Hurmani zed Anti-CD4 Antibody wi th | munosuppressive

Properties The invention relates to a
humani zed anti-CD4 anti body, and to its use for
i mmunonodul ati on. Aut oi mmrune di seases as

well as graft rejection result froman inappropriate
i mmune response to tissue antigens: self antigens in
the first case, and allograft antigens in the second
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Anot her drawback of therapy w th nonocl onal anti bodies
in humans is that these antibodies are generally
obt ai ned from Mouse cells, and provoke anti nouse
responses in the human recipients. This not only
results in a lesser efficiency of the treatnent and
even nore of any future treatnent. with nouse

nonocl onal anti bodi es, but also in an increased risk
of anaphyl axi s_ This drawba.,:dc can, in
principle, be avoided by the use of humanized
antibodies obt ai ned by grafting the
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a pol ynucl eoti de encodi ng a pol ypeptide of SEQ ID

NIO:1;. IDNO2. a polynucleotide encoding a

pol yeptde of SEg 5 Preferably, said polynucleotide is

sel ected anong: - a polyoucleotide of SEQID NG 3; - a

pol ynucl eoti de of SEQ I D NO 4.

Pol ynucl eoti des of the invention can easily be

obt ai ned by the well-known nethods of reconbi nant DNA

technol ogy and/or of chem cal DNA synthesis.
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The inventors have however attempted the
humanization of mouse B-F5, 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.



The present invention also conprises a therapeutic
conposition conprising a hB-175 anti body of the

i nvention or a fragment thereof, as defined above.
Preferably, said conposition is a conposition for par
enteral admnistration, fornulated to allow the

adm nistration of a dose of fromO0.1 to 10 ny,

advant ageously of from1l to 5 ng of hB-ES5.
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for humani zed B-810. Briefly, expression
plasm ds for the H chain (VH humani zed regi on fused to
the constant region of a human y-1 chain ( TAKAKASH at
al., cell, 29 (1982), 671-679)) and the L chain (Wx
humani zed region fused to the constant region of

FK- 001 K chain) of humani zed B-F5 were constructed
separately. In these plesnm ds, the expression of

humani zed B-F5 is driven by the pronoter/enhancer of

t he gene of human nonocl onal 1gM 'K-001. Figure 5 and
6 respectively show the fragnents of the plasmds
encodi ng the VK and VK regi ons of humani zed BF-5. The
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addﬁijcrg???%rreﬁoé‘i@ganl n(PﬁﬂréfPPS%eO‘i’qu‘es i T Holr ?al’%r o§7ghe
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wherein a polynucleotlde 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.
Bmong 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 HeLa, 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 biology.

A hB-F5 antibody of the invention can be obtained
by culturing a host c¢ell containing an expression vector

comprising a nucleic acid sequence encoding said antibody,



Anti body Tenp ('C) Relative bindina activity (%
of nf3-F5) H37LIIAL 480 3730 1-437Ub4fd 4 80 37 30

Fi 37V/ L4L14 10-20

under conditions suitable for the expression thereof, and
recovering said antibody from the host cell culture.

The present invention also comprises a
therapeutic composition comprising a hB-FS5 antibody of the
invention or a fragment thereof, as defined above;

Preferably, said composition is a composition for
parenteral administration, formulated to allow the
administration of a dose of from 0.1 to 10 mg, advantageously
of from 1 to 5 mg of hB-F5.

More specifically, the invention encompasses the
use of a hB-F5 antibody of the invention or a fragment
thereof, for preparing an immunosuppressive composition. Said
immunosuppressive composition is useful in particular for the
treatment or prevention of diseases such as graft rejection,
graft-versus-host reaction or host-versus-graft reaction, or
autoimmune diseases including for instance myocarditis,
diabetes mellitus, psoriasis, lupus erythematosus, Crohn
disease, multiple sclerosis, rheumatoid arthritis, etc

Moreover, the inventors have found out that hB-F5
was able to activate a particular subset of T CD4+ cells,
namely CD4+CD25+ cells.

Cp25'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-
1164) 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 Dbeen 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 €CD4*'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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homology with B-F5 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 between
them in that the 37" amino acid residue was DILeucine or
Valine, were constructed and designated as H37L and H37V. The
alignment of the polypeptide sequences of B-F5, FK-001, L4L,
and L4M is shown in Figure 3. The alignment of the
polypeptide sequences of B-F5, M26, H37L, and H37V is shown
in PFigure 4. The FR residues previously reported to be
important for the packing of CDRs (Chothia et al., Nature,



EXAMPLE 3: PRELI M NARY EVALUATI ON OF THE EFFECT OF
hE- VS ON PATI ENTS W TH RHEUVATO D ARTHRITI S (RA). The
effect of hB-F5 (1:371)/L4AM 1 gGl) was tested en RA
patients. The conditions of the assay are as foll ows:
Each patient received a .10 days treatnent consisting
of 5 injections-of 5 ng of hB-F5 (an injection every

2" day). The results for 3 different
patients are shown in Tables I1-1V below. Patient 1
(Table 1l1) : D agnosis: Rh&umatoid Arthritis,

Activity 2 Rheumatoid factor: 2; Stage: 2 Sex: F;, Age:
65; Onset of the disease: 1965 Additional therapy:
34D EPBPhend e’ 15Boay dety alDur idng Maleattient , | @24( 1232 ) nents7)
arédg(ygsgd (weeks) 214 61 B 360lo 0 90 1 90 120 3p 3
7
2% 3 % 3comb1n13ng33thes%16\é}ﬂs1§nc%I K, 4 versions of V
regions were designed.

Expression of humanized B-F5

The subsequent steps for production of humanized
B-F> were the same as those disclosed in US Patent 5,886,152
for humanized B-B10.

Briefly, expression plasmids for the H chain (Vy
humanized region fused to the constant region of a human y-1
chain (TAKAHASHI et al., Cell, 29 (1982), 671-679)) and the L
chain (Vx humanized region fused to the constant region of
FK-00L & chain) of humanized B-F5 were constructed
separately. In these plasmids, the expression of humanized B-
F5 1is driven by the promoter/enhancer of the gene of human
monoclonal IgM, FK-00l. Figure 5 and 6 respectively show the
fragments of the plasmids encoding the Vy and Vg regions of
humanized BF-5. The sequences encoding the V region are
underlined and the corresponding polypeptide sequences are
indicated above the nucleotide sequence. 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 x chain
antibody.
EXaMPLE 2 : CHARACTERISATION OF THE DIFFERENT VERSIONS OF
HUMANTZED 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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The relative binding activities of hB-F5s
(binding activity of mB-F5 was taken as 100%)} are shown in
Table I below

Table |
Antibody Temp (°C) Relative binding activity
(% of mB-F5)

H37L/L4L 4 80

37 30
H37L/L4M 4 80

37 30
H37V/LAL 4 10-20

37 10
H37V/IL4M 4 10-20

37 10

From the results shown in Table I, it appears
that the 37th residue of Vg, Leucine, is critical to maintain
CD4 Dbinding activity of hB-F5 because the CD4 binding
activity is several-fold reduced by conversion of *'Leu to
3'val. On the contrary, the 4th residue of Vk is found to be
not so important for the CD4 binding activity. BAs the
structural difference between 3'Leu and *'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 chosen for evaluating

the in vitro biological activities.

Investigation of the in vitro biological activities of

humanized B-FS5

The in vitro biological activities of mouse B-F5
and humanized B-F5s (H37L/L4M IgGl and H37L/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-Fb5s were evaluated using peripheral
blood mononuclear cells (PBMCs}) from healthy denors. PBMCs
were activated by ConA (2.5 pg/ml, 3 days) or PPD (10 pg/ml,
4 days) in the presence of murine or hB-F5s, and were
monitored for their proliferative responses by S>H-thymidine
incorporation.

The results are shown in figures 7 and 8. Murine
and hB-Fb5s could moderately inhibit ConA-induced
proliferation, but the activities varied from antibody to
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antibody and/or from donor to donor (Figure 7). Also, murine
and hB-F5s were able to inhibit  Ag-specific PBMC
proliferation induced by PPD (Figure 8).

IgGl type of hB-F5 inhibited PPD-induced
proliferation more effectively (as high as 70% inhibition,
Fig. 7 and 8) than mB-F5. IgGl type seemed to be more
effective than IgG2 type of which inhibitory activity was
almost the same as mB-F5. For IgGl type, H37L/L4M was more
effective than H37L/L4L. IgG2 type of H37L/L4M and H37L/L4L
had almost the same inhibitory activities. In short, the
inhibitory activities of B-FSs against PPD-induced PBMC
proliferation were as follows: H37L/L4M IgGl > H37L/L4L IgGl
> H37L/L4M IgG2 = H37L/L4L IgG2 = mB-F5

Considering the efficacy of the in vitro
biological activity and the smaller number of mouse amino
acids, H37L/L4M IgGl was chosen for further evaluation.

EXAMPLE 3: PRELIMIMARY EVALUATION QF THE EFFECT OF hB-F5 ON
PATIENTS WITH RHEUMATOID ARTHRITIS (RA).

The effect of hB-F5 (H37L/L4M IgGl) was tested on
RA patients.

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

Sex: F; Age: 65; Onset of the disease: 1965
Additional therapy: Diclophenac 150 mg/day
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Patient 2 (Table III):
Diagnosis: Rheumatoid Arthritis, Activity 3

Rheumatoid factor: 2; Stage: 2
Sex: F: age: 48; Onset of the disease: 2000
Additional therapy. Diclophenac 150 mg/day

Table [l
Before During treatment After treatment
Clinical investigations Treatment {days) {weeks)

2| 4 6 [ 8110 4

Estimation of pain in joints (0-10) 8,2 82| 5 [29]22 0,6
Morning stiffness in minutes 240 120 | 120 | 60 | 20 10
. - Physician) 4 3 3 1313 2
Severity of condition (1-5) Patient " 7] 317313 5
Number of swollen joints 13 12| 11 |11] 5 5
Number of painfui joints 22 22 | 16 | 15| 13 7
Swelling index (0-30) 15 14 ] 12 |11] 5 5

. Right 30 30 | 28 | 3436 40

Poyerin hiand Left 22 20 [ 18 |18 22 28

Estimation of tiredness (0-10) 8,7 5112212211 0,7
Estimation of treatment Patient 2 4 | 4 14/5 5
effects Physician| 2 2 | 3145 5
Erythrocyte 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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regi ons (CDRs) or the nmouse nrioncicCional anti-
Is s (ionally with variations in the

1)sgqyg§%ggﬁt cg__g_lgot( ?%%?)t antially affect the antibody

speci ty and/or a Ity thereof. 2. A humanized
anti - CD4 anfEPBbtlycattoraliend sbdatédi wsingMiE@s AisabBeads :
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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/CD45RA+, 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
Sug/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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084- 005- SEQ STZ5 SEQUENCE USTI Nc3 <110> DI ACLONE

W JDENES, John <120> HUMANI ZED ANI | - CD4 ANTTEODY W TH

I NmUNGs UPPRESSI VE PROPERTI ES nMah- 884/ EP <160> 6
<170> Patentin version 3.1 <210> 1 <211> 124 <212> PRT
213> Artificial sequence <220> 223> V domain of H
chai n of hunani zed andbody hOF-5 <400> 1 Gn Gn Gn
Casinkal G n Ser Gy Gy Ay Len val Lys Pro Ay Gy
151015 Ser Len Arg Len Ser Cys Ala Ala Ser Ay he Ser
Phe Seta Asp Cys 202530 Arg Met Tyr Trp val Arg Gn
AN a Paroufdnized yigi-CDAntigly GrHichTEs Rapabk of activating CD4" CD25"

regulatory T cells, wherein the humanized anti-CD4 antibody comprises a sequence
comprising the complementarity-determining regions (CDRs) of the mouse
monoclonal anti-CD4 antibody B-F5, optionally with variations in the sequence that

do not substantially affect the antibody specificity and/or affinity thereof.

2. A humanized anti-CD4 antibody according to claim 1, wherein said antibody
is obtained from a mouse monoclonal anti-CD4 antibody B-F5 having Vi and Vi
regions encoded by SEQ ID No: 5 and SEQ ID No: 6.

3 An antibody fragment comprising V domains of the humanized anti-CD4
antibody according to claim 1 or claim 2, which is capable of activating CD4" CD25"

regulatory T cells.

4. A polynucleotide comprising a sequence encoding a V domain of an antibody

according to claim 1 or claim 2.

5. An expression vector comprising the polynucleotide according to claim 4.
6. A host cell comprising the expression vector according to claim 3.
7. A therapeutic composition comprising the antibody according to claim 1 or 2,

or the antibody fragment according to claim 3.

8. An antibody according to claim 1 or claim 2, or an antibody fragment

according to claim 3 for use as a medicament.

9. An antibody or a fragment thereof according to claim 8 for the treatment or

prevention of graft rejection, graft-versus-host reaction or host-versus graft reaction.

10.  An antibody or a fragment thereof according to claim 8 for treating or

preventing autoimmune disease.



354045 (fly Vval lie ser val Lys "ser Gn Asn Tyr Ay
Ala Asn Tyr Ala G n SOB560 ser Val Arg Ay Arg Phe Thr
Ile ser Ar4 Asp Asp ser Lys Asn Thr 65707580 Tyr Len

G n Met Asn Ser Len Lys Thr @ n Asp Thr Ala Val Tyr
859095 Tyr Cys sar Ala Ser Tyr Tyr Arg Tyr Asp val Gy
Ala Trp Phe Ala 100105110 Page 1 0884-005- SEQ ST25

Tyr Trp Ay Gn Gy Thr 1151 <210> 2 <211> 111 <212>
PRIF <2 eﬂnﬁxb@dw pmaalfraglé@metheréofrmcovmg sérclas@rlo o the

<%3§1an%'3 lgf a}'{%chjaﬁfsTﬁgé ﬂwans@eaé %m%dxr,ﬁé&&oés

<400> 2 Asp | Gn Ser
ACeohys| disgage, @g{htq@ ycldiggig) 1geumatoid arthntls ulceratlve colitis or atopic

dermatitis.

12. Use of an antibody according to claim 1 or claim 2 or a fragment thereof
according to claim 3 for the manufacture of a medicament for treating or preventing

graft rejection, graft-versus-host reaction or host-versus graft reaction.

13.  Use of an antibody according to claim 1 or claim 2 or a fragment thereof
according to claim 3 for the manufacture of a medicament for treating or preventing

autoimmune disease.

14.  Use according to claim 13 wherein the autoimmune disease is myocarditis,
type I diabetes, psoriasis, lupus erythematosis, Crohn’s disease, multiple sclerosis,

rheumatoid arthritis, ulcerative colitis or atopic dermatitis.

15.  Use of an antibody according to claim 1 or claim 2, or an antibody fragment

according to claim 3 to activate in vitro CD4" CD25" regulatory T cells.
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Artificial sequence

v domain of H chain of humanized antibody hBF-5

1

Gln Leu ga] Glu Ser Gly Gly Ggy Leu val Lys Pro g}y Gly
1

Arg Leu Ser Cys Ala Ala Ser Gly phe Ser Phe Ser Asp Cys
20 25 30

Tyr Trp val Arg Gln Ala pPro Gly Lys Gly Leu Glu Trp Ile
35 40 45

ITe Ser val Lys Sgr Glu Asn Tyr Gly Ala Asn Tyr Ala Glu
5 60

Arg Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr
70 75 80

Leu GIn Met Asn Ser Leu Lys Thr Glu Asp Thr Ala val Tyr
85 90 9s

ser Ala Ser Tyr Tyr Arg Tyr Asp val Gly ala Trp Phe Ala
100 105 110
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0884- 005- SEQ 5T25 ccagggaagg ggctggagtg gattggtgtg
atttcagtca aatctgagaa ttatggagcal80 aattatgcao
agtctatgag gggcagattc actatttcaa gagatgattc
aaaaaacacg240 gtctatctgc agatgaacag cttgaagacc
gaagacactg ccgtttatta ttgt atg:gc;:SOOg;ggtag;;ata

t acgacgt cctgg tttgcttact gg
ggct c?gg?csgggggt gtctctt ca372 <210> <211> 4 336 DNA,
Artificial sequence V dot@frP0§fSER-8F4&i n of humani zed 4
3 ody hay-5 <212> 213 <220> <223> <400>
Tyr Trp glg GIn Gly Thr Leu val Thr val Ser Ser

120
<210> 2
<211> 111
<212> PRT

<213> Artificial sequence

<220>
<223> V domain of K chain of humanized antibody hBF-5
<400> 2

Asp Ile val Met Thr GIn Ser Pro Asp Ser Leu Ala val ser Leu Gly
1 5 10 15

Glu Arg Ala Tgr Ite Asn Cys Arg Ala Ser Lys Ser val Ser Thr ser
2 25 30

Gly Tyr Ser Tyr Ile Tyr Trp Tyr GIn Gln Lys Pro Gly Gln Pro Pro
35 40 45

Lys LSu tey Ile Tyr Leu ?1a Ser Ile Leu Glu ger Gly val pro asp
S 5 0

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

ser Leu GIn Ala Glu Asp val Ala val gyr Tyr Cys 6lIn His ser Arg
0 95

Glu Leu Pro Trp Thr phe Gly Gln Gly Thr Lys val Glu Ile Lys
100 105 110

<210> 3

<211> 372

<212> DNA

<213> Artificial sequence

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

<400> 3
gaggaacagc ttgtggagtc tgggggaggc ttggtgaaac ccggaggttc tctgaggcte 60

tcctgtgeag cctegggttt cagtttcagt gactgccgga tgtactgggt tcgecaggcet 120
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ctggctgtgt atcaactgca
cagcagaaac caggacagcc
accgattcag tggcagcggg

gacat cgt ga
gggccagcaa
tcctaagctg

t gacccagtc tccagactcc
aagt gt cagt acat ct ggct
ctcatttacc ggggtccctg
t ct gggacag agcctgcagg ctgaagatgt ggcagtttat tactgtcagc
acgttcggcc aagggaccaa ggtggaaatc aaacgt <210> 5 <211>
372 <212> DNA 4:213> nus nuscul us ctctgggcga
gagggccacc acagttatat atattggtac ttgcatccat cctagaatct
atttcactct caccattagc tccgt gg 60 120
180 240 300 336 <4oo§§§%'8§%§?§5?9§cct gt gt ca
ccaguuagyfy asfgIaAnt GteHg ty et akgt@cadtecdamt attatambgt ct cisg
g ct ag.agat gag
aat{atcgggggggégggggb gg}gg%%ég%g{:a%gg t%a%g% tQ gaa%{;l acgq A9
gtcg?-gtgc%gamatteafalaggagawgcg@gw@att@gccmtt‘gegitgagxgcagtgcc 300

tccQaac‘ELQaC % %gg &E:&Q %gé‘%aa%g a%t“é}g {tca{%‘o
ctggaa gagaa cttatta

actg@@g@taagg tctgaaactc tcgccagcct ttat ggagca 372
aaaaagcagt ttgtagtgcc gactctggtc

<210> 4

<211> 336

<212> DNA

<213> Artificial sequence

<220>

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

<400> 4

gacatcgtga tgacccagtc tccagactcc ctggoetgtgt ctctgggcga gagggccace 60

atcaactgca gggccagcaa aagtgtcagt acatctggct acagttatat atattggtac 120

cagcagaaac caggacagcc tcctaagcetg ctcatttacc ttgcatccat cctagaatct 180

ggggtccctg accgattcag tggcageggg tctgggacag atttcactct caccatcagce 240

agcctgcagg ctgaagatgt ggcagtttat tactgtcagc acagtaggga acttccgtgg 300

acgttcggece aagggaccaa ggtggaaatc aaacgt 336

<210> 5

<2il> 372

<212> DNA

<213> Mus musculus =

<400> 5

caggaatacc ttgtggagac cgggggaggc ttggtgaggc ctggaaattc tctgaaactc 60

tcctgtgtca cctegggttt cagtttcagt géctgccgga tgtactggct tcgccagect 120

ccagggaagg ggctggagtg gattggtgtg atttcagtca aatctgagaa ttatggagea 180

aattatgcag agtctgtgag gggcagattc actatttcaa gagatgattc aaéaagcagt 240

gtctatctgc agatgagcag attgagagag gaagacactg ccacttatta ttgtagtgcc 300

tcctattata ggtacgacgt gggggcctgg tttgcttact ggggccaagg gactctggte 360

actgtctctg ca 372

<210> 6
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<210> 6

<211, 3830884-005-5E0. ST25 <212> DNA <213>

Mus nuscul us <400> 6 gacattgtgc tgacacagtc tCCttcttcc
ttagttgtat ctctggggca gagggccacc60 atctcatgca
gggccagcaa aagtgtcagt acatctggct acagttatat
atattggtacl20 caacagat cc caggacagcc acccaaactc
ctcatCatC ttgCat CCat cctagaatct 180 ggggtccctg

gcaggttcag tggcagtggg t
<21aaaG@Gagccat 240 Cct gt ggag
cagC acagt aggga actt CCgt gg300 acgtt Cggtg
ccaa gctggagatc aaacgggctg at gctgcacc

<2122Ei§8%

e

acttcaccct

35t gcaacct at

<21aactvgt afue£d@9 atcttcCcac catccagtga gca383

<400> 6
gacattgtgc

atctcatgca
caacagatcc
ggggtccctg
cctgtggagg
acgttcggtg

atcttcccac

tgacacagtc
gggccagcaa
caggacagcc
gcaggttcag
aggaggatgc
gaggcaccaa

catccagtga

tecticttcee
aagtgtcagt
acccaaactc
‘tggcagtgag
tgcaacctat
gctggagatc

gca

ttagttgtat
acatctggct
ctcatctatc
tctgggacag
tactgtcagc

aaacgggctg
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ctctggggea
acagttatat
ttgcatccat
acttcaccct
acagtaggga

atgctgcacc

gagggccace
atattggtac
cctagaatct
caacatccat
acttccgtgg

aactgtatcc

60
120
180
240
300
360
383



