 IRRKRL 2085
1446 TRRCRC 1451
2080 IRRKRL 2085
LONG FORM TRANSCRIPTION FACTOR C-MAF 291 QKRRTLKN 298
Usher syndrome type lia protein 1285 MRRLRS 1290
1285 MRRLRS 1290
MSin3A associated polypeptide p30 95 QKKVKI 100
124 NRRKRK 129
158 LRRYKR 163
95 QKKVKI 100
124 NRRKRK 129
158 LRRYKR 163
Ig delta chain C region 142 KKKEKE 147
142 KKKEKE 147
THYROID HORMONE RECEPTOR-ASSOCIATED PROTEIN COMPLEX
COMPONENT TRAP100 , 383 AKRKADRE 390
833 KKRHRE 838
833 KKRHRE 838
P60 katanin 369 LRRRLEKR 376



405 KRRQRD 410 Al pha-tectorin 1446 TRRCRC 1451 2080

| RRKRL 2085 1446 TRRCRC 1451 2080 | RRKRL 2085 LONG
WO-SRMOFRSNSCRI PTI ON FACTOR C MAF 291 (KRRTLKN POBERMh&013670

syndrone type Ha protein 128» MRRLRS 1290 1285 MRRLRS

1290 MBI n3A associ ated pol ypeptide p30 95 QKKVKI 100

124 NRRKRK 129 158 LRRYKR 163 95 QKKVKI 100326BRRVRRKBIK

129 158 LRRYKR 163 I g delta chain C region g%é@}é%g
147 142 KKKEKE 147 THYRO D HORMONE RECEPTOR: ATED
Transchglior faciyr IlRNPLEX COMPONENT TRAP1L 0 383 AKRKAIRIRKRYOERIZ®3
KKRHRE 838 833 KKRHRE 838 P60 katanin 369 LRBRKRRN 278
376326 SRRVKA 331 326 SRRVKA 331 Transcri pt} factor
jun-D 286 RKRKLERI 293 273 RKRLRN 278 285 éﬁ%&&f%@go
273 RKRLRN 278 285 CRKRKL 290 Sterol /retino273 RKRLRN 278
dehydrogenase 152 VRKARG 157 152 VRKARG 157,
starch] synthase, iiver 554 DRRFRS 559 578 %W%@%

[ S
Sterol/istin! ¢ghpdregsnassy 578 SRRORI 583 Estrogen-r el at8/RKARG 157
receptor gamma 173 TKRRRK 178 353 VKKYKS 35f2VRKARG 157

GlycogenSarah] ayhfastomer KKYKS 358 554 DRRFRS 559

578 SRRQRI 583
554 DRRFRS 559
578 SRRQRI 583
Estrogen-related receptor gamma 173 TKRRRK 178
353 VKKYKS 358
173 TKRRRK 178
353 VKKYKS 358
Neural retina-specific leucine zipper protein 162 QRRRTLKN 169
Cytosolic phospholipase A2-gamma 514 NKKKILRE 521
31 LKKLRI 36
218 FKKGRL 223
428 CRRHKI 433
31 LKKLRI 36
Cytosolic phospholipase A2-gamma 218 FKKGRL 223
428 CRRHKI 433
GLE1 415 AKKIKM 420
415 AKKIKM 420
Multiple exostoses type Il protein EXT2.1 296 VRKRCHKH 303
659 RKKFKC 664
659 RKKFKC 664
Cyclic-AMP-dependent transcription factor ATF-7 86 EKKARS 91
332 GRRRRT 337
344 ERRQRF 349
86 EKKARS 91
332 GRRRRT 337
344 ERRQRF 349
Protein kinase/endoribonulcease 886 LRKFRT 891
886 LRKFRT 891
Transcription factor E2F6 23 RRRCRD 28
59 VKRPRF 64



Neural retina-specific |eucine zipper protein 162
QRRRTLKN 169 Cytosolic phospholi pase A2-gama 514
WORGELERES 521 31 LKKLRI 36 218 FKKGRL 223 428 ERREKI004/013670
433 31 LKKLRI 36 Cytosolic_phgspholipase A2-gamua 218
FKKGRL 223 428 CRRHKI 433 GLE1l 415 AKKI KM 420 415
AKKI KM 420 Mul ti pl e exostoses type Il proteiggvEXRRY ho3
296 VRKRCHKH 303 659 RKKFKC 664 659 RKKFKC %%74 N 122
Cycli c- AMP- dependent transcription factor KR
EKKARS 91 332 GRRRRT 337 344 ERRQRF 349 86 E&KRRRSRD28
332 GRRRRT 337 344 ERRQRF 349 Protein 4
ki nase/ endori bonul cease 886 LRKFRT 891 886 L]%EKEII%{%R %
Transcription factor E2F6 23 RRRCRD 28 59 VRRERKRRM 4¢3
VRKRRV 103 117 EKKSKN 122 23 RRRCRD 28 59 VKHRPBdd 28

MAP K RMV&&%P&&\%GO%%%K&I 122 MAP ki nase-acti vat %ggwmm

BRKVRRL 1340 160 KRRAKA
VKKVRR 048 1034  DKRKRS 1039 1334 RKKVRR 133960KERAKA 165
TKKCRE 1458 160 KRRAKA 165 943 MKKVRR 948 1Q@3kieSs

1039
1034 DKRKRS 1039

1334 RKKVRR 1339
1453 TKKCRE 1458
160 KRRAKA 165
943 MKKVRR 948
1034 DKRKRS 1039
1334 RKKVRR 1339
1453 TKKCRE 1458
Orphan nuclear receptor PXR 126 KRKKSERT 133
87 TRKTRR 92
125 IKRKKS 130
87 TRKTRR 92
125 IKRKKS 130
LENS EPITHELIUM-DERIVED GROWTH FACTOR 149 RKRKAEKQ 156
286 KKRKGGRN 293
145 ARRGRK 150
178 PKRGRP 183
285 EKKRKG 290
313 DRKRKQ 318
400 LKKIRR 405
337 VKKVEKKRE 345
145 ARRGRK 150
178 PKRGRP 183
285 EKKRKG 290
313 DRKRKQ 318
400 LKKIRR 405
LIM homeobox protein cofactor 255 TKRRKRKN 262
255 TKRRKR 260
255 TKRRKR 260
MULTIPLE MEMBRANE SPANNING RECEPTOR TRC8 229 WKRIRF 234
229 WKRIRF 234



1334 RKKVRR 1339 1453 TKKCRE 1458 O phan nucl ear
receptor PXR 126 KRKKSERT 133 87 TRKTRR 92 125 | KRKKS
WA 3387128 RKTRR 92 125 | KRKKS 130 LENS PCT/EP2004/013670

EPI THELI UM DERI VED GRQNI'H_F%%;FQ? 149 RKRKAEKQ 156 286

KKRKGGRN 293 145 ARRGRK 150 8 PKRGRP 183 285 EKKRKG -
TranscSith Bdd GKRKQ 318 400 LKKI PR 405 337 VKKVEKIRRRiRRL 179

145 ARRGRK 150 178 PKRGRP 183 285 EKKRKG 290

DRKRKQ 318 400 LKKI RR 405 LI M honeobox pr ot*tS"igr'i"RKDKK174

cofactor 255 TKRRKRKN 262 255 TKRRKR 260 2583 NKRRKR218

260 MULTI PLE MEMBRANE SPANNI NG RECEPTOR T g%é%&l%ﬁ 4

VWKRI RF 234 229 WKRI RF 234Transcri ption factor

172 DKKKLRRL 179 169 MRKDKK 174 213 NKRQKI ZI8NKRe¥KI 218
GEMINKRKDKK 174 213 NKRQKI 218 GEM NI N 50 KRKHRNsS&Rid 4k 55

EKRRKA 109 50 KRKHRN 55 104 EKRRKA 109 Cel |

cycl e-regul ated factor p78 165 EKKKVSKA 17 2104 ARRKARRE:

129 188 TKRVKK 193 381 DRRQKR 386 50 KRKHRN 55
104 EKRRKA 109
Cell cycle-regulated factor p78 165 EKKKVSKA 172
124 IKRKKF 129
188 TKRVKK 193

381 DRRQKR 386
124 IKRKKF 129
188 TKRVKK 193
381 DRRQKR 386
lymphocyte antigen 6 complex, locus D 61 QRKGRK 66
85 ARRLRA 90
61 QRKGRK 66
85 ARRLRA 90
Delta 1-pyrroline-5-carboxylate synthetase 455 LRRTRI 460
455 LRRTRI 460
B CELL LINKER PROTEIN BLNK 36 IKKLKV 41
36 IKKLKV 41
B CELL LINKER PROTEIN BLNK-S 36 IKKLKYV 41
36 IKKLKV 41
fetal Alzheimer antigen 5 ARRRRKRR 12
16 PRRRRRRT 23
93 WKKKTSRP 100
5 ARRRRK 10
16 PRRRRR 21
26 PRRPRI 31
35 TRRMRW 40
5 ARRRRK 10
16 PRRRRR 21
26 PRRPRI 31
35 TRRMRW 40
Transient receptor potential channel 4 zeta splice variant 505 CKKKMRRK 512
506 KKKMRR 511
676 HRRSKQ 681



124 |1 KRKKF 129 188 TKRVKK 193 381 DRRQKR 386
| ynphocyte antigen 6 conplex, |ocus D 61 QRKGRK 66 85
WORREM24280 61 QRKGRK 66 85 ARRLRA 90 Delta PCT/EP2004/013670
1- pyrroline-5-carboxyl ate syn het ase 455 LRRTRI 460
455 LRRTRI 460 B CELL LI NKER"PROTEI N BLNK 36 | KKLKV 41
36 KKLKV41l B CELL LI NKER PROTEI N BLNK-S 36 %&§§¥4ﬁm§5ﬂ
| KKLKV 41 fetal Al zheiner antigen ARRRRKRR 12
PRRRRRRT 3 93 WKKKTSRP 100 ARRRRK 0 16 PRRRRFE HRRSH( 681
MyofibFiRRBRMekis 3dguBfor IRRVRW 40 ARRRRK 0 16 PRRRRR 268 RRRGKN 70
PRRPRI 31 35 TRRVRW 40 Transi ent receptor pg&gﬂé@@h 20
channel 4 zeta splice variant 505 CKKKVMRRK
SH2 deqrainFaRtaNing @PerhBRIESKChG PIBEIG2KKKVRR 511 676 26IRBRELREBI76

immun%%dli@étiﬂehﬁﬂkgﬂﬁéﬁb%réegm ator M2 65 RKRGKN3dPspiN 399
RKRGKN 70 SH2 domai n- cont ai ni ng phosphat ase anchor

protein 2c 269 | KKRSLRS 276 i nmunogl obul i n 394 SKRPKN 399
Meis (Soyse) icamlogys, menber 3 394 SKRPKN 399 394 SKRPKPRIAEHR 117
Meis (nouse) honolog 3 112 PRRSRR 117 120 Wm}géus

112 PRRSRR 117 120 WRRTRG 125
112 PRRSRR 117

120 WRRTRG 125
Deleted in azoospermia 2 105 GKKLKL 110

114 IRKQKL 119

105 GKKLKL 110

114 IRKQKL 119
Centaurin gamma3 543 NRKKHRRK 550

544 RKKHRR 549

544 RKKHRR 549
Pre-B-cell leukemia transcription factor-1 233 ARRKRR 238

286 NKRIRY 291

233 ARRKRR 238

286 NKRIRY 291
60S ribosomal protein L13a 112 DKKKRM 117

158 KRKEKA 163

167 YRKKKQ 172

112 DKKKRM 117

158 KRKEKA 163

167 YRKKKQ 172
WD40-and FYVE-domain containing protein 3 388 IKRLKI 393

388 IKRLKI 393
LENG1 protein 34 RKRRGLRS 41

84 SRKKTRRM 91

1 MRRSRA 6

33 ERKRRG 38

85 RKKTRR 90

1 MRRSRA 6

33 ERKRRG 38

85 RKKTRR 90
MRIP2 375 NKKKHLKK 382
G protein-coupled receptor 430 EKKKILKRH 437



Del eted in azoosperm a 2 105 GKKLKL 110 114 | RKCQKL 119
105 GKKLKL 110 114 | RKQKL 119 Centaurin ganma3 543

WORKEBRRES 550 544 RKKHRR 549 544 RKKHRR 549 PrRCBER®MD4/013670

| eukem a transcription fact gr-l_ 233 ARRKRR 238 286
NKRI RY 291 233 ARRKRR 238 286 NKRIRY 291 60S ri bosonal
protein L13a 112 DKKKRM 117 158 KRKEKA 163 236RxX¢RKKKS
172 112 DKKKRM 117 158 KRKEKA 163 167 YRKKKO 172
WD40- and FYVE- domai n contai ni ng protei n 3 388RKig{R¢00
393 388 | KRLKI 393 LENGL protein 34 RKRRGLRS1 KAKISR 436
SRKKTRRM 91 1 MRRSRA 6 33 ERKRRG 38 85 RKKW é.ﬁ
MRRSRA 6 33 ERKRRG 38 85 RKKTRR 90 MRI P2 3 KRR R
382 G protein-coupled receptor 430 EKKKLKRR94BRESJ 400
WKKKRA 295 395 RKKAKF 400 431 KKKLKR 436 29@1 MKKHRM3s
295 395 RKKAKF 400 431 KKKLKR 436 143 LKKFRQO 148 228
LRKI T 233 143 LKKFRQ 148 143 LKKFRQ 148

228 LRKIRT 233

143 LKKFRQ 148
228 LRKIRT 233

232 QKRRRHRA 239
232 QKRRRH 237
232 QKRRRH 237

Sperm ion channel 402 QKRKTGRL 409
A-kinase anchoring protein 2232 KRKKLVRD 2239

2601 EKRRRERE 2608
2788 EKKKKNKT 2795
~ 370 RKKNKG 375
1763 SKKSKE 1768
2200 EKKVRL 2205
2231 LKRKKL 2236
2601 EKRRRE 2606
2785 EKKEKK 2790
1992 QKKDVVKRQ 2000
370 RKKNKG 375
1763 SKKSKE 1768
2200 EKKVRL 2205
2231 LKRKKL 2236
2601 EKRRRE 2606
2785 EKKEKK 2790

Lymphocyte-specific protein LSP1 315 GKRYKF 320

315 GKRYKF 320

similar to signaling lymphocytic activation molecule (H. sapiens) 261 RRRGKT 266

261 RRRGKT 266

Dermatan-4-sulfotransferase-1 242 VRRYRA 247

Moesin

242 VRRYRA 247
291 MRRRKP 296
325 EKKKRE 330
291 MRRRKP 296
325 EKKKRE 330



228 LRKIRT 233 232 QKRRRHRA 239 232 (KRRRH 237 232
KRRRH 237 Spermion channel 402 KRKTGRL 409 A- ki nase
W@ewhos428%F protein 2232 KRKKLVRD 2239 2601 EKRRRERE2004/013670
2608 2788 EKKKKNKT 2795 370 RKKNKG 375 1763 SKKSKE
1768 2200 EKKVRL 2205 2231 LKRKKL 2236 2601 EKRRRE

6 790 1992 KDWKRQ 2000 37 K

Rt G e doRe L e bros eV 5005 2231 CHRIAVADL23
2601 EKRRRE 2606 2785 EKKEKK 2790 Lynphocyt @5&IRIRHI363
protein LSP1 315 GKRYKF 320 315 GKRYKF 320 sadhid)iuni£ds
signaling |ynphocytic activation nolecule (H. sapiens
261 RRRGKT 266 261 RRRGKT 266 358 LRKTRH 36

Cytochianerb4aarec4s sul f ot ransferase-1 242 VRRYRA 24711728€RWKE 122
VRRYRA 247 Moesin 291 MRRRKP 296 325 EKKKRE gﬁgmg\%mzz
MRRRKP 296 325 EKKKRE 330A- Raf pr ot o-oncogeﬁ
serine/threonine-protein kinase 288 KKKVKN 283GISRBKE 122
LRKTRH 363 288 KKKVKN 293 358 LRKTRH 363 CyygfiiHiaR 161

P450 2C18 117 CKRWKE 122 117 GKRWKE 122 117 GKRVKE 122
117 GKRWKE 122

156 LRKTKA 161
Protein tyrosine phosphatase, non-receptor type 3 594 IRRRAVRS 601
263 FKRKKF 268
388 IRKPRH 393
874 VRKMRD 879
263 FKRKKF 268
388 IRKPRH 393
874 VRKMRD 879
similar to kallikrein 7 (chymotryptic, stratum corneum) 15 VKKVRL 20
15 VKKVRL 20
Hormone sensitive lipase 703 ARRLRN 708
' 703 ARRLRN 708
408 ribosomal protein $S30 25 KKKKTGRA 32
23 EKKKKK 28
23 EKKKKK 28
Zinc finger protein 91 617 LRRHKR 622
617 LRRHKR 622
NNP-1 protein 320 NRKRLYKYV 327
387 ERKRSRRR 394
432 QRRRTPRP 439
454 EKKKKRRE 461
29 VRKLRK 34
355 GRRQKK 360
361 TKKQKR 366
388 RKRSRR 393
454 EKKKKR 459
29 VRKLRK 34
355 GRRQKK 360
361 TKKQKR 366
388 RKRSRR 393
454 EKKKKR 459




156 LRKTKA 161 117 GKRWKE 122 156 LRKTKA 161 Protein
tyrosi ne phosphatase, non-receptor type 3 594 | RRRAVRS
WG W5A628FKRKKF 268 388 | RKPRH 393 874 VRKVRD BIPERHB4/013670

FKRKKF 268 388 | RKPRH 393 874 VRKVRD 879 simlar to
kal i krein 7 (chynmotrypti C, %t rat um cor neum VKKVRL 20

.1 KVRL 20 Hornone sensitive |ipase 703 7
Methlon7y3§\{\§mﬁ§ﬁa%8 A0S ri bosonmal protein S30 2?55%&30
32 23 EKKKKK 28 23 EKKKKK 28 Zinc finger pre5aVKRIBE 730

~ NRKRLYKV 327 387 ERKRSRRR 394 432 QRRRTPRP 43 4
MeninginmaxgxiResed @tigen 6AJRKL RK 34 355 GRRQOKK 360 3682 THRAKR 437
366 388 RKRSRR 393 454 EKKKKR 459 29 VRKLRK4BRKEDPED 437

. K 360, 361 TKKOKR 366 388 RKRSRR 393 45
'"08“0@%%%%@%0%%%3? E‘é%?%se 725 VKR KG 730347?%%%‘:@2

730 ELMO>2 560 NRRRQERF 567 Meni ngi oma- expr e329dRKNKN 834

815 SKKRKN 820
815 SKKRKN 820

C70RF12 40 SRRYRG 45
338 HRKNKP 343
40 SRRYRG 45
338 HRKNKP 343
Rap guanine nucleotide exchange factor 138 SRRRFRKI 145

1071 QRKKRWRS 1078
1099 HKKRARRS 1106
139 RRRFRK 144

661 SKKVKA 666

930 LKRMKI 935

1071 QRKKRW 1076
1100 KKRARR 1105
1121 ARKVKQ 1126
139 RRRFRK 144

661 SKKVKA 666

930 LKRMKI 935

1071 QRKKRW 1076
1100 KKRARR 1105
1121 ARKVKQ 1126

Sigma 1C adaptin 27 ERKKITRE 34
Alsin 883 GRKRKE 888
883 GRKRKE 888
NOPAR2 14 LKRPRL 19
720 VKREKP 725
14 LKRPRL 19
720 VKREKP 725
AT-binding transcription factor 1 294 SKRPKT 299

961 EKKNKL 966
1231 NKRPRT 1236
1727 DKRLRT 1732



I nosi tol pol yphosphate 4-phosphatase type |-beta 375

LRKKLHKF 382 829 ARKNKN 834 829 ARKNKN 834 815 SKKRKN
WB205831836KKRKN 820 C7ORF12 40 SRRYRG 45 338 HRKNKR2084613670

40 SRRYRG 45 338 HRKNKP 343 Rap guani ne nucl eoti de

exchange factor 138 SRRRFRKI 145 1071 QRKKRWRS 1078

1099 HKKRARRS 1106 139 RRRFRK 144 661 SKKV|

LKRVKI 935 1071 QRKKRW 1076 1100 KKRARR 11025 SRR 2007

ARKVKQ 1126 139 RRRFRK 144 661 SKKVKA 666 93981 RIGRKL 2092

935 1071 QRKKRW 1076 1100 KKRARR 1105 1121 ARKYERxHKB6322

Sigma 1C adaptin 27 ERKKI TRE 34 Al sin 883
883 GRKRKE 888 NOPAR2 1 LKRPRL 9 720 VKREK%%EEQE’?G 2348

LKRPRL 9 720 VKREKP 725 AT-bi ndi ng transcri p2% &KRPKT 299
factor 1 294 SKRPKT 299 961 EKKNKL 966 1231 %KEEEN 6
1236 1727 DKRLRT 17322032 KRFRT 2037 2087 EKK 5%)8%
2317 QRKDKD 2322 1231 NKRPRT 1236
1727 DKRLRT 1732

2032 QKRFRT 2037

2087 EKKSKL 2092

2317 QRKDKD 2322

2343 PKKEKG 2348
Suppressin 232 YKRRKK 237

232 YKRRKK 237
Midline 1 protein 100 TRRERA 105

494 HRKLKYV 499

100 TRRERA 105

494 HRKLKYV 499
High mobility group protein 2a 6 PKKPKG 11

84 GKKKKD 89

6 PKKPKG 11

84 GKKKKD 89



2343 PKKEKG 2348 294 SKRPKT 299 961 EKKNKL 966 1231
NKRPRT 1236 1727 DKRLRT 1732 2032 (KRFRT 2037 2087
WERHSKE428092 2317 QRKDKD 2322 2343 PKKEKG 2348PCT/EP2004/013670
Suppressin 232 YKRRKK 237 232- YKRRKK 237 Mdline 1
protein 0 TRRERA 5 494 H RKLKV 499 100 TRRERA 105 494
claiHRKLKV 499 Hi gh nobility group protein 2a 6 PKKPKG 84
GKKKKD89 PKKPKGL1 84 GKKKKD89Cl ainms : 1 . Method for
introducing a GAG binding site into a protein
1. chiatactefiosednithodati nigt aC emer ibie&\ihwge ﬁiﬁ:%piinto a protein
i_denti.fying a.reqgiqon in _a _protein i.ch i.s not
Char@é%éaﬁtli%ld gcr)lr t%'tar ucture 'Jrﬁeesnzj\:r?cee S-telpnst’r oduci ng at
idepsdffyane bagiegiami e acicddbetion sdiidhsiitse ntd/essential for
. stdeleti-agmat pheasthcne bul ky and/ or acidic am no acid
. in said site, whereby said GAG hinding site has a GAG
1ngrRduRd gl AtnileRSo RE RafC aFreershidy 10k sadd |site
anfr/efredeéd t@nlgnidt. 12astProefeeibnldht aindallre dey dd oreitied acid in
ceqnding to claiml1. 3 . Mdified GAG binding
rot'éin,’ characterised in that a GAG binding region in
wherepivd prodeiGhG sbipdilhigedsbye siilest | utGhdn, bilnddept ioffinity of
Kd <andi®r, geletdramigf @Aty heasitone AEMe L & i 19aer to
i ncrease the relative anount of basic am no acids in
sai d GAG bi ndi ng regi on, and/or reduce the anount of
2. Dbolrkyecdndbbit adciathile &y ro medihdsl iatcsaidd ngAGDididiing 1.
region preferably at a solvent exposed position, and
in that the GAG binding affinity of said proteinis
3. | Nedddded Ebfpiioding fHeta Gabagasdiorg ek ilm tjpadf a GAG

binding region in said protein is modified by substitution, in-

sal
Y

sertion, and/or deletion of at least one amino acid in order to
increase the relative amount of basic amino acids in said GAG
binding region, and/or reduce the amount of bulky and/or acidic
amino acids in said GAG binding region preferably at a solvent
exposed position, and in that the GAG binding affinity of said
protein is increased compared to the the GAG binding affinity of
a respective wild-type protein.

4. Modified protein according to claim 2 or 3, characterised in
that at least one basic amino acid selected from the group con-
sisting of Arg, Lys, and His is inserted into said GAG binding
region.

5. Modified protein according to any one of claims 2 to 4,
characterised in that the protein is a chemokine, preferably IL-
8, RANTES or MCP-1.

6. Modified protein according to claim 5, characterised in that
said GAG binding region is a C terminal o-helix.

7. Modified protein according to claim 6, characterised in that
positions 17, 21, 70, and/or 71 in IL-8 are substituted by Arg,
Lys, His, Asn and/or Gln.



a respective wld -type protein. 4 . Mdified protein
according to claim2 or 3, characterised in that at
WO e@sos8e basic amino acid sel ected fromthe PCDEP2000OL3670
sisting of Arg, Lys, and H ggi s inserted into said GAG
binding region. 5. Mdified protein according to any
8. ON&dPEisdapPBrIihOadeodBi@cterasgcond dhatldhes 2 to 7,

rotein is,a che i ne referab I.L: RANTES o .
charhpgbf 8oy i GRET ot fr bR EF e SRS PR MRS RP AP HEBISEY s an
increhaedcbendsed ahfihatysad dh&AG b nstihghaegi andi/erah€parin.

termnal -helix. 7 . Mdified protein according to
claim, characterised in that positions 17, 21, 70,
9. aHedefigd pRoteil aPecsdbRy ity Raret Ef3imej g, to 8,
charééﬁe@ﬂgé?riﬁiﬁggf bgﬁhiﬁﬁérpréEb@é@&LDyﬂhﬁgiﬁ@ agyion is
.ane of. c ns, , characterise n_that the .
nocti 2RER e huEroRR G B B FPHr OF PTG SCURL T heP GaB el B REF ngioTo"
gicaaf bchivytyoohepaidnpsatphat e and/ or heparin. 9.
Modi fied protein according to any one of clainms 2 to
8, characterised in that a further,biologicallg active,
10. rMgrdhierd mbaFfiBd2ERREEBYY| BRI BLRiMg” orcharacterised in that

saiddgwrthegubabiiBgiaaflukt betibeokeggbral sanbdyifi gdobysdetlletion,

. rotein, ..Mdjfied protein i ng clLaim -
inocBEPRer BPICRH *FRoERGECSara PHELROFCBY o GgrCATFy e, @ stes
icalagt bvd/pegedactsombdificedlpysdsiéaronesidyerti on,

and/ or substitution, preferably with alanine, a

sterically and/or electrostatically spmlar resjdue. X
11, THOULERPR) BHOBPOReRROSELORE! Y EotLiaPnP ofs johatacterised
in tobar aatier pgedeiin ttbat shedopiatebndi saadcliembkiemebapdogical

.sai.d fyr ,0l.ogi stpvity is | eukocyte
aCtligksV§gig%ﬁkf%&%ﬁbgfggggﬁgﬁgfein according to claim

11, characterised in that said proteinis L- 8 and

12. S@F%i&@%ﬁhﬁgpbE?hOQE@@%HYnQCEFV@lEQﬂiQm,g&hb%%@t@dised in
W t hin irs erm nal, am aci ds . :
thatysafl BASHRIert dCed BPg toch AFNES. PeRAPACraN Jeqotive
regiion tilsatlosaitédpwottéiin itdeafiikst8lAuNanerwminklt havihior gicids.
6 NNterminal am no acids deleted. 14. Mdified protein
according to claim 13, characterised in that said |, _

13. pMedéditdefs PERtEING ARGPERE NgeFBcEa Y drrt FBAGRELF TSR 11
thatSisstiidn@rofcdel G AREZQKN7 kRt adel hELARERGRIHStadd N~terminal
amingel%§7SK§é£§.e%5. | sol ated pol ynucl ei c acid nol ecul e,

h& A &5 that it codes for a protein according
to any one of clainms 2 to 1 .

14. Modified protein according to claim 13, characterised in
that said protein is an IL-8 mutant selected from the group con-
sisting of del6F17RE70KN71R, del6F1l7RE7ORN71K and del6E70KN71K.

15. Isolated polynucleic acid molecule, characterised in that it

codes for a protein according to any one of claims 2 to 14.

16. Isolated polynucleic acid molecule, characterised in that it
hybridises to the DNA molecule according to claim 15 under
stringent conditions.

17. Vector, characterised in that it comprises an isolated DNA

molecule according to claim 15 or 16.



16. Isol ated polynucleic acid nol ecule, characterised
inthat it hybridises to the DNA nol ecul e according to
W@ b@so5485 under stringent conditions. 17. VectBPCT/EP2004/013670
characterised in that it compri-ses an isolated DNA
nol ecul e according to claim 15 or 16.18. Reconbi nant
18. CRétomishamcteslbpdcharttadérisedsistahy trahs stably trans-
t c di ng labm 17. 19.
feCtﬁﬁarﬁggg%t?%gFggo%%égggigé tghﬁig% e??sed in that it
comprises a protein according to any one of clains 2

19. tﬁhéﬁma@e@@iaal BHﬁﬁ@é?tﬁ&ﬁd SCEPEEE 881 83 CLRI PBailDiOr com-
1 or a vector according to tlaim17._a

prlsﬁﬁa?nﬁE%E??Ea?F905€éEEtEBI%nXa?P?e?f ﬁgal@ﬁe 2oFot hdr @ poly-
nuclptot echdascovddhggt boanyatme v6 ckaifso? bovddtoa according
L ynygl ej Cj [ r a
vo oBEUCYT, EhE BCLHARRERLHLTRal By ToBLEBL AR chB b st
i nhi biting or suppre55|ng t he bi ol ogical activity of

. tb@er§§p€§é|ﬁ§oﬂéhﬂ aEM@EdPﬁ@tEbnanglonéﬁéfoéléﬂﬁs 2 to 14, a
ei.n accgrdln

n
polYBBF RUE) FbintPaORELBRd R LB EF al foL5 Br SToRoF CREOT ac-
cordiegt bo atator d7ngnt @ mkdhmil¥orniahmkihodgf or suppressing

the g%??gﬁ%gglaagggbgﬂgfgﬁ.Eg%.kgggEE€§§gewﬁlaft9§|aproteln

tory condi according t
characterised in that the inflammatory condition is

21. sekecbedtheopratghaupcesrpihgi 8¢ ahgusatobd albhfbtsto 14, a
asi s steoarthrltls |ﬂg& s di

poly@gggelgnab ﬁP§d§896F8S algs 15 orh?6 2 Yeltor ac-

cording to clalm 17 in a method for producing a medicament for
the treatment of an inflammatory condition.

22. Use according to claim 21, characterised in that the inflam-
matory condition is selected from a group comprising rheumatoid
arthritis, psoriasis, osteocarthritis, asthma, Alzheimer's dis-

ease, and multiple sclerosis.



