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major part in initiating and maintaining autoimmunity.

Accordihgly, it has been proposed to use mAbs against CD4™ T
cells surface molecules, and in particular anti-CD4 mAbs, as
immunosuppressive agents. Although numerous clinical studies
confirmed the potential interest of this approach, they also
raised several issues to be addressed in order to make anti-
Cb4 mAbs more suitable for use in routine c¢linical practice.

By way of example, B-F5 antibody (murine IgGl
anti-human CD4) was tested in different autolmmune diseases:

- in rheumatcid arthritis patients, several open
studies suggested a positive clinical effect of B-F5 at a
daily dosz of at least 20 mg (Racadot et al. Clin Exp
Rheumatol 10(4):365-74; 19982; Wendling et al., Clin
Rheumatol, 11(4):542-7, 1992). However, the results observed
in a placebo controlled trial with a daily dose of 20 mg for
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action of B-F5 in vivo at a 30 mg/daily dose was reported.
However, it was reported that B-F5 biocavailability was not
sufficient to allow its use for prophylaxis of allograft
rejection (Dantal et al. Transplantation, 27;62(10):1502-6,
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It appears from the above that a first issue to
be solved is the need of using high doses of mAb to obtain a
clinical improvement. This may result inter alia from the
poor accessibility to the mAb of the lymphocytes in the
target tissues. The use of higher doses may result in an
excessive action on blood lymphocytes, inducing unwanted side
effects.

Another drawback of therapy with monoclonal
antibodies in humans is that these antibodies are generally
obtained from mouse cells, and provoke antimcuse responses in
the human recipients. This net only results in a lesser

efficiency of the treatment and even more of any future
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Thus, in most cases it is also necessary to
substitute one or several framework residues from the mouse
antibody for the human corresponding FR residues. Since the
number of substituted residues must be as small as possible
in oxder to prevent anti-mouse reactions, the issue is to
determine which amino acid residue(s) are critical for
retaining the antigen-binding properties. Various methods
have been proposed for predicting the more appropriate sites
for substitution. Although they provide general principles
that may be of some help in the first steps of humanization,
the final result varies from an antibody to another. Thus,
for a given antibody, it is very difficult to foretell which
substitutions will provide the desired result.

The inventors have however attempted the
humanization of mouse B-FS, and have succeeded in producing
humanized B-F5 (hereinafter referred to as hB-F5} having the
same CD4 binding properties than parent mouse B-F5.
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| Generally, a hB-F5 antibody of the invention
furthexr comprises a human constant region (Fc). This constant
region can be selected among constant domains from any class
of immunoglobulins, including IgM, IgG, IgD, IgA and IgE, and
any isotype, including IgGl, IgG2, IgG3 and IgG4. Preferred
constant regions are selected among constant domains of IgG,
in particular IgGl.

The present invention also includes any Ffragment
of a hB-F5 antibody comprising the V regions thereof. This
comprises in particular Fab, Fab', F(ab)'s, Fv and scFv
fragments.

The invention also encompasses a polynucleotide
selected among: '

- a polynucleotide encoding a polypeptide of SEQ
ID NO:1l;

- a polynucleotide encoding a polypeptide of SEQ
ID NG:2. '
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InY@RY1%nown t echni ques of reconbi nant DNA and genetic

engi neeriDe invention also provides expression cassettes
wherein a polynucleotide of the invention is linked to
appropriate control sequences allowing the regulation of its
transcription and translation in a chosen host cell, and
recombinant vectors comprising a polynucleotide or an
expression cassette of the invention.

These recombinant DNA constructs can be obtained
and introduced in host cells by the well-known techniques of
recombinant DNA and genetic engineering.

The invention also comprises an host cell,
transformed by a polynucleotide of the invention.

Useful host-cells within the framework of the
present invention can be prokaryotic or eukaryotic cells.
Among suitable eukaryotic cells, one will mention, by way of
example, plant cells, cells of yeasts such as Saccharomyces,
cells of insects such as Drosophila, or Spodoptera, and
mammal cells such as HelLa, CHO, 3T3, C127, BHK, COS, etc..

The construction of expression vectors of the
invention, and the transformation of host-cells can be made
by the standard techniques of molecular biclogy.

A hB-F5 antibody of the invention can be obtained
by culturing a host cell containing an exXpression vector

comprising a nucleic acid sequence encoding said antibody,
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CD25'CD4*  regulatory T cells (Treg cells)
constitute 5-10% of peripheral CD4* T cells. They were first
described in 1995 by Sakaguchi et al. (J. Immunol., 155:1151-
11le4) as regulatory cells in mice. When activated, these
cells are able to suppress both CD4+ and CD8+ T cell
activation and proliferation. Later, CD25+CD4+ suppressor T
cells have also been found in humans (Jonuleit et al., J.
Exp. Med.193, 1285-1294, 2001; Levings et al., J. Exp. Med.
193, 1295-1302, 2001; Dieckmann et al., J. Exp. Med. 193,
1303-1310 2001). . Numerous articles .have been published
describing the immunosuppressive role of these cells in
different autoimmune disease models and in vitro systems (for
review, see for instance Shevach, J. Exp. Med., 193, 11, 41-
46, 2001). Ex vivo activated CP4*CD25* Treg cells have also
been shown to be effective at preventing graft-versus-host
disease (Taylor et al., Blood, 99, 3493-3499, 2002; Cohen et
al., J. Exp. Med. 196, 401-406, 2002; Hoffmann et al., J.
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CD25+CD4+ suppressor T cells have al so been found in
humans (Jonuleit et al., J. Exp. Med.|93, 1285-1294,
2001; Levings et al., J. Exg. Med. 193, 1295-1302,
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howevgjfr]I t N%I UE?EO&&EZ%'}@&IIFg Bl gén only by way of
Degidnoif dumemiakd Bers inyenti o8 A8ei0s not constitute

in any Wa?{%%I limtation thereof. EI4PLE 1:
CONSTRUCT ORCHRIF ZES N3O89 DBSigh of—Funehi zead Vi

re@i¢ns Al andspictRegilonsHoNA SequeErRces ancodi NS QWS €2 and
undbFos M MKk Viientifiers SEQ ID N0:5 and SEQ ID NO:6. The
human Vy and Vk on which the mouse CDRs are grafted were

selected by searching databases for human Vy most like the
original mouse B-F5 V4 and Vk. Vg region of a human antibody
(M26; Accession Number A36006} had the highest homology with
B~F5 Vg. Vk region of another human antibody (FK-001; NAKATANI
et al., Biotechnology, 7 (1989}, 805-810)) had the highest
homology with B-FS5 Vk. ’

Two types of Vk differing between them in that
the 4'" residue was Leucine or Methionine were constructed and
designated as L4L and L4M. Two types of Vy differing hetween
them in that the 37" amino acid residue was Leucine or
Valine, were constructed and designated as H37L and H37V. The
alignment of the polypeptide seguences of B-F5, FK-001, LA4L,
and L4M is shown in Figure 3. The alignment of the
polypeptide sequences of B~F5, M26, H37L, and H37V is shown
in Figure 4. The FR residues previously reported to be
impprtant for the packing of CDRs ({Chothia et al., Nature,



regions are respectively shown in Figure 1 and Figure

2 and under sequence identifiers SEQ ID NO 5 and SEQ

ID NO 6. The human VH and VK on which the nobuse CDRs
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indicated above the nucleotide seguence. Both plasmids and

pSVZneo were simultaneously introduced into mouse myeloma
Sp2/0  (ATCC CRL-1581) using Lipofectin™. Transfectomas
producing human IgG were selected by ELISA, using an anti-
human IgG (y chain) antibody and an anti-human Ig k chain
antibody.

EXAMPLE 2 : CHARACTERISATION OF THE DIFFERENT VERSIONS OF
HUMANIZED B-F5

Estimation of CD4 binding activity

Culture supernatants of transfectomas producing
the four versions of hB-F5 were collected, and concentrated.
The different antibodies were ©purified from culture
supernatants by affinity chromatography using protein A
Sepharose and assessed for their CD4 binding activity by
measuring, by means of competitive ELISA, their inhibitory
activities against the binding of biotinylated mB-F5 to
soluble CD4 coated on microtiter plates. Incubation. time is 2
hours for 37°C and overnight for 4°C.
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CD4 binding activity of hB-F5 because the CD4 binding
activity is several-fold reduced by conversion of 3'Leu to

*'Val. On the contrary, the 4th residue of Vk is found to be
not so important for the CD4 binding activity. As the
structural difference between *'Leu and 3'val of Vg is not
clearly demonstrated by molecular modeling, the superiority
of H37L to H37V in CD4 binding activity was unexpected.

H37L/L4L and H37L/L4M were chesen for evaluating
the in vitro biological activities.

Investigation of the in vitro biological activities of
humanized B-F5

The in vitro biological activities of mouse B-F5
and humanized B-F5s (H37L/L4M 1gGl and H3I7L/L4L IgG 1) were
evaluated. Humanized B-F5s of IgG2 type (H37L/L4M IgG2 and
H37L/L4L IgG2) were also tested.

The in vitro biological activities of mB-F5 and
the four types of hB-F5s were evaluated using peripheral
blood mononuclear cells (PBMCs) from healthy donors. PBMCs
were activated by ConA (2.5 npg/ml, 3 days) or PPD {10 pg/ml,
4 days) 1in the presence of murine or hB-F3s, and were
monitored for their proliferative responses by °‘H-thymidine
incorporation.

The results are shown in figures 7 and 8. Murine
and hB-F5s could moderately inhibit ConA-induced
proliferation, but the activities varied from antibody to
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The conditions of the assay are as follows:

Each patient received a 10 days treatment
consisting of 5 injections of 5 mg of hB-F5 (an injection
every 2™ day).

The results for 3 different patients are shown in
Tables II-IV below:

Patient 1 (Table II)
Diagnosis: Rheumatolid Arthritis, Activity 2

Rheumatoid factor: 2; Stage: 2
Sex: F; Age: 65; Onset of the disease: 1965
Additional therapy: Diclophenac 150 mg/day



effective than H37L/L4L. 1g& type of H37L/L4M and

H37L/L4L had al nost the sane inhibitory activities.
In short, the inhibitory activities of B-F5s agai nst
PPD-i nduced PBMC proliferation were as foll ?32\,\5
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Table il
Before During treaiment After treatment
Clinical investigations Treatment (days) {weeks)

2| 4 6 | 810 4

Estimation of pain in joints (0-10) 8,2 82 & 129122 0,6
Morning stiffness in minutes 240 1201120 60 | 20 10

. s Physician 4 3 2 1313 2
Severity of condition (1-5) Patient ) 4 3 T3 3 5
Number of swollen joints 13 12111 4111] 5 5
Number of painfuil joinis 22 22 116 [ 15113 7
Swelling index {0-30) 15 14 1 12 11| 5 5

. Right 30 30 | 28 |34 |38 40

Power in hand Left 22 50 [ 18 [ 18|22 28

Estimation of tiredness (G-10) 8,7 51122122111 0,7
Estimation of treatment Patient 2 4 | 4 (4/5 5
effects Physician 2 2 1.3 1455 5
Erythrocyie sedimentation rate 35 38 35
C-Reactive Protein 1,2 0,2 0,8

Patient 3 (Table IV):

Diagnosis: Rheumatoid Arthritis, Activity 3
Rheumatoid factor: 3; Stage: 2

Sex: F; Age: 49; Onset of the disease: 1989
Additional therapy. Diclophenac 150 mg/day
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- EXAMPLE 4 : ACTIVATION OF CD4+CH25+ Treg CELLS BY hB~F5

Isolation of T cells:

i} T regulatory cells (Tregs):

- CD25+ cells are isolated using CD25 microbeads;

- Depletion of contaminations: CD14-, CDh8-, CD1%-
positive cells is made with CD14/CD8/CD19 DYNALbeads;

- Depletion of CD45RA+ cells is made with CD45RA
mAb + anti-mouse DYNALbeads: purity:> 95% CD4+CD25+ Tregs
2} Effector cells

- CD4+T cells are isolated using CD4 microbeads

- Depletion of CD45RO+ cells is made with CD45RO+
mAb + anti-mouse DYNALbeads; purity:> 98% CD4/CDASRA+, CD25-
effector T cells

3) Test system:

CD25+ Tregs from donor A are cocultured for 2
days with syngenic CD2-depleted PBMC, without additions
(negative control = no activation = no suppressive activity),
or in the presence of 0.5pg/ml anti-CD3 (OKT-3 = positive
control = full activation of Tregs), or in the presence of
Spg/ml or 30ug/ml hB-F5.

After extensive washing of pre-cultured cells,
CD25+ Tregs cells are isolated and treated by y-radiation
(3000 rad).
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- 30ug/ml hB-F5 (Test-2) = preCD25-CD4.
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CD25+ Tregs cells are isolated and treated by

y-radiation (3000 rad). WO 2004/ 083247

PCT/ EP2004/ 002888 13 4) Test of suppressive activi tyEp0402333
Pre-cul tured CD25+ Tregs cells for

days with freshly isol ated &%%g}%%/%%gg?l S (1 1)

from donor B in the presence oJf s (CD2-depl eted

PBMC) from donor A (synggnic for pre-cultured T cells

(no additional activation), allogeneic for effector T

cells (= allogeneic mxed |ynphocyte reaction). Then,

cells are incubated fo Lﬂcﬁtf Wi th 3H Thym di ne and

proliferation of effector cells j tec T
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f rom
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= preCD25-CM4; -

polypé’g@lp:gdmsé’@i&&é(ﬂ'-est 2) = preCD25-CD4. 18-10-2004
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Q 8§§maﬁ§1T/ EP2004/ 002888 Biotest AG 14 CLAIMS

Ao espale g omsauron

YAESV@PBI&RD:;WVWM%WTM:E@F‘ ¥§R59v§¥l\@$$\gﬁw$%§f)hgrv
55 (s%@& %%QLC;G_ sequences: - H chain V domain

- L cgENgGAndomain:

KPGGSL RL SCAASGFSFSDCRMYW. RQAPGKGLEW GVI SVK

DIVMTYABSYRERETG SREUSIORASHSUNISGR RS ¥V QQEBERT VRV BV EAFAYHE®
VPDRF%%BB?}&VS AEDNRY YDOHSHEIEWIINGOUTHYREKN: (SEQ  ID

RATI NCRASKSVSTSGYSYI YWYQQKPGOPPKLL] YL

NO: NS LESg able to activate a particular subset of T CD 4*
cellsVPDRF%(g?G%ggqg 4 M 39k QAEDVAVYYCQHSREL PWIFGQGTKVEI K

being able to activate a particul ar
subset OfATfragment of a hB-F5 antibody of claim 1,

wherein said fragment comprises the V domains SEQ ID NO: 1
and SEQ ID NO: 2.

3) A polynucleotide selected among :
- a polynucleotide comprising- a sequence encoding

+he H chain V domain of SEQ ID NO:1;

- a polynucleotide comprising a sequence encoding

the L chain V domain of SEQ ID NO:Z.

4} A polynucleotide according to claim 3, which

is selected among:

NO:

NO:

- a polynucleotlide comprising the sequence SEQ ID
- a polynucleotide comprising the sequence SEQ ID

5) A  therapeutic composition comprising a

humanized antibody of claim 1, or a fragment of claim 2.

6) The use of a humanized antibody of claim 1, or

a fragment of claim 2, £for preparing an immunosuppressive

composition.

7) The use of a humanized antibody of claim 1. to

activate in vitro CD25'CD4" regulatory T cells.

AMENDED SHEET (ARTICLE 19)



cells, namely CD4+CD25+ cells. 2) A fragnent of a
hB-F5 anti body of claim1l, wherein said fragnent
conprises the V domains SEQID NO 1 and SEQ I D NO
2. 3) A polynucl eotide selected anong - a
ol ynucl eoti de conprising a sequence encodin the H
RZ9#0882dbnai n of SEQ ID NO 1; - a pol ynucl et/ ER004/002888
conpri sing a sequence encoding the L chain V domain
of SEQID NO 2. 4) A Q@@xnmglﬁﬁgggﬁ according to claim
3, which is sel esctecamengine a pol ynucl eoti de
conprising the sequence SEQID NO 3; - a
pol ynucl eoti de conprising the sequence SEQ ID NO 4.
<110:5) DIRCLPNE apeuti ¢ conposition conprising a humani zed
ARt iResy z&vplain11, or a fragnent of claim2. 6) The
use of a humani zed antibody of claimi1, or a fragnent
of claim2, for preparing an i mrunosuppressive
co i-tH0 ol a ni zed anti body of
<1202 PARANE b Dlers o W AR, MnpulBIE B0, ety T
cell's. AMENDED SHEET (ARTICLE 19) WD 2004/ 083247

<130>PC,‘;HPI;E;;P_%@% 02888 0884-005- SEQ ST25 SEQUENCE LI STI NG
<110> DI Al ENE W JDENES, John <120> HUMANI ZED ANTI - CD4

ANTI BODY W TH | MMUNOCSUPPRESSI VE PROPERTI ES <130>
<160-M)§/ ah- 884/ 5EP <160> 6 <170> Patentln version 3.1
<210> 1 <211> 124 <212> PRT <213> Artificial sequence

<220>

<170> PatentIn version 3.1

<210> 1
<211> 124
<212> PRT

<213> Artificial sequence

<220>

<223> V domain of H chain of humanized antibody hBF-5

<400 1

Glu Glu GIn teu val Glu Sser Gly Gly Gly Leu val Lys Pro Gly Gly
1 5 10 15

Ser Leu Arg Egu Ser Cys Ala Ala Ser Gly Phe Ser Phe Ser ASp Cys
25 30

Arg Met ggr Trp val Arg Gln gga Pro Gly Lys Gly Leu Glu Trp Ile
45

Gly val ITe Ser val Lys Ser Glu Asn Tyr Gly Ala Asn Tyr aAla Glu
50 55 60

ser val arg Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr
65 70 75 © 80

val Tyr Leu ¢In ggt Asn Ser Leu Lys Thr Glu Asp Thr Ala val Tyr
a0 95

Tyr Cys ser Ala Ser Tyr Tyr Arg Tyr Asp val Gly Ala Trp Phe Ala
100 105 110
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<223> v domain of H chain of humani zed anti body hBF-5
<400> 1 Au Gu Gn Leu Val Qu Ser Ay Ay Ay Leu
Val Lys Pro Ay Ay 15 10 15 Ser Leu Arg Leu Ser
Cys Ala Ala Ser Ay Phe Ser Phe Ser Asp Cys 20 25 30

r Trp Val Arg dn Ala Pro Gy Lys d
g‘%‘%ﬁﬂ“‘%“y 32 40 45 Gy Val Ile Ser Val LyECTVéE‘F”'&("BZSSS
Asn Tyr Ay Ala Asn Tyr Ala Au 50 55 60 Ser Val Arg
Ay Arg Phe Thr |l e SeissAr@sAsam.&3 Ser Lys Asn Thr
65 70 75 80 Val Tyr Leu A n Met Asn Ser Leu Lys Thr

Tyr ‘GpUGHSp]nThﬂy Aha el valy¥nB80aPQePker Tyr Cys Ser Ala Ser
Tyri®yr Arg Tyr Aspl2¥al Gy Ala Trp Phe Ala 100 105

110 Page 1 WD 2004/083247 PCT/ EP2004/ 002888

<210:0884- 005- SEQ ST25 Tyr Trp Ay G@n Ay Thr Leu Val Thr
Ser Ser 115 120 <210> 2 <211> 111 <212> PRT

<211<2&]\3’]> Artificial sequence <220> <223> V donain of K
<212>chagm of humani zed anti body hBF-5 <400> 2 Asp Ile Val
<213> %r 1? An Ser Pro Asp Ser Leu Ala Val Ser Leu Ay 1

015G Al a Thr Ile Asn Oys Arg Ala Ser Lys
Ser Val Ser Thr Ser 20 25 30 dy Tyr Ser Tyr lle Tyr
<2201TP Tyr @n @n Lys Pro Ay Gn Pro Pro 35 40 45 Lys

Leu Leu Ile Tyr Leu Ala Ser Ile Leu Qu Ser Gy Val

<223>Pry despin &0 kK5&hab0 ofAhghaRieedSarcitbyy Rar-sAy Ser Ay Thr
«opsAsp Phe Thr Leu Thr Ile Ser

QSp Ile val Met ghr GIn Ser Pro Asp Ser Leu Ala val ser Leu Gly
10 15

Glu Arg Ala Thr Ile Asn Cys Arg Ala Ser Lys Ser val Ser Thr ser
20 25 30

Gly Tyr ?gr Tyr Ile Tyr Trp gﬁr GIn GIn Lys Pro Gly Gln Pro Pro
45

Ltys Leu Leu Ile Tyr Leu Ala Ser Ile Leu Glu Ser Gly val pro asp
50 55 B0

Arg Phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Tle ser
65 70 75 80

ser Leu GIn Ala géu Asp val Ala val Tyr Tyr Cys GIn His Ser Arg
90 9

Glu teu Pro Trp Thr pPhe Gly Gln Gly Thr tys val Glu 1le Lys
100 105 110

<210> 3

<211> 372

<212> DNA

<213> Artificial sequence

<220>
<223> V domain of H cahin of humanized antibody hBF-5

<400> 3
gaggaacagc ttgtggagtc tgggggagge ttggtgaaac ccggaggttc tctgaggctce 60

tcctgtgcag cctegggttt cagrrtcagt gactgccgga tgtactgggt tegocagget 120
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65 70 75 80 Ser Leu Gn Ala Qu Asp Val Ala Val Tyr
Tyr Cys An H's Ser Arg 85 90 95 G u Leu Pro Trp Thr
100 105 110

Phe Ay @n Ay Thr
<210> 3 <211> 372

e,

tt ggt gaaac ccggaggttc tctgaggctc GO

Lys Val

GQu lle Lys
<212> DNA <213> Artificial
V domain of H cahin of hunmani zed_anti bod

3 gaggaacagc ttgtggagtc tggggga
tcctgtgcag

sequence
BQREP2004002888

cctcgggttt cagtttcagt 0géattogekecggasTegt act gggt t cgccaggct

L oL

aattazpeadc agitctatwrat eugegpaac tarsdiggeayc gadhBfarraaidaahgoag
titca t
i e S errplaitt g

atctgc

sﬁ%%géggssc

tga

:

B3 tabtd
ggaag

ggc

a?%f

EP2804/00288

&g bar

attc

toctagEyyiat geirren ot (toagiareey 300ucttant addgatsgg o=t gagyt
actgt99899e£t gg tttgcttact ggggccaagg gactctggtc 360

actgtctctt ca 372
Awiificial sequence
of " humani zed anti body hSF-5

<210>

<210> 4 <211> 336
<220> <223> v donmain of K chain
<400> 4 gacat cgtga

<212>

DNA

aaaaaac

A GARHErY

8
Ygtg 15

240
oo

360

<21%ﬁ;

<211>t gi@®ccagt ¢ tccagactcc ctggetgtgt ctctgggcga gagggccacc
<212>6ODNAatcaactgca gggccagcaa aagtgtcagt acatctggct

acagttatat atattggtac 120

cagcagaaac caggacagcc

<213-t cotcafigdsy sedqueaté t acc ttgcatccat cctagaatct 180
ggggt ccctg accgattcag tggcagcggg tctgggacag atttcactct
caccatcagc 240 agcctgcagg ctgaagatgt ggcagttt at

<220>t act gt cagc acagt aggga acttccgtgg 300 acgttcggcc

«223-2309gRGRAF Qahggaaat,c aaacgt 3

<400> 4

gacatcgtga tgacccagtc tccagactec

atcaactygca
cagcagaaac
ggggtcecty
agcctgeagy

acgttcggec

<210 5
<211> 372
<212> DNA

<213> Mus

<400> 5
caggaatacc

tecctgtgtea

cCagggaaga
aattatgcag

" gtctatctgce

tCctattata

actgtctctg

<210> 6

gggccagcaa
caggacagcc
accgattcag
ctgaagatgt

aagggaccaa

musculus

ttgtggagac
ccicgggttt
ggctggagtyg
agtctgtgag
agatgagcag
ggtacgacgt

Ccd

aagtgtcagt
tcctaagoty
tggcagcggg
ggcagtttat

ggtggaaatc

cgggggaggc
cagtttcagt
gattggtgtg
gggcagattc
artgagagag
gggggectgg

ctggctgtgt
acatctggct
ctcatttacc
tctgggacag
tactgteago

aaacgt

ttggtgaggc
gactgcegga
atttcagtca
actatttcaa
gaagacactg

tttgcttact

Page 3

<21Q§ 5 <211> 372

?g%dy hBF

ctctgggega
acagttatat
ttgcatccat
atttcactct

acagtaggga

ctggaaattc
tgtactggct
aatctgagaa
gagatgattc
ccacttatta

ggggccaagg

gagggccacc
atattggtac
cctagaatct
caccatcage

acttcegtag

tctgaaactc
tcgeccagect
ttatggagca
aaéaagcagt
ttgtagtgec

gactctggtc

60
120
180
240
300
336

60
120
180
240
300
360
372



<212> DNA <213> Mus nuscul us <400> 5 caggaat acc
tt gt ggagac cgggggaggc ttggtgaggc ctggaaattc tctgaaactc
60 tcctgtgtca cctcgggttt cagtttcagt gactgccgga
tgtactggct tcgccagcct 120 ccagggaagg ggctggagtg

tggtgtg atttcagtca aatctgagaa ttatggagca 180
g@ﬁ%ﬂﬁ%ﬂ%{ﬁ agt ct gt gag gggcagattc actatttcaa JafEPYYLYQ0esss

aaaaagcagt 240 gtctatctgc agatgagcag attgagagag
<211>ga?@5_acactg ccactt att a H8B¢tUAHtHOeST300 tcctattata

ggt acgacgt gggggcctgg tttgcttact ggggccaagg gactctggtc
<212:-360NA actgtctctg ca 372 <210> 6 Page 3 WD 2004/ 083247

PCI/ E 002888 <211> 383 0884- 005- SEQ sT25 <212>
<213>D&5<§%%g44%s muscul us <400> 6 gacattgtgc tgacacagtc

tccttcttcc ttagttgtat ctctggggca gagggccacc 60
<app:2t gt catgca gggccagcaa aagtgtcagt acatctggct acagttatat

gacat@bedd ggicacagtebicceBaea9aLES15RAT @E&ggﬁcgg%‘ggg%%%g 60

ctcatctatc ttgcatccat cctagaatct 1
ALCTHEHG PILEP LY PGSt PERHFgaagragt @i cTiattaracat cbft

caacagdéd€cc €£do8t 4¢a0E cAHHA0Y L 86 L AR RGRL Al cat AGL YL LRTE 180
acagta ga acttccgtgg 300 acgttcggtg gaggcaccaa
9999‘@6?‘%9%\%% EFAA JUgRAPE AFERAEIcRCASRIGE atpecaBBAt 240

cctgrabigt afLgfargatgeddHdar FaergdBiyc RaYeadhga acttccgtgg 300
dacgttcggtg gaggcaccaa getggagatc aaacgggetg atgctgcacc aactgtatec 360

atcttcccac catccagtga gca 383
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