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ABSTRACT

The present invention ralates to  proteins having interferon-gamma
(IFN~gamma) binding activity, to pro.t.eins substantially homologous
therewith or fragments thereof, to DNA malecules, in particular cDNA
molecules, encoding these proteins or fragments theraeof, and to
monoclonal antibodies to the human IFN~gamma recaptor wuged for
lsolating said cDNA clonee. The 1nventi.o'n. fdrther relaﬁea to the
cloning of said humen IFN-gamma binding proteins and their production

by recombinant DNA techniques and to ' pharmdc'eutical com_pdsitions
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:IFN-gamma receptors having different molecular weight ranges were
isolated from different cells by extraction followed by affinity
chromatography on an 1mmobilized IFN-gamma column. In the same

application polyclonal antibodies to the IFN-gamma receptors were

described.

3t
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" In one aspect, Lihe prasent nveniion glatasg Lo monoscional sntibad

against human IFN-gamma recaptor, in particular the LFH-gamms receptor
* . -
!

of non-irmunag ceills, s.g. WIBE, EHela or FE«.ll c¢ells, having &

molecular waight of abou:s §0,000 Dz,

binding activity or proteinzs substantially homologous therewich or
fragments therecf, said preotelins comprising the smine szid seguancs

shown in Figure 8 or Figurg 13. The Lnventlon sncompassas’ largser

rh
&

el

£

provelng whevein  thesz  aminoe acid sgguencas are part

total seguence ¢f the protein melecule g3 well as fragments comprisi

a

g

q-

sgsantialiy only part of gaid a&amine acld sgeguanges. Homo,ogous
proteine or fragments therscf are included within the scope of the

*

invention provided that they sihow the sama biclogilical activity of thé

o |

srotaing of tha lavennuion.

The invention further  rasletas  to  DHA melacules ¢§mprising &
racombinant DN¥A molecule or 3 oDNA moleculs comprising the nucleotlde
saquanca coding for the protalns of the invention or fragments
thareof, to replicable expraseicn wvehlclss comprising them aad host
calls eramsformed therawith, s&and to & process  for producing said

arpant cells in
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proteing or fragments thereof by culturin
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5, suitanle culture meclum end harvesting the protain or a fragmant

rharanf either from the cells ¢ from the culture supearnatant,

svcording to  the invention, ¢DNA clones encoding
humen IFN-gamma binding proteins wers lvolmtaed with the aid of
monoclonal antibodies  to the  human  UFHs.gamma receptor,  These
antibodies were characterized by thair ebility to bleck the binding of
L5 TFNegamma to its raceptor on human cella. A cDNA Hala sxpression
Library in  lambda gtl!l®wae screened by the antibodies and 5 positive

L)

avg obhtained from 10% racombinants. Four of the clonssg had an

{}
5

a 1 B

€

nsercct of G, Kb and one was of 0,7 ¥b. The .5 Xb fragments crass

':i-:ﬁ

aybridized, but did net hybridize to the 0.7 Kb clone, as dstasrminec

ny Southern blots. Ths inserts wexs ligated to a Bluescript plasmid
cagwor and B, coli TGL competant bacteria were tzransformed. Colonies

containing the ingerts fram two of the clones (0.3 Kb mnd €.7 Kb) wers
further grown and the single-gtranded DNA obtained with the aid of 2
heloer virus was used for sequencing. Cne uwpen~-raading frame wes

’

nomology to known DHA

o

revesled in the szquencing and no sgignificant
sequences was obssrved. TFigure 9 shows the nuclactids sequensa'of
~loneg 13«21-1 of 0.3 Kb and Figure 10 shows the nuclestlide seguence oOf

~he complementary aurand of clome l8-4-3 of 0.7 Kb.

The protaina ancoded by tha ingerte were lsclazed and characterized.
=yeogens warle pf9parac and the induced protsins werse purified by antli-
IFN-~gamna recepter Immuncadscrient., The alze of the protelns In the
alutaed fracerions was determinsed by BDE-PAGE followed Dby sllver

gtaining and by Western blotting, The fused p*at in originating from

trha 0.5 Kb clens had & Mr of about 130,000 (Mr of f-galactosidage =

- ae.ma e SR 4B BB B A &S CSEEEESS 4R cammE @@ a * 2 B MAw. amvem Y T B» - . Y W L a = = - Ll ‘JAnamy waws o m wm.w i AN w4 Y matew il A Y “E ANt Y MeT B uTEE e
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114,000)., RBindin

Al
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*231~IFN-gamma to the fused protsin was

demongtrated in solution and was inhibited by an excess of unlabeled

-

I“Hng&mma, Ao guch  binding was detected with 3-253lactosidage zlona.
Croes-linking experiments of *28I.1fN-gamnz <o this fusad protalin
followad by Immuncprecipzitation rssultad in 2 complax of Mrs135,000
(Mr of IFNwgamma is 23,000, &2 wvizualisaed v SDS-PAGE and

autoradiography. This indicztes that  thisy 0.5%Kb ©oDNA fragment i

""t
a3t
-6
O
Ly |

cogin at leazt part of the ligand binding domain of 2 human

IF¥~gamme bhinding protein,

Probes were prepared from the §.5 Kb and 0.7 Xb inzerts and a cDNA
human placenta library in lambda gtll* was esoreensd. Tan positivs
clones were obtainad from 10° racombinants, Nine of the cicnes had an
inserc gize of 1,15-2.3 ¥Xb and thay all crogs hybridized, while one of
tne clones had 2n  insert lsixa cof 1.8 Kb and 1t hybridized only to
itgelf, Two clones of 1.8Kh and 2.3%b wera linked t£o expression

venicles, transfected inuo bactarial cells and the protsing encoded by

them werge sxpresged.

Qrher probes may be praspared from thae CONA nsqusnces of the invantion
and used for screening uny cDNa library, =.3., colen, liver or kidney
library or fer lsoclation of tha gemomic DWA coding for the proteins of
tag invention by  knoewn mathods, &.g. Dby colony hybridizaticn

-

0

hnigques ander stringent conditionsa. Positive clonsg &are  then
insarted into  appropriately conetructed  exprassisn vsCtoers by
cachniques wsll known In the arst, Double-strandsed ¢DNA Ls lirnked to

nlasmlid vectors Dy homopolymeric talling or by restriction linking

4

A

involving the use of gyathstlic DNA linkers or Blunt-ended ligation

*i-rade-mark
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tec“w.ques. DNA ligases are used to ligate the DNA molectules and

undasirable joining ls avoided by treatment with alkaline phosphatase.

In order to be capable «of expressing a desired protein, an expressaion
vector ghould comprise also specific nucleotide sequences centaining
transcriptional and translational ragulatory information linked to the
DNA coding for the desired protein in such a way as to permit gers
expresgion and production of the protein, The gens must be praceded
by a promoter in order to be trsnscribed. There are a varisty of such
promoters in use, which work with different gfficisncies (strong and

weak promoters).

The DNA molecule comprising the nucleotide sequence coding for =
protein of the invention or a fragment thareof precedsd by a
nucleotide sequence of a signal pagtide and the operably linkéd
transcriptional and translational regulatory signale is inserted into
a vector which is capable of integrating the desired gene seguences
into the host cell chromosome. The c¢slla which have stably integrated
the introduced DNA :into their chromcsomes can be selacted by alsc

introducing one ot moyxe markers which sllow for selection of host

cells which contain the expression vector.

In a preferred embodiment, the introduced DNA molecule will be
incorporated into a plasmid or viral wvector capahle of autonomous
replication in the recipilent hogt. Factors of importance in selecting
& particular plasmid or wviral vector include the eage with which

reciplent cella that contain the vactor may be recognized and selected

from those recipient cells which do not contain the vector; the number
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of ies of the vector which are deeirsd in a particular host and

whether it is desirable to be able to "shuttle" the vector betwearn .
host cells of different species. Once the vectnr or DNA sequence
containing the construct(s) has been prepared for expression, tha DNA
congtruct(s) may be introduced into an appropriate host call by any of
a variety of suitadle means: transformation, transfection,
conjugetion, protoplast fugion, elsctroporation, calcium phosphate

precipitation, direct microinjection, etc.

Host cells to be used in thig‘invention may be either prokaryotic or

eukaryotic., Preferred prokaryotic hoste include bacteria, such as E,
coli. Under such conditions, the protein will not ba glycosylated.
The prokaryotlic host must be compatible with the replicon and control

gaquences in the expression plasmid.

Preferred eukaryotic hoste arc mammalian cells, e.g., human, monkey,
mouse and chinese hamster ovary (CHO) cells, becsuse they provida
post-translational modifications to protein molscules including
corract folding or glycosylation at correct sites., Also yeast and
insect cells can carry out post-translational peptide modifications
including glycosylation. A nuﬁb@r of recomblnant DNA strategles exist
which utilize sgtrong promoter sequences and high copy number of
plasmide which can be utllized for production of the deeired proteins
in yeast. VYeast recognizes leader sequences on cloned mammalian gene

products and secretes peptides Dbearing leader sequences (i.as.

pre-peptides).

After the introduction of the vector, the host celly are grown in a
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gels “ive madium, which selects for the growth of vector-containing
cells. Expression of the cloned gene sgequence(s) results in the
production of the desired protein or a fragment thergof. The
expressad protein is then i1golated and purified by any conventional
prrocedure involving extrac;ion, precipitation, chromatography,

alectyophoresis, or the like.

The monoclonal  antibodies  against the human IFN-gamma receptor
provided by the invention are usaful for the purification of the
receptor and for iaolation of the cDNA clones of the invention., Thev
bind IFN-gamma a&and inhibit 4its biological activity, thus differing
from prior art monoclona. antibodies (Aguet, M. and Merlin, G. (1987)

J. Exp. Med, 165, pp. 988-999) not reported to inhibit IFN-gamma

biological activitliy.

The monoclonal antibodies against the human IFN-gamme receptor of the
invention were developed by injecting mice with & preparation of
receptor which was purifled <£rom solublilired placental membranes by
ligand affinity chromatography. Three antibodies were identified by
thelr ability to blo¢k the binding of *281.IFN-gamms to lte receptor
on Hela cells at 4°C, One of these antibodies WbHlocked several
bioclogical activities of IFN-gamma, including its antiviral activity,
its sbility to induce ELA~DR seurface antigens and its abllity to

protect cells from NK-cell mediated cytotoxicity. This antibody

exhibited higher binding capacity to cells at 37°C and was

gignificantly less displaceable by an excess of IFN-gamma g compared
|

with the other two antibodies. Immuncaffinity chromatography of

solubilized crude placental membrane prepafation yielded a purifilad



recaptor which exhiblced a molscular WwHElght of about 88,000, Tha
purlfied recaptor ratained 4us ability o hind *&*1-1FH-gamma in

goLlution.

Immunization of mige and cell fusior
3ALEB/¢ mice ware lmmunizad subcutzneously with s praparation of human
LFN=gamma receptor obtained from planssntal @NoTranas, Thi
preparatlion was purified on IFN-gamma coupled to AfFfigel %0

Sephacryl *5-500 (Novick, D. et al (1987 J. Biol. Chem. 252, p.B4B3;

and finall adgsorinad on agarose  beads coupled to  pmonoclonal
anti-IFN-gamma antibodies (Novick, D. et &l (1883) EMRO J. 2, P
1327), Two injections wsre jiven in complaste Praund’'s ad juvant a&nd
tha other two were given in 1 wesk intervals without sn adiuvant. Rach

mouse racalved T30ug of afiinity purified receptor per injection. The
last booet wag given intraperitoneally 4 dayas bafore fusion, Sars wers
checked for thaeir sbillity to block the biading of “&31-1FN~gamms to
HelLa calls as described bherelnaftar. Spleen cells (200210%) from a
meuse exnibiting = titer ¢f 1:500 in this aszay wers fuesd with 40xL08
NEO/l mysloma <cells. Hybridomms were selectsd in Dulheceo’s modifisd
Zzgle’s medium,  gsupplementsd with 1mM  pyruvate, 2mM  glutamins,

)

panicillin (1

&
-
3
g
¥
130
%
[,...4

gtrepromycdn  20uwg/ml, furgizons 250ug/ml,
L0% faetal Dhoving serum (¥F38), sni ¢ontaining HAT, Hybridomagz that wers
found to secrate anti-IFN-zamma receptor antibodies were olonad by tha

limiring dilution method,

*trade-rark

. . e AR AL I A a0 smemthas
Soit 1w R ol B -] PR N e Tt Dt B . W e e o Na e sew " SN A s R A s @0 o e e e - i
=t s clae Ao ageiN A i A s 1 L e T 1tia 0N .



2002833

Exar:le 2

Iesgs for screening of hybridoma supernatants

Hybridoma supernatants ware tested for the presaence of anti-IFN-gamna

receptor antibodiee both by competitive inhibiticn of binding of

+#9I1-TFN-gammng to HelLa cells and by neutralization of antiviral

activicy of IFNegamma on WISH cells.

a) Inpibition of *23T_TFN-gamma bipding ©o cells by anti-recaptor
eptibodies: Hela cells (ATCC H229, CCL2.1) were saeded in 96-well
microtiter plates (50,000 celle/well) in the prasence of
dexamethasone (10-¢M). After 24 hrs, medium was discarded, cells
were washed with ice c¢old phosphate-huffered saline containing
Ca2*, Mg=#+ (PBS) and sodium azide (0.02X). Hybridoma auper'nacéntss
(50ml/well) were added, and the oplates were left for 2 hours at
4°C. Following two waehings with icae cold PBS containing 2% FBS
and 0.027 saodium azice (PES-2Z), *32I.IFN- gamma produced by GHO
cells, purified by affinity chromatography and labeled by the known
chloramine«T method, was added to each wall (50 pl, 200,000 cpm)
and the plates were Jleft for 2 hrs at 4°C. The plates were then
ﬁashed ¢ times with PBS 2X, harvestad with NaOH (0.75M, 125ul) and

the contant of each well was counted.

A competitive inhibition of binding was performed in 24-well plates
(Costar) on Hela cells (250,000 cells/well without dexamaethasone).
The assay ﬁaa done in the same manney as described for the one in
96 well microtiter plates, except for the volumes (250wl of
gsarially diluted hybridoma supernatants and 250ul of

+29T-IFN-gamma, 200,000 cpm). Cells were harvested with trypsin

(250pl), the wells were further washed with P3S (2x150ul) and the
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bined calls and washings were counted.

b) Neuytralizgtiop of interferon-gapmms activity: Hybridoma supernatants
(30nl) were added to culturss of WISH cells (ATCC CCL25) in 96-well
plates, incubated for 2 hours at 37°C and followed by the addition
of IFN-gamma (20 U/ml, 50 nl). The plates wera incubated overnight

at 37°C, vesilcular stometitis wvirus was added, the pilates wera
further incubated overnight and the extent of the cytopathic effecst
was determined by staining with crystal violet (Rubinstein et sl.

(1881) J. Virol. 37, p. 755). For determinaticn of neutralizing
titer, hybfidoma supernatants (or ascitic flulds) were serially
diluted prior to the neutralization assay. One ngutralizing unit is
defined as the amoun: of antibody sufficient for neutralizing one

unit of  IFN-gamms. The NIE reference sgtandard of IFN-gamma

Gg23-901-503 was used in all asgays.

Exagple 3
scragping of the hybridompas

Hybridoma supernatants ware ucreeneﬁ for the opresence of anti
iFN-gamma raeceptor antibodies &s described above. Three out of 468
hybridomas screensd were found to inhibit the binding of
*#2I-IFN-gamma to Hela cells, and one out of the three was also
positive in the neutralisation assay, The positive clones were
further grown and subclonec, and the cells were injectsd into mice for
generation of ascitic £fluids. The Iimmune vresponse in mica, the
screening and the éxtent of antibody production in tissue culture and
in ascitic fluide were all followed both by the binding assay (Table

I) and by the neutralization assay (Table II).

10



Fr ‘he three monoclomal antibodies against the human interfsron-
gamma receptor developed here, antibody No. 177 and all its subclonas

were characterized by their ability to bdind spacifically to =a

golubilized IFN-gamma receptor, to  inhibit  the binding of

TasT-1FN-gamma to calls (at 4°C), to block the antiviral activity of
I?N-gamma and the induction of HLA-DR by IFN-gamma and to pravent the
induction of registance to NK»CMC by IFN-gamma. Two other mongoclonsl
antibodles (Nos. 37 and 183) inhibiteﬁ the binding of *22].IFN-gamma
to cells at 4°C but were unable to block the biological activities of
IFN-gamma, ALl biological activities were determined at 37°C. Since
blinding is a prerequisite to bilological activity, antibody No. 177 was
tested to see whether It had a higher affinity for the récaptor 8s
compared with the other two antibodies and'whethér IFN-gamma could

displace the antibodies from the receptor at 37°C.

1l
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Table I: Inhibition of **3I_IFN-pamma to Hela cells
by anti-receptor antibodiesn.

Inhibition in microplates Inhibition in Zé=wall plgtes
antibody ant.ibody

Sample dilution c¢pm 4 dilution cpm 4
Immune serum  1:500 50 83 11500 550 61
{mouse)
Neg. control 11500 350 0 11300 1400 0
gerum
Hybridoma undiluted 112 68 1:100 250 83
374+ 1:2500 880 40
Hybridoma undiluted 76 78 . 1:50 9000 39
1774 13250 1080 27
Hybridomsa undiluted 96 73 1:250 370 75
1334 1:1250 1020 3l
Negetive undiluted 350 0 - 1475 0
hybridoma
Agscitic £luid 183-2 1:200000 560 62
immunoglobulins
(16mg/ml)

AN - & ST e S e

SRR naat R

——y

“ Hybridoma supernatants from the £irst screen were testad once in
microplates, whereas supernstants of positive clones that were
grown in larger amounts were tegted {n triplicates in 24 well
plates. In the lattar case the counts ranged within 2152.

Indead it was found that the two other antibodies could be dizplacsd

from cell surface by an excess of IFN-gamma wheresas almoat no such

displacement of antibody No. 177 was observed. It i noteworthy that

noné of the antibodies exhibited antiviral activity or HLA-DR inducing

activity when incubated with cells in the abgence of IFN-gamma.

Hybridoma 177-1, subcloned from hybridoms 177, was daposited on
14,11.1988 with the Collection Nationale de Cultures de Micro-
organismas (CNCM), Paris, France, and has the identifying

characteristics €NCM I.814.

12
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Exi. 4
Binding of gnti-receptor antibodies to cells
The three monoclonal antibodies No. 237, 177 and 183, inhibited the

binding of 3*2BJ.IFN-gamma to cells -at 4°C. The test was done as
described in Example 2a. The results are shown in Table I, Howaver,
only antibody 177-1 inhibilted the biological activities of IFN-gamma.
Therefore comparative binding studies weras performed at 37°C in the
presence of sgodium azide (to prevent internalization). Antibodyll77-l
had & significantly higher binding capacity to cells 2s compared with
the other two antibodies. This i3 shown in Figure 1, where HeLa cells
were incubated at 37°C (in the presence of NaNs) with monoclonal
antibody No. 37-1 (@—-), 183-2 (4—A) and 177-1 @—i);
followed by =*25J.goat anti- mouse serum. Background counts (in the
absance of antiereceptor antibedy, 200 cpm) were subtracted. Hinding

at 4°C with 20ug/ml of the various antibodies ig shown as well,

Subsequent addition of IFNegamma caused a significant displacement of

the bound antibodies No. 37-1 and 183-2 and only minimal displacement

of the neutralizing antibody No. 177-1. The inhibition of the binding

of anti-receptor antibodies by IFN-gamma at 37°C is shown in Figure 2,
where Hela cells were incubated with anti-xeceptor antibody no. 37-1
(—w—e, 30png/ml), 183-2 (g~——pA, 30ug/ml) or 177-1 (N—-oo>W,
l.6ug/ml), together with wvarious concentrations of IFN.gamma, The
cells were then washed and incubated with *®3%T.goat anti-mouse serum.
Maximal binding gave 35300 c¢pm. Background counts (irn the absence of

anti-receptor antibodies, 250 cpm) wers subtracted.

1%
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Feamole 5
The antiviral activity and the LEN-gammg indycec HLA.DR expregsion az ()
blocked by the monoeclongl aptibodjes

All subclones of antibody No. 177 blocked the antiviral activity of
IFN-gamma., The neutralizing titer of the verious subclones rangaed for
4000«30,000 unite/ml. No such blocking activity was observed with the

other two antibodias. 7The results are shown in Table II.In s control
study none of thess antibodies were found to block the antiviral

activity of TIFN-gamma. None of the antibodies had an intrinsio
capacity to elicit an antiyiral state in the cells. The anti.receptor
monoclonal antibodies waere tested for their ability to block the
induction of HLA-DR antigens in HeLa cells by IFN-gamma. Once again'
antibedy No. 177-1 (@—=—1) exhibited high blocking activity and 50!
inhibition was observed at sascitic fluid dilution of 1:20,000.
Antibodies 37-1 (e=——e) and 183-2 (A——A) exhibited only a marginal

blocking effect (Fig. 3). Incubation of Hela cells with any of ths

three antibodies in the absence of IPN-gamma did not induce HLA-DE

antigens. Ag a positive control the neutralizing monoclonal

anti-IFN-garma antibody No. 166-5 (J- -{J) described in Novick, D. et

al (1983) EMBO J. 2, p. 1527 was used., It inhibited the IFN-gamma
induced HLA-DR, whereas no such inhibition was observed with a
monoclonal antl-IFN-gamma antibody No. 7 described in Novick, D. et al
(1982) J. Immunol. 129, p. 2244 (not shown). The maximal induction of
HLA-DR (in the absence of antibodies) was 2700100 cpm. Basal level

(in the absence of IFN-gamma) was 200 cpm and was subtracted from all

readings.

lé
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Table II: Neutralization of IFN-gamma activity in WISH cells
by anti-receptor antibodiaes.

Sample i - Titt;!r (units/;nl)
lmmuna :;;:1:; (mou;;) ‘_. 35-000
Control serunm <80
Hybridoma 37 <60
Hybridoma 177 2000
Hybridoma li"?-l“ 4000
Hybridoma 177-104 30000
Hybridoma 183 <60
Ascltic fluid 177.10~ 60000

AR E— S

~ A subclone of antibody No. 177.

The inhibition of IFN-gamma c¢lass II MAC antigﬂns (HLA-DR) Dby
anti-receptors antibodies was performed as follows: HeLa cells (5x10%
cells/well) were seeadead in 96-well plates and incubeted for 3 hrs at
37°C in  RPMI 1640 medium (100ul, containding 12 F1S, RPMI-12). Various
monoclonal antibodies were added in serial two-fold dilutions (in 50ul
RPML=1Z), and the plates wﬁre further incubated at 37°C for 3 hrs.
IFN-gamma (60 units/ml, 350pl RPMI-1%) was then added and the platéa
were further incubated for 40 hrs at 37°C., The plates were then
washed with cold PBS (3x100u1); and fixed with formaldehyde (3.52 in
PBS, 100ul) for 30 min at 0°C. The plates were then rinsed with cold
PRS and incubated with a solution of BSA (100ul, 0.5% in 5mM Tris-HCI,
150mM NaCl, pH?7.5) for 40 min at 0°C, The plates were then rinsed
with cold PBS end incubsted for 1 . hr at room temperature with
moﬁoclonal antl HLA-DR (L~243 ascitic £luld diluted 1:300 in S0pl

RPMI-1640 medium containing 0,13 BSA and 0.12 sodium azide). The

- : 15
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plaetas were then rinsed with PHS and incubated for 30 minutes at room
temperature with 22&Y.protein A (10%cpm/well in 50wl RPMI-1640 medium

contalning 0.17 BBA and 0.12% sodium azide). Excess of radioactivity

was removed by waehing with PBS containing 0,057 Twaen 20 (3x200unl).

The cells wers then sclubiliced with NaOH (0.75Nm 200ul) and counted.

The binding of anti-receptor asantibodies to cells at 37°C and

competition by IFN-gammas wags parformed as follows: Hela cells

(3x10% /well) were seeded and grown for 2% hours at 37°C in 24 well
plates. Medium wag discarded, various concantrations of anti-receptor
antibodies (250ul, in RPMI containing 107 FBS and 0,042 sodium;azide)
were added together with IFNegamma (C-6ug/ml) and the plates ware
incubated for 3hrs., Following two washings with PES-22, **3I.goat anti
mouse sarum (250pl, 100,000 cpm) was added. The platas were left for
Shrs at room temperature, washed with PBS=2% (3xl1ml), harvested with

trypsin and counted,

Example 6 .
Inhibitiop of _ IFN-gamma Induced anti-NK effegct by anti-receptor
antlbodies '

Resistance to natural killer call mediated cytotoxicity (NK-CMC)

induced by IFN-gamma <waa preventad by incubation of the target cells
U-947 (ATCC CRL1593) with F(ab’')s fragments prepared from antibody No,

177-1 together with IFN-gamma.

The preventlion was dose-dependent and was apparent in several effector

cell: target cell ratios (2:T). No such inhibition was observed when

antibody 37-)1 or its F(Q%'}z portion were incubated with the target

16
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cells. A slmilar extent of {nhibition =f IFN-gamua-treatad 17-527
target celills by the snti-receptor antibzdies (L77«1) was obtained when

Ffigurs 4, whers
J«937 cells wers praincubatad with anti-receztor antibodias No. 37-1
), 177-1 @& or no antidody (¢——s) Ffollowed by addirilo

of IFN-gamme. Control calls were not treated with LE{~gamma (o—0).

The calls wearz +then labkaelad with

C
H
1
2
f
3
3
r
0
&
Vo
b
.
I3
|
i
{0
{r,
3
ls-'-‘
i
e

effector cells at the indicated E:7 ratlios, Spontznesouz cyfot cxlclty

was Lasy than &%,

The blocking of IFN-gamme induced rasistancs to N cell.medigtad
cytotoxiclty oy antlerecaptor sntlibody wea tasted as follows: U-937
rargss (T cells (3.5xzl0") were preincubated for 3hr at 37°C with or

without monoclonal anti-receptor antibody (53-100ng in ;AOul RFPMI 1640

medium containing 10¥ FES). IFd-gamma (1000 uaits in 250kl medium)

was added and incubation was further continued for Skrs, The calls

the effactor calls (E, nylon wool non-adharsnt peripherazl bloed

mononuelésr cells  100wl/well) at the incdicated E:T ratios, The cells

were then spun  and  the  supernatant was countsd (). Soontansous

relaase (3; up &e 67 of total cpm) wes massursd in supsrnatant of
target cells alone and total c<pm (T) was measurad Dy adding Triton

%

X-100 (1%, 100ul) te Laballed target cslls., Parcent cviotoxicicy was

& cvfotoxlagity = 100 =z C -~ 3

%trade—mark
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Lxample 7

traperation of dmmuncadsorbant god unopfrjedty chromatography of
piacantal IFN.azamme receptor ggeﬁﬁra:;gg“

an lmmuncoddsorbent was  prepared from  an immuncglobul
ggcitic fluide of mice cortalning moncclonzl antibodies secreted by

the hybridomas of the invenrion (2., of hybridomag 177 or 183). The

cantrifugation, redisolved in water and dialysed agsirngt saline, About

A golubllized placsntsl membrans preparation wias loadsd o the

ticedy column at  4%C 8t » flow ra*g of 0.2 . /min, The columm wase

washed with PES containing 1L Tricom X-100 144 ml) and alutsd by
b4 d Wy oy e~ - T N - : r 3 L * % -

Citric &cia (30 mM, pHZ) contalning 0,057 Triton L=100 and G.08%

sodium azide., Elutad fraptions wera neutralizad by Hapes buffar (1M,

pH 8.3) and kept at 4°C., Tha column wes menitorsd Ry binding of
radiclabaled TFN-gamms and 2 purificzation of 4230 fold was achieved in
one step (Tabla IIT). Analysie of ths purified recepror preparation by
SUB-PAGE using 7.57 polyecrylamida gel under reducing conditions and

gllver gtaining ravealed the prasence of s qajor band corrazponding 4o

i

& mo.acular welight of sgbout 33,000, This surified N-gamma regeptor

retalined its binding activity.

membrane racaptor (lans C, Q.%ug), immuncaffinity =urifisd recantoy
! =3 . o

“trgde-mark
18
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(lane B, U.6ug), sample medium 2lens ()

[
]

31
v

;oand molecular waight

000} bovineg serum albumin 67, 000;

cvalbumin 43,000 and carbonic aﬁhydraﬂe 30,000 wers alectrophorased

in the preesencs of fe.mercssccathancl in palyscrylamide gel., Zrotein

cands wera vigualizad by silver sta

<) ik&i-ﬁb% 8

Table 1IT: Tmmuncaifinity chromatography of
racaptor

wEEl-1IFN-gamma Specific
Stap Progein hinding activity  Purlfiication
(mg) (pmol) (pmol/mg) (£ald)
A efo TP 0 AN Aty i, ML P 1) A oSy vy ottt T . SIS L T U ol pdmpphintin : sivefie SR X AL TN U ¥ LI e ot o o A
Solubilized 143,48 O.38 0,004
Tembranes
EKlugre Q.02 0.34 17 4250
(Zrzctiong 1-2)
e I T L R — W A A AT S e e R e ' AR SN S 5 4 y )yt w2 P M M e s r——

i.ized  regsptor from various

purdfication stepz wers mixed with *837_7m

with or without labeled IFN-zaama

} o The mixturs wes incubated for 2 hRours at LAC,

. . + N o= & - o * a
IGg (0.1%1 in FES, 0.3ml} was then added, followed by PEZ-8000 (22& in

PEE, 0.5ml), Thge mixture wgs lefr £for

w0 minutes at 497 and then

paiegad through a 0.4240 Filter ﬁ25mm.H5¥?*,Milligara}+ The filtsrs wars

coosglution (82 in PB3), and counted.

2ackground counts were dstermined in the presen

L E Q.

R

gxrmsg unlabeled

Hegammg and wers gubtraczed. EBinding 1s enpressed in pnolas of

§—
L
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SDE-PAGE under redusing conditicns g1l slectrohlonnad onto

nitrocellulcse ghesets (B4 B85, Schleicher and dehasll) st 80 wvolt,

i

ZE0mA in  Z23%mM

%

w = r * , & . . . .
riz HGL/ L0mM glycine buffey (pH 2.3/207 methancl feor

B

nours at 4°C. After slsctwobloetting the nitroczllulose sheet was
incubated ovarnight with 52 non-fazt milk in PBES containing 0.05%

Tween-20 and 0,027 sodium gzide (blocking tuffer)., The nitroocsllulnse

three anti-IF~gamma recepter moncclonal zntibodies (immunoglobulin

fraction 0f ascitic fluids 10mg/ml diluted 1:1350 4in the blocking

buffery). Following WRENINES in G.052 Twagli=20 in PES, the
'- I P S T .. : W B = - ' _
nitroceiluloss sheset wag incubsted for 3 hours at room temperabur

wlith *23].ggall agntl-mouse eerunm  (0.7x10® cpm/ml, im the blocking

~

nuffer). The gheet was then washad, dried and sutocradliogranhed,

Mot

Y P 3F R vl 1 -l
NEZLEUT il

g of the load fractlen, efflusne and gluste wasg

parformed. Analysls of sn saliguot <£rom =the lcocad fraciion which
conglztad of golubliizgd placental membranes revealed 4 singls band of
molecsular welght 88,000, Whan this mambrane praparation wasg passed on

immunocatrtl

—

ity Solumn, the 88,000 bans could not bDe dstectsd in

od

Ly
i
)

]

rhe effluent fraction.

cloppe enceding TFN-gamms binding proteins from Halg

i

1:10% recombinants of differanit inssrts from & cDNA Hala librarzy in

Atradz-merk
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samodas gtll o (Clontach Laboratories, Ine., J.3.A.) ware sereenad with
Y 1‘ 3 .-';: -y kol Ly i - X o e 3 ' y ) . =

ths a1 G antli-IFNezaoms Tecentor monoslonal sntibedias, rosges were

|3,
-
i3
<y
>
ol
¥y
e S
3
b
2
W
113
it
"
e
£
-
443
=
ik
o3
ma
g
L3
o
e
BE
&P
S
o
Lh
e
Lyt
Y
4
>
:—JJ
[}
P
g
L)
Lk

overlaid on plagues and further incubsted for € hours at 37°C, eftar

Fiitars wzre marked end transfered to 107 low fas millk (12}, 0.05%

mvaed 20 in PAS for bloeking {2 hrs &t raom wemparaturs), The two gsts

with monoclonal anci-IFN-gamms recerptor antibodiae obraingd in Tyamn]u

 (monoclonal antibody 177-1 was preferably used', (20 wig/ml ln

blocking solutioen) for 2 hrs at room tempsrature, Tha filters wers
waghed 5 times with PBS-Twsen and positlve clones wers ldaneifigd oYy
*e%l-goat anti-mouse F(ab)2 (7 x 10® cpm/ml in blockizmg sclution)

following an overnight lacubavion at 4°C and axtensive washings with
rR¥-Tween. Positlva clonee wers picked into 1 ml TMG (10mM PTris-HCL,

eH 7.3, 1 mM Mg SC4, 0,02% gelatin) csontaining 100 iLi of chloreform

o
[Py
i
L3
o
t:"l.
(s
ok

and the phages were further subclonad by the game procadure &

above, In Flgure &, Fig, 54 shows the scresening of a2 cDNA Hela

pegitive phages, DNA was purifiied by CaCl! gradisnt Ffollowad b

phenol-chloreform extracuion,

*trade-mark
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ample 10

Ghayscteriuation of the jsolated glones fir pHela cells cDNA libhrarvy

Th ‘\.
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il lambda gell DNA contalning pesitiva cDNA clonags wers
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22l 286, Cross hybridization among the clones was checkad by Soucharn
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>

Y L - oy - » , 2
8.1 Iour vw KD clonas but not to the 4.7%H nlone, whils the 0.7 Kb

probe hybridizsd only to the ¢,7 Kb clons.
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the 3’'-and of the sanse strand of the 1.8 Kb insert'(Fig; 7) 18 close
to the HindIII site and 73 RNA polymerase promoter of tha BS vector,
whereas the 5'-end is close to the BamHI site and T7 RNA polymarase
promoter of the BS wvector (Fig. 17). As expression vector we used
plasmid TL-IFNQac describad by Chernajovsky Y., et al. in Biochemical
Engineering III, Annals N.Y. Acad. Sci., Vol 413, pp 88-96, 1983. This
plasmid which containg a tryp-lac promoter and a ribosomal binding
site followed by an FEcoRI site, was cut by EcoRI and HindIII and
ligated with a synthetic EcoRI-BamHI linker (containing the initiator
ATG) to the BamHI-HindIII fragment of BS~39cDNA to yield plasmid
TL-39cDNA (Fig. 17). This construction adds 9 codons to the coding
sgquence of the 39 oDNA  fragmomt, Tlw TL-3YCUNA plasmid wasg
tranefected into J. _coli JM101 4is and cultures were induced with
igopropyl thiogalactosidase (IPTG) as deecribed by Chernajovsky et al.
(ibidem). Haxvesting of the cells and extraction of the protein,
lmmunoaffinity chromatography, westexrn blotting and cross-linking of
+281-1FN-gamma were performed as in Examples 14 to 17, respectively.
For the crosg-linking of *231.1FN- gamma, aithsr rabbit anti-IFN-gamma

receptor monoclonal antibody are used

garum or mouse anti-IFN-gamna

for immunopracipitation.

in Figure 18: Lane A - Molecular weight ‘markers; lane B - Crude
extract of non-induced bacterisa No. 39. Lane C and D - Crude extract
of IPTG~induced Dbacteria No. 39 after 60 min, and 43 min. of
induction, wespectively. Blot incubated with antibody No. 177-1.
Lanes E-H - as A-D, but incubated wich antibody No, 183. lLanes I-L -

ag A-D, but incubated with antl-IFN-garma antibody (naegative control),
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comprises the sequence shown in Figure 13, Extraction from the cell

cultura, immunoaffinity chromatography, Western Dblotting and

+28I1-1IFN-gamma cross~linking were pearformad as above.

In Figure 20: Lane A, B - Crude extract of IPTG-induced bactsris No.
76 after 120 min. and 180 min., respectively. Lzne ¢ - Crude extract
of non-induced bacteria No., 76. Llane D -« Molecuylar welght markers,

Blot incubated with a2 mixture of antibodies No. 177-1 and 133,

As shown in Figure 20, induced proteins of Mr of 17,000 and 32,000
were obtajined when the blot was incubated with a mixture of antibodias

Ne, 1771 and 183 (Lanes A and B).

Utility and compogitions

The IFN-gamma binding proteins of the present invention, the proteins
substantially homologous thersewith or fragments thersof, can be used

elther alone or together for modulating the activity and protecting

againaetr rthe deloterious wlfecus o0f IFN-gamma by syetemic or local
administration. They will bhe wuseful {u the treatment of conditions
wherein excess of IFN.gamma = endogenousnly formeld ur 15 exogenously
administered. Thus, modulation of IFN.gamma activity by IFN~garma
binding protein 4s beneficisl 4n cases of undesired production of
endogenous IFN-gamma which may occur in local inflammation, systemic
inflammation such as occcuring in sgaptic shock and in various
autoimmune and inflammatory diseases, including but not restricted to
rheumatold arthritie, multiple sclerosis, Jjuvenile diabestes at its
onget, polymyositis, Bshcet disease, thyroiditis, Lupus erythematosus

and dermatitis. Modulation of IFNegamms activity by the LFN-gamna
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binuing proteins is also beneficisl in casgses of administration of

exogenous IFN-gamma whenever side effectr Aue +o overdease or LU

patient’'s sensitivity to IFN-gamma 48 diagnosed. Alternatively the
IFN-gamma binding proteins c¢an be used to prolong or even enhance the
antiviral, anti-inflammatory, anticellular or any other activity of

both endogernous and exogenous IFN-gamma:

T4e proteins of the invention can bhe formulated according to known
mathods to prapars pharmaceutlically useful compo:citions in a mixture
with a phermaceutically acceptable carrier vehicle. Suitable vehicles

and their formulations are described, for axample, in Remington's

Pharmaceutical Scilepces hy E.W. Martin.

The pharmaceutical compcsitions of the {invention are prepared for
administration by mixing the Jrotein with physiologlcally acceptable
carriers, stabilizers and exciplents, and prepared in dosage form,
6.8, by lyophilization in dosage vials. Thae amount of active compound

to bae administerad will depend on the route of administration, the.
digsease to ba treated and the conditioen of the patient. The way of
administration can ba via any of the accepted modes of administration

for similar agents and will depénd on the condition to be treatsd,

32
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CLAIMS:

1.

A DNA molecule encoding a protein comprising the amino acid sequence of Figure 9 or a

protein substantially identical therewith and having IFN-gamma binding activity.

The DNA molecule according to claim 1 comprising a recombinant DNA molecule or a
cDNA molecule, said recombinant DNA molecule or cDNA molecule comprising the

nucleotide sequence of Figure 9.

The DNA molecule of claim 2 wherein the cDNA molecule is of 0.5 Kb or 1.8 Kb, said 1.8
Kb cDNA upon digestion with restriction enzymes providing a restriction map as shown in

Figure 7, said 1.8 Kb cDNA molecule further comprising the nucleotide sequences of Figure
11A or 11B.

The DNA molecule according to any one of claims 1 to 3 operably linked with a DNA
sequence capable of effecting expression of the DNA molecule encoding a protein comprising
the amino acid sequence of Figure 9 or a protein substantially identical therewith and having

IFN-gamma binding activity.

A DNA molecule encoding a protein comprising the amino acid sequence of Figure 13 or a

protein substantially identical therewith and having IFN-gamma binding activity.

The DNA molecule according to claim 5 comprising a recombinant DNA molecule or a
cDNA molecule, said recombinant DNA molecule or cDNA molecule comprising the

nucleotide sequence of Figure 12.

The DNA molecule according to any one of claim 5 or 6 operably linked with a DNA
sequence capable of effecting expression of the DNA molecule encoding a protein comprising
the amino acid sequence of Figure 13 or a protein substantially identical therewith and having

IFN-gamma binding activity.

A protein wherein at least part of the protein molecule is encoded by the nucleotide sequence

of Figure 9, said protein having IFN-gamma binding activity.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20).

CA 02002833 2000-12-20

The protein according to claim 8 comprising the amino acid sequence of Figure 9 or a protein

substantially identical therewith and having IFN-gamma binding activity.
The protein according to claim 8 or 9 comprising the amino acid sequence of Figure 11B.

The protein according to claim 10 further comprising the amino acid sequence starting from

the ARG-GLY-ASN-SER sequence as shown in Figure 11A.

A protein comprising the amino acid sequence of Figure 13 or a protein substantially

identical therewith and having IFN-gamma binding activity or a fragment thereof having

IFN-gamma binding activity.

A protein encoded by the nucleotide sequence of Figure 12 or by part thereof, said protein

having IFN-gamma binding activity.

A replicable expression vehicle comprising the DNA molecule of claim 4 and capable, in a

transformant host cell, of expressing a protein according to any one of claims 8 to 11.

A replicable expression vehicle comprising the DNA molecule of claim 7 and capable, 1n a

transformant host cell, of expressing a protein according to claim 12 or 13.
A host cell transformed with the replicable expression vehicle of claim 14.
A host cell transformed with the replicable expression vehicle of claim 15.
The host cell according to claim 16 or 17, wherein the hosf cell IS a prokaryotic host cell.

The host cell according to claim 16 or 17 wherein the host cell is a eukaryotic host cell.

A process for producing a protein of any one of claims 8 to 13 comprising the steps of: (a)

culturing a transformant host cell according to claim 16 or 17 in a suitable culture medium, and

(b) isolating said protein.
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21.

22.

23.

24.

25.

26.

27.

28.

29.

CA 02002833 2000-12-20

Anti-human IFN-gamma receptor monoclonal antibody which blocks binding of IFN-gamma to
its receptor and inhibits IFN-gamma biological activity, said anti-human IFN-gamma receptor

monoclonal antibody being further capable of binding to a non-IFN-gamma receptor IFN-gamma

binding protein.

Anti-human IFN-gamma receptor monoclonal antibody according to claim 21, said antibody being
produced by hybridoma CNCM 1-814 (No. 177-1).

Hybridoma CNCM 1-814 (No. 177.1).

A pharmaceutical composition comprising a protein according to any one of claims 8 to 13 as

active ingredient together with a pharmaceutical_ acceptable carrier.

A protein according to any one of claims 8 to 13 for use in protecting against the deleterious

effects of IFN-gamma in mammals.

A protein according to any one of claims 8 to 13 for use in the treatment of conditions wherein

excess of IFN-gamma is endogenously formed or is exogenously administered.

A protein according to any one of claims 8 to 13 for protecting against the action of IFN-gamma

in autoimmune diseases.

A protein according to any one of claims 8 to 13 for use in modulating the effects of IFN-

gamma.

The protein according to claim 10 or 11 or a protein substantially identical therewith and

having IFN-gamma binding activity or a fragment thereof having IFN-gamma binding

activity.
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THE TRANSLATED SEQUENCE

CAG ACC
GLN THR

(zCT
ALA

SCT
ALA

CCT
PRO

GCT
ALA

ATC
ILE

GAC
ASP

GCT
ALA

CAG
GLN

GTT
VAL

GGC
GLY

ACC TCT GAA
THR SER GLU

ATG
MET

CCT
PRQO

TGC
CYS

GCA
ALA

TCT
SER

CAG
GLN

TTT
PHE
CAT
HIS

GGA
GLY

GGA
GLY

AAC
ASN

GCT
ALA

GCT
ALA

GAG
GLU

TGG
TRP

2002833

OF THE IFN-GAMMA RECEPTOR SEGMENT BINDING IFN-GAMMA
(CLONE 15-21-1 OF 0.5 KB)

AAC CAG
ASN GLN

ATG
MET

CAG
GLN

GGC
GLY

CCT
PRO

ATG
MET

CCT
PRO

CGG
ARG

AAT
ASN

GTG
VAL

GGT
GLY

TGT
CYS

GCT
ALA

TAT
TYR

GCC
ALA

CAG
GLN

ACC
THE

30

ACT CCT ATT
THR PRO

90

GCT GTG
ALA VAL

TTG
LEU

ACA
THR

AAC
ASN

TCT
SER

150
GGA
GLY
210
GTC
VAL
270
TCT
SER
330
TCC
SER

ILE

CAC
HIS

ACA
THR

TGT
CYS

GTG
VAL

CTC
LEU

CCC AGC

PRO

GCA
ALA

CTC
LEU

GGC
GLY
GCT
ALA

TGT
CYS

FIGURE 9

SER

CTC
LEU

CCT
PRO

TTC
PHE

GTG
VAL

AAC
ASN

AGC
SER

TTG
LEU

TCA
SER

TCA
SER

ACA
THR

ACA
THR

ACT
THR

GGA
GLY

GGA ATT

GLY

ILE

CCA. ..

PRO

GTT CAC
VAL HIS

CAA
GLN

GGA
GLY

GGC
GLY

TGT
CYS

CCC
PRO

AGC
SER

CTT
LEU

CTA
LEU

AGC
SER

TCT
SER

ACC
THR

CCC
PRO
GGA
GLY

TRANSLATED SEQUENCE OF SEGMENT OF CLONE 18-4-3 (0.7 KB) FRCM IFN-GAMMA RECEPTOR

CCT
PRO

ACG
THR

GTT
VAL

TTT
PHE

CAG
GLN

GCT
ALA

GAT
ASP

ACA
THR

CTG
LEU

GCC
ALA

CTT
LEU

GCC
ALA

CcCT TCA

PRQO

CGT
ARG

GGA
GLY

GGC
GLY

GCT
ALA

GGA
GLY

SER

TCC
SER

GAG
GLU

TCT
SER

GCC
ALA

TGT
CYS

AL e o ARSI &M i .

GCT
ALA

ACA
THR

GGA
GLY

GCG
ALA

ACT
THR
AGT
= ER

GA'T
AS??

GGi5
GLY

AAC
AS)

CTC
LEJ

GGG
GLY

TCT
SER

cccC
PRO

CCA
PRO

CCC
PRO

TTC
PHE

CGT
ARG

GGA
GLY

O it . Mz AGINE ESifn o5 Rih ok WL AT R

Al
ARG

GST
GLY

AG

SER
CTT
LEU

CCC
PRO

AGC
SER

TCC
SER

GAG
GLU

GCC
ALA

CTC
LEU

GCA
ALA

TCT
SER

30
CAC
HIS

90
CTT
LEU
150
ACT
THR
210
TTC
PHE
270
GAC
ASP
330
TGT
CYS

AAA
LYS

TCT
SER

TGT
CYS

TCC
SER

TTT
PHE

CTC
LEU

FIGURE 10

CAA
GLN

GCG
ALA

CTA
LEU

CTC
LEU

AAA
LYS

CGA
ARG

O LU 5 TR RS IER TR P ¥ LICT A S N L

GGA
GLY

GAG
GLU

TGG
TRP

CCA
PRO

TGG
TRP

TGG
TRP

GCA
ALA

GGC
GLY

GCG
ALA

AAG
LYS

AAT
ASN
GGN
GLY

LYS

GTG
VAL

GGA
GLY
GCT
ALA

GAG
GLU

GCT.

ALA
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GCA
ALA

GCG
ALA

CGG
ARG

GCG
ALA

TGG

CAG
GLN

GTG
VAL

CGT
ARG

GCT
ALA

AGG

TRP ARG

AAT
ASN

GTG
VAL

GCA
ALA

TTG
LEU

TCT
SER

CAA
GLN

GCA
ALA

TCT
SER

CAT
HIS

CGG
ARG

e & @

4 v, *

- P o,
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BARTIAL SEQUENCE OF CLONE 39 CDNA (CORRESPONDING TO 0.5 KB PROB:

GGA
GLY

TCT
SER

end:

linker segQuence

AGG ATC CCC
ARG ILE PRO

CAT CGC ATA
HIS ARG ILE

CGT GGC TCA
ARG GLY SER

SER

......

CGG
ARG

GTC
VAL

GAG
GLU

fragment BalI-Kpnl:

TGT
CYS

CAA
GLN

CAT
HIS

GTG
VAL

AGC
SER

TTG
LEU

CCA
PRO

AAT
ASN

CAG
GLN

AGA
ARG

CAG
GLN

GCT
ALA

GCT
ALA

CCT
PRO

GCT
ALA

ATC
ILE

GTG
VAL

ATA
ILE

ACC
THR

GAC
ASP

GCT
ALA

CAG
GLN

GTT
VAL

GGC
GLY

GGG
GLY

AGT
SER

ACC
THR

ATG
MET

CCT
PRO

TGC
CYS

GCA
ALA

TCT
SER

CAT
HIS

CCT
PRO

TCT
SER

CAG
GLN

TTT
PHE

CAT
HIS

GGA

GLY

GGA
GLY

GCT
ALA

TCA
SER

GAT
ASP

GCC
ALA

LYS

GAA
GLU

AAC
ASN

GCT
ALA

GCT
ALA

GAG
GLU

TGG
TRP

GCA
ALA

CCT
PRO

GAG
CLU

Figure 11A

ACA
THR

CAT
ASP

AAC
ASN

BTG
MET

CAG
CGLN

GGC
GLY

CCT
FRO

ATG
MET

GGA
GLY

AAA
LYS

CAG
GLN

TCA
SER

AAG
LYS

CAG
GLN

CCT
PRQ

CGG
ARG

AAT
ASN

GTG
VAL

CAC
HIS

TCA
SER

TGT
CYS

GCT
ALA

TAT
TYR

GCC
ALA

CAG
GLN

<Kpnli->

GGT
GLY

Figure 11B

ACC
THR

CGG
ARG

90
AGT
SER
150
AGA
ARG

30
CCT
PRO

90
ACT
THR
150
ACT
THR
210
GCT
ALA
270
TTG
LEU
330
ACA
THR
390
AAC
ASN
450
TCT
SER

GGC
GLY

GAT
ASP

TTC
PHE

GTG
VAL

GCT
ALA

CCT
PRO

GTG
VAL

GGA
GLY

GTC
VAL

TCT
SER

TCC
SER

AAC
ASN

TTG
LEU

AGA
ARG

TCC
SER

GGC
GLY

ATT
ILE

CAC
HIS

ACA
THR

TGT
CYS

GTG
VAL

CTC
LEU

AGT
SER

AAA
LYS

CCT
PRO

TGC
C¥S

AGT
SER

CCC
PRO

GCA
ALA

CTC
LEU

GGC
GLY

GCT
ALA

TGT
CYS

GAG
GLU

AAT
ASN

TCC
SER

CAG
GLN

GAG
GLU

AGC
SER

CTC
LEU

CCT
PRO

TTC
PHE

GTG
VAL

AAC
ASN

"o PILIET PEINTYT PURRFRPOREE AR T S cm et e

AAG
LYS

ACC
THR

ACG
THR

GAG
GLU

TTC
PHE

AGC
SER

TTG
LEU

TCA
SER

TCA
SER

GGA
GLY

CCA
PRO

CAT

GTG

HIS VAL

TCT
SER

TCA
SER

CCT
PRO

CCA
PRO

ACT
THR

GAG
GLU

CTG
LEU

CCA TAT GAT
FRO TYR ASPF
<-Ball->

AGT
SER

ACA
THR

ACA
THR

ACT
THR

GGA
GLY

ATT
ILE

TAT
TYR

GGC
GLY

GTT
VAL

CAA
GLN

GGA
GLY

GGC
GLY

TGT
CYS

TCT
SER

CAG
GLN

CAC
HIS

CCC
PRO

AGC
SER

CTT
LEU

CTA
LEU

AAT
ASN

LI e e L TP R L

TTT
PHE

CAT
HIS

AGT
SER

GAA
GLU

GTT
VAL

AGC
SER

TCT
SER

ACC
THR

CcCC
PRO

GGA
GLY

ACC
THR

60

GAA
GLU
120
GGT
GLY
180
CAT
HIS

6Q
GAT .
ASP
120
TCT
SER
180
TCT
SER
240
CTC
LEU
300
ACC
THR
360
TAT
TYR
420
TCA
SER



NUCLEOTIDE SEQUENCE OF CLONE 76

ATGGCAAGCT
70
CTGTTGTTCA
130
AAGAGATGGT
190
CCTCTCTACA
250
TTCLAAATGA
310
AACAACTGCG
370
CAGAAGCGCC
430
AGGGCGCCAT
490
ATCCAGCTGG
550
TACATGAGCA
610
CCGGAGCAGG
670
CTAAAGCAGT
730
ACAAGTTCAA
790
AGAACTACAT
850
CCCAGTGGCA
910
GAGCGCAGAG
970
GTTTCCCTCT
1030
CCCTGTGGAA
1090
GGGATCAGCT
1150
GGAGCCACTT
1210
CGTGCACGTC
1270
GGGAGCCTGC
1330
CTCTCCCACT
1390
GAGGTTCGTT
1450
CAGAAGTCCC
1510
TCCCTTGGAG
1570
AGCCCACACG

TGATATCGAA
80
TGATCAAGAG
140
TTCGCTTGAC
200
GCATTCCCAT
260
AARAACATGTT
320
TGGAGGCCAA
380
TCACCGTCTA
440
CCGACTCGGC
500
ACATTGATGG
560
AGCTGGAGAA
620
AGGAGTATCG
680
CATCGCTGGEG
740
GAAGACGAAA
800
CCGGCACGCAG
860
GCAAGCTGCC
920
CCGGCAAAGT
580
CCCAGAACCG
1040
CGTGTCGTCA
. 1100
GAAGGATCAG
1160
CCCGTCTAGT
1220
TGTCTTGCGT
| 1280
TGGCCCGCCT
1340
GTGCCTGCCA
1400
TGATTCCTGG
1460
AGTCTGAGGA
1520
GGAAAGGTGT
1580
TTTTGCTGTT

Figure 12

.-_———“4-._“

30
TTCGGGCGGEG
a0
GGCCCAAGGA
150
CAACCATGAA
210
CGAGAACATC
270
CCAGGTCATC
330
GGACTGGATC
390
CCACCCGTCC
450
TCCGGGCTGC
510
GGACCGTGAG
570
GATGCAGGAG
630
ACGTTTCGTC
690
GTTGGGGCTT
750
TATGGAAGCC
810
TCCGAGACCT
870
CATGCAAAGC
930
GAGATGCACG
990
CTGCCACCAC
1050
TTTGATTCTG
1110
GAAGTGTGGG
Sall 1170
CGACTGTGAC
1230
GCACGGTGCG
1290
CGGCTTTCGG
1350
TCCAGGCAGC
1410
CTGAGGGGTC
1470
TCGTCCTTGGT
1530
AGGCTCCAGC
1590
GAATGGGGTT

cDNA (CORRESPONDING TO 0.7 KB PROBE)

40
GTTGGTGGAC
100
CGGAAGCGLCT
160
TTTACCTACC
220
CTGGCAGTGG
280
CAGCCACGAGC
340
GACATTCTCA
400
GCCTACCTGA
460
TCGCCCTGCA
520
ACGGAGCGTA
580
GCCTGTGGGA
640
ATTGACGACC
700
TGGAGCAGGA
| 760
AGGAGCACCC
820
CCACTCATTC
880
CGCAGCCTTT
940
CCGTCCCGCC
1000
CGCCACGCCC
1060
TGCTTTTTGC
1120
CTGTGCTAGC
1180
ATGCACCTCC
1240
TGTGACGLTG
1300
CTTCATCACA
1360
CATGGGAGGC
1420
AGTTTTATGG
1480
GCTTGGGGGA
1540
TTCTCCAGGC
1600
TAAAATCAGA

Aha3

LN e e 1€ ABNLATTHI B IR | 1) dt IR ANE WADHVE | AT DA I EE UL WY By tUER A R S SR A e St ket

2002833

50
ACGTGGATTC
110
TTGGGATGAA
170
ACAAAAGCAA
230
AGAAGCTGGA
290
GTGCGCTGTA
350
CCAAAGTGAG
410
GCGGCCACTG
470
CTGGCGGCCT
530
TCTACTCCCT
5390
GCAAATCTGT
650
CCCAGGAGAC
710
GCACGCCCAG
770
CATCGGAGAC
Aha3 830
CATTTAAAGT
| 8390
GGGAGGGAGA
950
CATAGACAAG
1010
TCCGCAGAAA
1070
TCCTTGTTTG
1130
CACACCACAG
1190
GGCCGTGTGT
1250
GGCTCTGTGG
1310
TTGGGAGGTT
1370
GGCCTCCCTG
1430
CTGGGAGGTG
1490
TACGGGTTCT
1550
GTCTGCGGAC
1610
ATTAACATTT

60
CGTGTCTTTG

120
GAATTTTAAG
, 180
AGGGGACCAG
240
GGAGGAGTCT
300
CATCCAGGCC
360
CCAGTGCAAC
420
GCTGTGCTGT
480
CCCAGCCAAC
540
CTTCAACTTG
600
GTATGACGGC
660
CTACAAGACG
720
TATAAGAGGG
780
AAGAGCTTCC
840
CTGCGGGACG
300
AGAGAAGGAA
960
TGGCGCTGGE
1020
GCTCACCTGG
1080
TGGGGATCTG
1140
CCAGCCTCAG
1200
GCATCAGTCT
1260
CTCTGTGCCC
1320
CAGAGCATTA
1380
TTCCACTTTC
1440
CAGAACTACA
1500
GTCCACAGAG
1560
CCACAGTTGA

GCCACCCCC. ...



PARTIAL PROTEIN SEQUENCZ DEDUCED FROM CLONE 76 cDNA

{mm—m—— ~-linker sequence
SER .

MET
LEU
LYS
PRO
PHE
ASN
GLN
ARG
ILE
TYR
PRO
LEU

ALA
LEU.
ARG
LEU
LYS
ASN
LYS
ALA
GLN
MET
GLU
LYS

SER
PHE
TRP
TYR
MET
CYS
ARG
PRO
LEU
SER
GLN
GLN

LEU
MET
PHE
SER
LYS
VAL
LEU
SER
ASP
LYS
GLU

ILE
ILE
ARG
ILE
ASN

GLU.

THR
ASP
ILE
LEU
GLU

Figure 13

LYS
LEU

PRO .
MET I

ALA
VAL

SER .

ASP
GLU
TYR

GLY
GLN
HIS
ASN
VAL
TRP
PRO
GLY
ARG
GLN
PHE

GLY
GLY
GLU
1LE
ILE
ILE
SER
CYS
GLU
GLU
VAL

VAL
ARG
PHE
LEU
GLN
ASP
ALA
SER
THR
ALA
ILE

GLY
LYS
THR
ALA
PRO
ILE
TYR
PRO
GLU
CYS
ASP

GLY
ARG
TYR
VAL
GLU
LEU
LEU
CYS
ARG
GLY
ASP

HIS
PHE
HIS
GLU

ARG

THR
SER
THR
ILE
SER
PRO

2002833

VAL

GLY

LYS
LYS
ALA
LYS
GLY
GLY
TYR
LYS
GLN

ASP
MET
SER
LEU
LEU
VAL
HIS
GLY
SER
SER
GLU

SER
LYS
LYS
GLU
TYR
SER
TRP
LEU
LEU
VAL
THR

VAL
ASN
GLY
GLU
ILE
GLN
LEU
PRO
PHE
TYR
TYR

SER
PHE
ASP
GLU
GLN
CYS
CYS
ALA
ASN
ASP
LYS




2002833

Xbal

BS cleone 39 c DNA

BJMUI
: PR
T € o Y
e
. S S ¥ )
BamHr e —— =z
KPﬂI Hind 7

e 0.5 R b iy e
1.3 Rb —————>

cut BamHr
+ Hind I

+ LiNnkeER EcoRzx- QamHz

AATTCATGAG
GTACTLCTAG-s

Figure 17
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2002833

LINKER EcoRT ~ Hind e

_AATTC ATG&CA |
A g-&-a cCGCTTCER-S
/

LIGRTE

Cu;' Hf!hd‘.ﬂf BS C.lonc ?g C.DNA
* BaaHy | Hindm

aam Pux Bgis Exa Rz

TL-~36 <DNR

Bam Hr

Figure 19
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UNSCANNABLE ITEM

RECEIVED WITH THIS APPLICATION

(ITEM ON THE 10TH FLOCR ZONE 5 IN THE FILE PREPARATION SECTION)

DOCUMENT RECU AVEC CETTE DEMANDE
NE POUVANT ETRE BALAYE
(DOCUMENT AU 10 IEME ETAGE AIRE 5 DANS LA SECTION DE LA

PREPARATION DES DOSSIERS)
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