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15 concomitant therapies.

A thrombolytic which is important for taking as a
starting point for developing new thrombolytics is
tissue plasminogen activator (t-PA), which has a higher
20 fibrin selectivity and a superior activity in
comparison with streptokinase or urokinase. The
deletion mutants reteplase and lanoteplase, as well as
tenecteplase, are further developments of this
plasminogen activator.
25
Tissue plasminogen activator (rt-PA) is a single-chain
glycoprotein composed of 527 amino acids. The molecule
which is initially single-chain (sct-PA) is cleaved by
proteclysis into a two-chain form (tct-PA). +t-PA
30 possesses defined structural and functional domains.
Thus, the N-terminal constituent chain comprises the
finger domain (F, Serl-Lys49), the epidermal growth
factor domain (E, Ser50-Asp87) and two kringle domains
(K1, Thr88-Glyl76; and K2, Asnl77-Cys26l). The C-
35 terminal chain, which includes a serine proteinase
domain (P), comprises amino acids Ser262 to Pro527. By
means of the amino acids His322, Asp371 and Ser478, the
C-terminal chain forms the active center.
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of US patent 4,766,075 and a |arge nunber of publications (e.g. Bode 5 and
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Like most other trypsin-like serine proteinases, sct-PA

is converted into the tct-PA form by cleavage. The
cleavage takes place at the bond between Arg275 and
Ile276. After that, the two chains are then only held

15 together by way of a single disulfide bridge between
serine 264 and serine 395.

This numbering of the t-PA cleavage site corresponds to
that chosen by Bode and Renatus (loc. cit). However,

20 other authors use a different numbering as a basis and
define the cleavage or activation site as R15-I16 or
R310-I311. However, the sites which are defined in this
way do not differ functionally or structurally.

25 Tissue plasminogen activator (t-PA; alteplase) is able
to activate plasminogen, which is transformed into
plasmin. However, it is evident from kinetic constants
that t-PA is only able to activate circulating
plasminogen weakly. The two t-PA forms, i.e. both the

30 single-chain molecule and the two-chain molecule,
exhibit what are in principle the same pharmacological
properties. However, fibrin-bound plasminogen is
activated with a catalytic potency which is three
powers of ten higher than that with which free

35 plasminogen is activated. Accordingly, the thrombolytic
property of tissue plasminogen activator 1is very
greatly augmented by the presence of fibrin.
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activation reaction with plasmincgen can no longer take
place (Bennet WF, Paoni NF, Keyt BA, Botstein D,
Jones AJS, Presta L, Wurm FM, Zoller M: High resolution
analysis of functional determinants in human tissue-
type plasminogen activator. Journal of Biological
Chemistry 1991; 266: 5191-5201).

Tissue plasminogen activator is metabolized rapidly via
the liver. Hepatic insufficiency in a patient therefore
prolongs the plasma half-life of the substance
(Emeis JJ, van den Hoogen CM, Jense D: Hepatic
clearance of tissue-type plasminogen activator in rats,
Thomb Baemostas 1985; 54: 661-664; Tiefenbrunn AJ,
Robison AK, Kurnik PB, Ludbrook PA, Sobel BE. Clinical
pharmacology in patients with evolving myocardial
infarction of tissue plasminogen activator produced by
recombinant DNA technology Circulation 1985; 71:
110-116).

Plasminogen activators are developed for treating
thrombotic diseases such as cardiac infarction and
stroke. t-PA is currently the only thrombolytic which
is approved by the Food and Drug Administration (FDA)
in the USA for treating stroke.



25 (Eneis JJ, van den Hoogen CM Jense D Hepatic clearance of tissue-type
pl asm nogen activator in rats, Thonb Haenostas 1985; 54: 661- 664,

Ti ef enbrunn AJ, Robison AK, Kurnik PB, Ludbrook PA, Sobel BE. dinica

phar macol ogy in patients with evolving nyocardial 30 infarction of tissue
pl asm nogen activator produced by reconbi nant DNA technol ogy Circul ation
1985; 71: 110-116). Plasm nogen activatgrs are devel oped for treating 35
t hronboti ¢ di seases such as cardi ac infgrction and str -PA is
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%Lgt amat e r eGANG;S, .bQFEEQEﬁog’(%ﬁBOQn@‘reggégi rhe%rdi‘ﬁl' eHanFge\ADj 15
calf RL: Vanpire bat salivary plasm nogen activator (desnoteplase): a
uni que fiBri redfitam cféﬁi‘}nec%ml?rﬁgesismm% oABt Whkdr begyedd@dat EBA- Stroke
2003; 34(2): deficient mice. Nat Med 1998; 4(2): 228-231). It is
suspected that these enlarged lesions are due to
stimulation of the NMDA-dependent glutamate receptors
(Liberatore GT, Samson A, Bladin C, Schleuning WD,
15 Medcalf RL: Vampire bat salivary plasminogen activator
(desmoteplase): a unique fibrinolytic enzyme that does
not promote neurcdegeneration. Stroke 2003; 34(2):
537-543). A proteoclytic cleavage of the NMDA receptor
by t-PA could be responsible for this effect (Nicole O,
20 Docagne F, Ali C, Margaill I, Carmeliet P, MacKenzie
ET, et al: The proteclytic activity of tissue
plasminogen activator enhances NMDA receptor-mediated
signaling. Nat Med 2001; 7(1): 59-64).

25 The object of the present invention is therefore to
provide a novel therapeutic treatment of thrombotic
diseases, in particular of stroke.

This object 1is achieved by using a plasminogen-

30 activating factor which exhibits a capacity to bind
lysine which is reduced as compared with that of the
native plasminogen activator. In a particularly
advantageous embodiment, +the plasminogen activator
exhibits a modified kringle domain, preferably a

35 kringle 2 domain which 1is modified as compared with
that of the native t-PA. This 1latter domain can be
entirely or partially deleted such that the capacity to
bind lysine is reduced.



537-543). A proteolytic cleavage of the NVDA receptor by t-PA could be
responsible for this effect (Nicole 0, 20 Docagne F, Ali C, Margaill |
Carneliet P, MacKenzie ET, et al: The proteolytic activity of tissue

pl asm nogen activator enhances NVDA receptor-nedi ated signaling. Nat Med
2001; 7(1): 59-64). 25 The object of the present invention is therefore to
provide a novel therapeutic treatnment ofgthronmbotic diseases, in particular
of stroke. This object is achieved by using a plasm nogen- 30 activating
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be enpl oyed iakcorae@icdandehniche tiheenfyent i@nmosiFaeidl ikedat - PA. 10 The
significance of the K2 donmain, including the preparation of t-PA K2
deletion nutants, is described in detail in Horrevoets AJ, Smlde A de

Vries C,10 The significance of the K2 domain, including the
preparation of t-PA K2 deletion mutants, is described
in detail in Horrevoets AJ, Smilde A, de Vries C,
Pannekoek H (The specific roles of finger and kringle 2
domains of tissue-type plasminogen activator during in
15 vitro fibrinolysis: Journal of Biological Chemistry,
269, 17, 12639-12644, 1994).

Because their ability to bind lysine is lacking or
reduced, the plasminogen-activating factors which can
20 be used in accordance with the invention exhibit an
elevated fibrin selectivity and a reduced ability to be
activated by fibrinogen or beta-amyloid. This reduced
ability to be activated by fibrinogen is probably the
cause of the fibrin selectivity. The possession by the
25 plasminogen activator of a high fibrin selectivity is
of considerable importance in connection with treating
stroke, in particular, since, for example, the native
t-PA can be activated by the fibrinogen which overcomes
the damaged blood-brain barrier and then stimulates
30 glutamate-mediated excitotoxicity by subsequently
activating the NMDA receptors. Accordingly, the
reduction, in accordance with the invention, of the
ability of the plasminogen activator to be activated by
fibrinogen also leads to a reduction in neurotoxicity.
35
The importance of the lysine-binding sites on the t-PA

kringle 2 became clear, in particular, as a result of
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conparative inv e structural functional domains of t-PA
as conpared with DSPA. DSPA is a plasm nogen activator which was originally

i sol ated fromyapivdadiattsatisa, (b8pANbR 1Y Il oreekPi i Pad&md 16, 008, 019;
EP 0 383 417). DSPA can be isolated in four isoforns, of which DSPAal phal
can be 10 T'This domain corresponds functionally and structurally
more c¢losely to the t-PA Kl domain than to the K2
domain and does not possess any lysine-binding sites
(Bringmann P, Gruber D, Liese A, Toschi L,
Krdtzschmar J, Schleuning WD, Donner P: Structural
15 features mediating fibrin selectivity of vampire bat
plasminogen activators; Journal of Biological Chemistry
1995; 270(43): 25596-25603). There are therefore some
statements in the literature to the effect that DSPA
does not possess any kringle 2 domain.
20
Furthermore, DSPA is always present as a single-chain
molecule since a plasmin activation site as in t-PA is
lacking. As compared with t-PA, the activity of DSPA is
stimulated about 45 000 times in the presence of fibrin
25 whereas, according to Gardell SJ, Duong LT, Diehl,
York JD, BHare TR, Register RB, Jacobs JW, Dixon RA,
Friedman PA (Isolation, characterization and c¢-DNA
cloning of a vampire bat salivary plasminogen
activator: Journal of Bioclogical Chemistry 1989;
30 264(30): 17947-17952) this value is 205.

A diagram of the structure of DSPA is enclosed as
Fig. 2. Fig. 2b shows a comparison of the amino acid
sequence of t-PA with that of DSPA (SEQ ID Nos. 1+2}).

35
In the past, the ability of t-PA to bind fibrin was
attributed functionally to +the finger domain and
kringle 2 (van Zonnenfeld AJ, Veerman H, Pannekoek H:



prepared reconbi nantly using CHO cells. In contrast to t-PA, DSPA only has
one kringle domain. 10 This domain corresponds functionally and
structurally nore closely to the t-PA KL domain than to the K2 domain and
does not possess any |lysine-binding sites (Bringmann P, G uber D, Liese A
Toschi L, Kratzschmar J, Schl euning WD, Donner P: Structural 15 features
medi ating fibrin selectivity of vanpire-bat plasm nogen activators; Journal
of Biological Chemistry 1995; 270(43): 25596-25603). There are therefore
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10 270, 21, 12355-12360, 1995).

Bakker et al. prepared various modifications of t-PA,
for example two deletion mutants which lack either the
kringle 2, the finger domain or the epidermal growth
15 factor domain. These mutations were also combined and
some of them were additionally provided with a point
mutation in the kringle 2, namely involving the
substitution D236N. This selective amino acid
substitution leads to the replacement of the Asp in
20 position 236 with asparagine and thereby to the
deletion of the lysine-binding site (LBS in the K2
domain). For the preparation of the mutation, the
reader 1is expressly referred to the abovementioned
publication by Bakker et al including the references
25 which are cited therein.

In their investigations, Bakker et al. demonstrated
that occupation of the lysine-binding site in the K2
domain by EACA (¢—aminocaproic acid) markedly
30 attenuated the binding of the native t-PA to fibrin.
The same applied to the modification of the LBS by the
D236N substitution except that +the attenuation was
less. Even the deletion mutant, which consisted solely
of the K2 domain and the proteolytic C terminus, still
35 bound to fibrin if only to a slight degree. It was only
the K2P mutation, in which the LBS was deleted, which

no longer exhibited any fibrin binding.



(1986) Proc. Natl. Acad. Sci. USA., 83: 4670-4674). However, nore recent
publications al so suggest that the proteinase domain P may have a certain
rel evance in this regard (Bennett loc. cit.). The functions of the 5

i ndi vi dual donmi ns have al so been investigated by Bakker AHF, Jacoline E.,
Weeni ng- Ver hoeffet. D., Verheijen JH (The role of Lysyl-Binding site of
tissue type plasm nogen activator in_the interaction with a formng fibrin
cl od: Journal of Biological Chem stry 0 270, 21, 12355-12360, 1995).
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the nodijfg cafhen idbotRankBS d¥ the xB23IHmaSUPSThE hdPRg eXe8ptlyishale-t he
attenuation was_,less, Even the deletion nutant, which consisfed solely
binding site has also been made clear by investigations
carried out by Stewart RJ, Fredenburgh JG and Witz JI
(Characterization of the interactions of plasminogen
and tissue and vampire bat plasminogen activators with
15 fibrinogen, fibrin, and the complex of D-dimer
noncovalently linked to fragment E: Journal of

Biological Chemistry 273, 29, 18292-18299, 1998).

In binding studies, Stewart et al. investigated, inter
20 alia, the affinities of t-PA and DSPA for fibrin and
fibrinogen. In the studies, the affinities were
investigated in the presence or absence of the lysine
analog EACA in order to analyze the importance of the
kringle-dependent interactions. They concluded, from
25 their investigations, that DSPA is unable to bind to
fibrinogen because of the lack of the lysine-binding
sites 1in the kringle. They therefore attribute a
function, which is essential for the ability of t-PA to
bind fibrin, to LBS in the t-PA kringle 2 in
30 combination with the finger domain.

The experimental results reported in Example 1 confirm
the different affinities of DSPRalphal and recombinant
human t-PA for the cofactors beta-amyloid (1-42),
35 fibrinogen and fibrin. To obtain these data, the
kinetic parameters kcat and Km, and the kcat/Km ratio,

were determined for each plasminogen activator/cofactor
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DSPAalphal and 16 in the case of human t-PA.

As has already been explained above, the plasminogen-
activating factor which is employed in accordance with
15 the invention is characterized by the fact that its
kringle 2 lysine-binding site is either absent or
modified. In one embodiment, the kringle 2 is deleted.
However, it 1is also possible, in another embodiment, to
retain the kringle 2 and to substitute the aspartic
20 acid at position 236 with asparagine. Accordingly, it
is not crucial for the invention, according to the
invention, of the modified t-PA for the kringle
structure to be lacking but only for the lysine-binding
site to be modified such that an interaction, which
' 25 increases the activity of the t-PA, with a cofactor is
no longer possible.

In another advantageous embodiment, the plasminogen
activator, in particular the modified t-PA, which is
30 used can be modified by the deletion of the kringle 1
such that the t-PA is no longer able to bind receptor.
As a result, the tissue plasminogen activator is no
longer metabolized in the native manner via the liver,
resulting in +the in-vivo half-life being prolonged
35 (Rijken DC, Otter M, [Kuiper J, von Berkel TJC:
Receptor-mediated endocytosis of tissue-type
plasminogen activator (t-PA) by liver cells. Thromb.
Res. 1990; Supel. X: 63-71). Deletion of the kringle 1



bind fibrin, to LBSin the t-PA kringle 2 in 30 conbination with the finger
domai n. The experinental results reported in Exanple 1 confirm the
different affinities of DSPAal phal and reconbi nant hunman t-PA for the
cofactors beta-anyloid (1-42), 35 fibrinogen and fibrin. To obtain these
data, the kinetic paraneters kcat and Km and the kcat/Kmratio, were
determ ned for each plasm nogen activator/cofactor - 9 conbination. In the
absence of a cofactor, the efficiency pf DSPAal phal for plasm nogen
activation was ,about 100 tines t hat - PA whereas the two

iomer tgaa of, t

conpounds wer-& SG9HP FIEM itsERIFSE (Md pfeEERLReEr £OFi 5759TP 83PN phal was
about 30 tinmarkésasvuef Baderv®, Boam E,PRKaohnerte (pr eaganee ferddver ff iRy i nogen
or beta- anyloid cofactaor. a physi.ol agi _pl.aspmi nogen concentration of
2 M these d iLaCBFGega ?Erﬁ‘?rgg?roret h@rpeﬁgi@?énc;ﬁom’f'? r TP IR or to

t hat of fibrphageinéfenr kettdvatdrai d Gsrddbessoulap bdrd80 iredviewsase of
DSPAal phgl a 6 Ln.t c of _hu -t - PA, has al ready .been expl ai ned
above, t p?gg}ﬁ nggén-ang?iﬁ@a)tt'i ggrﬁ@gg,« \}\Jﬁieﬁ‘ﬁsl smaec%plogé%’tla q-’ralsccl dance
with 15 thewhbgbntamimo s achisisacteiv@echtyy tedefted. tPabtlongikgi ndle 2

| ysi ne- bi ndi i LS e] ahsent _or _. ified. | . di {, the
kringle 2 isﬂg%?ééggé ﬁ%%ggér, ﬁi igggﬁégﬁgossﬁgle,ggégé%é§ %r gﬁ%%dinent,
to retain tpéakminggenlaghdvabosudstiatbetushe aspartic 20 acid at position
236 with asparagi ne. Accordingly, it is not crucial for the invention,

according to the invention, of the nodified t-PA for the kringle structure
to be | ddki n§nbd prpfersed: rembgdiment ndhey plasminogen activator

which can be used in accordance with the invention is
based on one of the amino acid sequences shown in
Figures 3, 11 or 13. Each of these amino acid sequences
constitutes a modified t-PA in which the kringle 2 is

15 deleted and a structural change has been made in the
region of the sequence for the t-PA activation cleavage
site. This change can either only consist in the
replacement of amino acids R and I in the activation
cleavage site (e.g. by HS; see sequence SEQ ID No. 3,

20 Fig. 3) or additionally affect adjacent amino acids
(e.g. replacement of FRIK with LHST in the sequence SEQ
ID No. 4, Fig. 11). The latter modification corresponds
to the structure of native DSPA at this point.

25 According to the invention, preference is given to
producing, and employing for stroke treatment, a
plasminogen activator which, particularly suitably,
combines the advantages of native t-PA, namely, 1in
particular, low immunogenicity when used in human

30 patients, with the advantages of DSPA, namely the lack of
neurotoxicity. In one embodiment of the invention, the
deletion of the t-PA kringle 2 is accordingly selected
such that a transition region to the downstream structure
is created, which transition region corresponds to the

35 comparable structure in DSPA. The transition region
between the remaining kringle 1 domain of the modified
t-PA and the downstream cysteine bridge is accordingly
advantageously formed by the sequence SKAT. In DSPA,



site to be nodified such that an interaction, which 25 increases the
activity of the t-PA, with a cofactor is no |onger possible. In another
advant ageous enbodi nent, the plasm nogen activator, in particular the
nodi fied t-PA which is 30 used can be nodified by the deletion of the
kringle 1 such that the t-PAis no |onger able to bind receptor. As a
result, the tissue plasm nogen activatar, is no |onger netabolized in the
native manner via the |iver, resultrhé%rfthe in-vivo half-life being

pr ol onged 3gt1¢ai jgbgﬁgﬁee Q@ExT ]Ici/b &Bqlﬁ'j’edJ,bdﬁﬁleBﬁr ketle TEingle and ( ,
Recept or - nedj at ed_endacytosi s of tissue-type asm nogen_ agtivator (t-PA
by Iiver cel T2 -ﬁyrs&%.'rye RZ’{ldf@go; E@ﬁﬁel%@%ng@q%‘)‘? %gﬁrélﬁ%élﬁeof 1fhe
kringle 1 - féaliseknoforfeaampitepliasamndaesarddesEQf Db Bzanpl as by
Martin U, Bader R .BohmE, ., Kohnert U, von Ml lendorf E, Fischer S, Sponder
G (BM 06. 0225 ¥\ I* ¥%combl nant  pl asni nogen activator. Cardiovascul ar
drug revisews 5 1993; 11: 299-311). For this, use is made of nutants in

whi ch am no acids,.4-176,afe. ete P ngi Rg. | f-1ife_ makes it
possibleix)ékﬁﬁrﬁéfer t%%tléf%snig%agégégtivggéégégng?bolﬁé?wio I% a
preferred enbammpareidgn t hdeiwsesm nogeR®Aact andt orthevhi dlwecandbecusbedi n
accordance w ' i | : . am no aci d sequences
shown in F%%%i{@?ﬂtﬁe%% {é}:‘é%% @%%%stﬁﬁ%%é%%msequences
constitutes a nodified t-PA in which the kringle 2 is 15 deleted and a

structungl ohanggobasy DeSRARURY L8 OBoOledIe; SEGHENGS, fBket e t-PA
activation cleavage site. This change can ®ither only consist'in the
is made of a plasminogen activator as depicted in

Figure 13 (SEQ ID No. 5).

It is naturally also possible, in accordance with the

15 invention to use proteins which possess sequences which
are homologous with, or partially identical to, the
amino acid sequences depicted in Figures 3, 11 and 13.
Preference is given to homologies or identities of at
least 70, preferably between 80 and 95%. These

20 homologous or identical proteins exhibit the activity
of a plasminogen-activating factor (preferably
displayed as the release of pNA) and cause a blood clot
to the lyse in vitro (see Example 3).

25 The plasminogen activator which can be wused in
accordance with the invention can be characterized by
the lack of the finger and epidermal growth féctor
domains. This deletion substantially reduces binding to
the liver receptors and once again prolongs the half-

30 1life (Larson GR, Timony GA, Horgan PG, Barone KM,
Henson KS, Angus LB, Stoudemire JB: Protein engineering
of novel plasminogen activators with increased
thrombolytic potency in rabbits relative to activase.
Journal of biological Chemistry 1991; 266: 8156-8161;

35 Smalling RW: Molecular bioclogy of plasminogen
activators: what are the clinical implications of drug
design? Am J Cardiol. 1996; 78 (suppl. 12): 2-7).



repl acenent of amno acids Rand | in the activation cleavage site (e.g. by
HS, see sequence SEQ ID No. 3, 20 Fig. 3) or additionally affect adjacent
amno acids (e.g. replacenent of FRIRK with LHST in the sequence SEQ |D No.
4, Fig. 11). The latter nodification corresponds to the structure of native
DSPA at this point. 25 According to the invention, preference is given to
produci ng, and enploying for stroke tregfnent, a plasm nogen activator

whi ch, particularly suitably, conbines the advantages of native t-PA
nanely, in &»%decirar dedftinRuBe§entst Fhfhe&d asTedagenh @edivadoFst i ent s,

with the advanagesrof elSPoyc8anB! ¥cbbedhaek @fithNeWeotigierittien ldanone
enbodi nent of the invention, the deletion of the t-PA kringle 2 is
accordi ngly ak$@ct®d o84¥h Practatetwndiedidiedgbyn Peakfe Howsdtteeam

structure igifé@0é®dmutBigeRebiansitHul, regi Q8 GHERSPORES lekaimpRe3d
conmparabl e structure_in DSPA. The transition regiqQn between the remaining

kringl e § doFEs™ &E-FRsTHEd Fierectemessl thatd & ARTRYEPRF nétbridge is
accordingly tl@VaMi%@@@g]S| ysigemeddy thgeseqprace fffdn | AdESPAtor 11 the

sequence SKAT is Jocated befween the i ngl nd, . the.cysteine bridge. This
advant ageous* 2R Rt e PR tL@aPF?e&‘,a“:é;r agérf%‘r ethe ngfﬁélggqﬁéHEe&’@EQ | D No.
4 as shown vwiidh gt-PA Bifkdg. tb2 1Mkt i pledlSequencehdl | golient hasldows a
conpari son e two_d enbodi nents _i.n or dance

with the i n\?'ﬁ‘%"ﬁvﬁgg‘?t fgéi ﬁé‘%ﬁ% A ceﬁﬁggi%rrjr%%teq’ae@t{bgr d?‘ﬂﬁr?ﬁs?ﬂewgﬁggnt i on, use
I s made 10f aatpl Blsen sagentaaei,vather aksildep ctedoe ninactivated by PAI
is decreased. This thereby gives tenecteplase a
catalytic conversion constant Kcat/Km  which is
increased 100-fold (in this regard, see also Paoni NF,
Keyt BA, Refino CJ, Chow AM, Nguyen HV, Berleau LT,
15 Badillo J, Pena LC, Brady K, Wurm FM, Ogez J,
Bennett WF: A slow clearing fibrin-specific, PAI
resistant variant of t-PA (T103N, KHRR 296-299 AAAA).
Thromb Haemostas 1993; 70: 307-312 and Cannon CP,
Love TW, McCabe CH, Kirshenbaum JM, Henry T, Sequira R,
20 Schweifer M, Breed J, Cutler D, Tracy R, for the TIMI
investigators. TNK-tissue plasminogen activators in
myocardial infarction {TIMI) 10: Results of the initial

patients in the TIMI 10 pilot - a ©phase 1,

pharmacokinetics trial. Circulation 1995; 92 (suppl.):
25 1-415).

EXAMPLE 1:

1. Comparative analysis of the efficiencies of beta-
30 amyloid (1 to 42), fibrinoger and fibrin as
cofactors for plasminogen activation by DSPAalphal

and recombinant human t-PA.

Materials and methods
35
The following substances were used:



Figure 13 (SEQID No. 5). It is naturally also possible, in accordance with
the 15 invention to use proteins which possess sequences which are

honol ogous with, or partially identical to, the amno acid sequences
depicted in Figures 3, 11 and 13. Preference is given to honol ogi es or
identities of at |east 70, preferably between 80 and 95% These 20

honol ogous or identical proteins exhipi# the activity of a

pl asm nogen-activating factor (preferably displayed as the rel ease of pNA)
and cause a bl oodDgPBalphalt Wepdepsadad byt IRaiee Braspl &¥3) .2EANNe

pl asm nogen activ i ca used.. | acg@nrdanc 1t h e i,nvention
can be characterig%36%§gh§ﬁg Iggﬁﬁ%f tﬁ%ﬁﬁ}%geg%gﬁd e592%§nangr8a% factor
domai ns. This del sebshangeswanei dirgolvedced BiOndilng@h ctatide iwarer ecept ors

and once again prgjongsabbe Ral f o80alibf € a(Lafisan RonlddMBatFen HYman PG

Barone KM Henson KS, Angus |I'S, Stoudemire JB: Protein engineering of

novel pl &minogenl a@g{Mhtors with increased thrombolytic potency in rabbits
relative to activase. Journal of biological Chem stry 1991; 266: 8156-8161;
35 Smalling RW Mol ecul ar biolo of plasm nQgen activators: what are the
clinical inpticatResembingrtg t%si A= tArhY S eCar dPBEP21896; by 8 Raigihl . 12):

2-7). - 12 Asidepftem ®el.etiioan 7yt ant$, m hGepkasti doBre@ctihvatpory  whi ch
are enployed in accordancﬁ with the invention _can_, al so be only punctately
modi fi ed by meansPbf SEpfalegipderedmAtifndsfinadnhOnNcEPtratilRiwet  or
exanpl e,jb fromri-mgvdNK (tenecteplase) that three nutations at the
bi nding site for the plasm nogen acti vat or
- Human Glu-plasminogen, purified from human plasma
(prepared by Paion) and dissolved in PCLA buffer
at a concentration of 25 uM.
15
- Human fibrinogen, essentially plasminogen-free,
was obtained from Sigma {(catalog No. F4883, batch
12K7620). 25 mg were dissolved in 25 ml of PCLA
buffer to give a final concentration of 1 mg/ml.
20
- Human thrombin (Sigma; catalog No. T7009. Batch
61K7603). 100 U were dissolved in 10 ml of PCLA

buffer to give a concentration of 10 U/ml.

25 - Flavigen.pli color reagent (D-but-CHT-Lys-p-
nitroaniline-DHCL) from Biopool (catalog
No. 101353, batch 1512016). 100 uM were dissélved
in 50 ml of PLCR buffer to give a final
concentration of 2 millimolar.
30
- beta-Amyloid protein (1-42) from Bachem (catalog
No. H-1368, batch 0535i20). 4 mg were dissolved in
4 ml of 0.1 percent ammonium hydroxide to give a
final concentration of 1 mg/ml.
35
All reagents were divided into aliquots and stored at
-20°C for no more than two weeks.



i nhibitor, on the one hand, and at the binding site by which t-PA binds to
liver cells, on the other hand, lead to the catalytic activity being
increased while, 10 at the sane tine, the ability to be inactivated by PAI

I s decreased. This thereby gives tenecteplase a catalytic conversion
constant Kcat/Kmwhich is increased 100-fold (in this regard, see also
Paoni NF, Keyt BA, Refino CJ, Chow AN,y Nguyen HV, Berleau LT, 15 Badillo J,
Pena LC, Brady K, Wirm FM Ogez J, Bennett WF: A slow clearing
fibrin-speciBLe, Bmerreéoseanﬂ%ar)l alt. oM NaPA .2RLO3NACKBRRC2861299 AAAA) .
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TIM 10 pilo ‘phase etics tria rcufati'on 1995; 92
(suppl . )5 Z&fla]@%) NOEXﬁ(NlIﬁIQE i 8. 3caMpdtefiivéHafal (AP of EREA4PHI ci enci es

of beta- WY 54l 1 0 4%) 4 tnﬂb“ "eges, Fdof | brdﬂ'ﬁﬁau cof égftﬁliéﬁ‘;?re“ al's

pl asm nogen act i vat | on '‘by DSP. phal —and reconbi nant - PA
and met hods N3B5 65 ol | o Y 3@55‘?3ahbﬁEl%«Eh@muséétalO%NODSﬁAaﬁﬁhal

(prepared byy RaiomoBaiGihbde #PSAka 1% Lecridaic 200%gsanpl e 10). 10 ny
of the substance were dissolved in 10 m of sterile water

10 Plasminogen activation assay:

The assay for plasminogen activation was carried out on

microtiter plates at a total volume of 0.15 ml, as

described by Bringmann et al. (loc. cit.). The reagents
15 were added as follows:

50 nl of plasminogen (0-24 uM); 15 ul of cofactor
(1 mg/ml); 10 ml of plasminogen activator 7.5 nM and
75 pul of Flavigen (2 mM).

20
The final concentrations were as follows:

plasminogen activator: (t-PA or DSPAal): 0.5 nM; Glu-
plasminogen; 0.0625, 0.125, 0.25, 0.5, 1, 2, 4 and
25 8 pM; FlavigenPli: 1 mM and cofactors: 100 ug/ml.

The cofactors beta-amyloid (1-42), fibrinogen and

fibrin were compared with the control without cofactor.

For the control, the reaction mixture contained a
30 further 0.13 units of human thrombin/ml.

Directly after the addition, the microtiter plate was
introduced, at 25°C, into a molecular device ThermoMax
microplate reader.

35

Stirring was carried out from time t = 0.



in order to obtain a final concentration of 5 1 ng/m. Reconbinant t-PA
(Actilyse(r), prepared by Paion, batch No. 102572). 10 ng were dissolved in
10 M of sterile water to give a final concentration of 10 1 ng/m . -
Human G u- pl asm nogen, purified fromhuman plasma (prepared by Pai on) and
di ssolved in PCLA buffer at a concentration of 25 M 15 Human fi bri nogen,
essentially plasm nogen-free, was obtaiQQg from Signma (catal og No. F4883,
batch 12x7620). 25 ng were dissolved iTm 25 m of PCLA buffer to give a
final concenThat cptictll dapsity 20 40Bummn arikd o4 nnif Sivgsa meaatualedly No.

T7009. Batch_,61x7 : e dissal ihn of . PCLA ,dbuffer to
give a conceﬁ?ré?ﬁ%%%% %ﬁggﬁéﬁfg259béF?’éﬁ%&%pﬁéh%% %rsré%géﬁ? %h
(D- but - CHT- Lyexr@- snbtraaheti iroBHEhE PponcBilogenis itdeaisaladg 4080 nml Gh353,

batch 151201 09 M LSsqlveds . 4 o) L f f Lve a
final conce%%?%%i gﬁ g%quﬁgllt% (r)réo ea?ql%%b%égsAné/?gi ggp?%&te e?r%v%sin_e from
Bachem ( Gat abHgthilo 1iguiges Aldattdte 0S5QEIROYenYs ngevier eadirsedl wedt iim 4 m of
0.1 percent ggppnl g%?ggg%ﬂ%& Qdln fas,gigkg%eﬁoess%@g%é@?ggf ahgmo/m . 35

Al'l reagents were into-aliquots and stored at no nore than
two weeks. plasminogen activator concentration.

The Km and kcat values were determined (Figs. 4-6).

10
Figures 4

a) Determining the molar extinction of the pNA.

15 b} Conversion of the Flavigen.pli by 10 nM plasmin as
a function of the Flavigen.pli concentration (in

uM) .

c) Michaelis-Menten plot o©f the conversion of
20 Flavigen by 10 nM plasmin. The initijial rates from
Fig. 4b were converted into pNA/s.

Figures 5

25 Curves of the optical density against the time for four
different combinations of plasminogen activators and
cofactors. Plasminogen concentrations of 8; 4; 2; 1;
0.5; 0.25; 0.125 and 0.0625 pyM were used for this
purpose.

3¢
a) t-PA without cofactor

b) t-PA with beta-amyloid (1-42) as cofactor
35 <) t-PA with fibrinogen as cofactor

d) t-PA with fibrin as cofactor



- 14 PLC Buffer (Jones 1990): 0.1 M NaCl.2H20 (Acros catalog No. 20779);

0. 03 M NaHC®3 (Acros catalog No. 21712); 4 nM KCl (Fl uka, catal og No.
60130); 1 mM CaCl2.2H20 (Acros, catalog No. 207780); 1 nmM Na2HPO4. 2H20
(Fluka, 5 catalog No. 71638); 0.3 mM Mgd 2. 6H20 (Acros, catal og No.

197530); 0.4 nmM MgSHA. 7H20 (Fl uka, catal og No. 63140); 20 nM HEPES
(Appl i chem catal og No. A1969); 0.0196fp|ysorbate 80 (Fl uka, catal og No.
93781). 10 Pl asmi nogen activation assay: The assay for plasm nogen
activation wae3 cabPBPadlphalowithbutocofacterates at a total volune of 0.15
m, as described by Bringmann et al. (loc. cit.). The reagents 15 were
added as follows: 50 | of plasm nogen (0-24 M; 15 1 of cofactor (1 ng/m);
10 | of pl asfid nogeEPasiphat ovithsbatpaalylgsd| ( bf 4¥) agfgenfaotan). 20 The
final concentrations were as follows: plasm nogen activator: (t-PA or
DSPAal): 0.5 nM du- plasm nogen; 0.0625, 0.125, 0.25, 0.5, 1, 2, 4 and 25
8 M Fl a\i gettPl i : DSPARLRRALlcWibEt Hibrinogey/ af . crhackeFactors bet a-anyl oi d
(1-42), fibrinogen and fibrin were conpared with the control w thout
cofactor. For the control, the reaction m xture contained a 30 further
0.13 units ob)hunBSPRALBRBLNWAFh HLPELR| S FPERCERE addition, the microtiter
plate was introduced, at 25C, into a nol ecul ar device ThernoMax m croplate
reader. 35 Stirring was carried out fromtinme t = 0.

Figures 6
10
Plot of a {= ks.kcat.PA.E.P./{(Km + P)} against the
plasminogen concentration
a) Plots for t-PA without cofactor or beta-amyloid,
15 fibrinogen or fibrin as cofactor
b} Plots for DSPAalphalll.38 without cofactors
Results:
20
Table 1
kcat (s7') Km (M) kcat/Km
t-PA ctrl n.d. n.d. 1272 = 224
t-PA amyl n.d. n.d. 9307 = 579
t-PA fbg n.d. n.d. 10204 = 1546
t-PA fibrin 0.351 + 0.35 0.178 = 0.017 1 990 000 = 327 00O
DSPA ctrl n.d n.d. 12.5 + 0.9
DSPA fbg 1.649 = 0.110e-3 2.465 = 0.426 690 = 181
DSPA amyl 0.957 = 0.199e-3 0.853 = 0.316 1304 = 785
DSPA fibrin 0.532 = 0.136 1.098 = 0.382 506 000 = 120 000

Table 1: Values for kcat/Km for the activation of

25 plasminogen by recombinant human T-PA or DSPARalphal
using beta-amyloid (1 to 42), fibrinogen or fibrin as
cofactors.



- 15 The optical density at 405 nmand 490 nm was neasured at regular
intervals. The optical densities at 490 nm were subtracted fromthe opti cal
densities at 405 nmin order to elimnate the differences due to the
novenment 5 of the liquid. Al the experinments were carried out in three
repeats using each plasm nogen concentration and plasm nogen acti vator
concentration. The Km and kcat val ues. e determned (Figs. 4-6). 10
Figures 4 a) Determining the nolar extinction of the pNA. 15 b) Conversion
of the Fl aviTen. pesubys 18reMgilvasnias ashe anéamcti shanflartie devawicgen. pl i

concentrati o ( I Plot of the conversion of 20
Fl avi gen by c?fO é% GTMasm rpéﬂfﬁ%ﬂén‘%%% rat es from Fig. 4b were converted
into pNA/s. Flgures 5 25 Curves of the optical density against the tinme for
four differgnt a act LV a

AL, L0 bgﬁ?i’% 5] égté‘fiﬂ?ﬁ‘% £he ﬁ%@&f«is@ galﬁa 858 Eo5 M

Pl asm nogen concent r at i on 5 an
were used f dscathi 3ndp6mpo%bncesota)e tKIrPA:a\M%uWe@@f ditdyerh) thapathet h

bet a- any! oi q% ga&ﬁebah cohcantly ﬁ&dﬁthsfmz' RRdeR ast cghgctor d)
t-PAwith fibrin as actor - 16 - e) DSPAal phal w thout cofactor
possible to use.

The derivation of the kinetic constants is not on its
10 own sufficient for comparing the efficiencies of the
different cofactors since +the reaction rates at
plasminogen concentrations close to or below the Km
values are dependent on the plasminogen concentration.
For this reason, the reaction rates are calculated,
15 using Michaelis-Menten kinetics, at physiological
plasma plasminogen concentrations at 2 uM. The relative
efficiencies of the different cofactors for plasminogen
activation by t-PA and DSPAalphal (Table 2) are

determined on this basis.

20
Table 2
cofactor DSPAal t-PA
none 1 101.8 = 17.9
DSPA amyloid 27.3 = 7.7 744.6 = 23.6
DSPA fbg 29.8 = 5.0 8l6.3 = 123.7
DSPA fibrin 13 560 x 2360 12 880 = 1360

Relative rates of plasminogen activation at the

25 physiological plasminogen concentration of 2 uM, as
calculated using the kinetic parameters in Table 1. The
combination of the DSPA control is 1.

EXAMPLE 2:

30
The prion diseases, i.e. the spongiform
encephalopathies, are fatal neurodegenerative phenomena
which are characterized by an accumulation of the



f) DSPAal phal with beta-amyloid (1-42) as cofactor 5 g) DSPAal phal
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which leads to neurodegeneration by way of Prp°®°
formation. A possible mechanism could lie in an effect
on PrP** in connection with the activation of

plasminogen by t-PA.

We have already shown, using a recombinant protein,
that PrP can 1ncrease t-PA-catalyzed ©plasminogen
activation 300-fold (Ellis V, Daniels M, Misra R,
Brown DR (2000): Plasminogen activation is stimulated
by prion protein and regulated in a copper-dependent
manner, Biochemistry 41: 6891-6896).

The ability of PrP to stimulate plasminogen activation
was dependent on the conformation of the PrP, with the
conformation being influenced by the presence or
absence of Cu?'. The latter form contains a large number
of beta structures which correspond to the PrP*¢ iscoform
and stimulate plasminogen activation. These data agreed
with earlier observations that, while plasminogen bound
to PrP* which was isolated from scrapie-infected mouse
brains, it did not bind to PrP® as normal brain cells
(Fischer M, Roeckl C, Rarizek P, Schwarz HP, Aguzzi A
(2000): Binding of disease-associated prion protein to
plasminogen. Nature 408: 479-483).

Furthermore, our experiments have shown that the
mechanism of PrP-stimulated plasminogen activation also
encompasses the binding of t-PA to apoPrP (i.e. PrP
without Cu?*). The structures which are required for
this binding have not yet been evaluated in detail.
However, the binding is specific since it was prevented
by DFP-inactivated t-PA.

he Km



maxi mum pl asm nogen concentration (8 M which it was possible to use. The
derivation of the kinetic constants is not on its 10 own sufficient for
conparing the efficiencies of the different cofactors since the reaction
rates at plasm nogen concentrations close to or below the Km values are
dependent on the plasm nogen concentration. For this reason, the reaction
rates are calculated, 15 using M chaelig Menten kinetics, at physiol ogical
pl asma pl asm nogen concentrations at 2 The relative efficiencies of the
different cofactors for plasm nogen activation by t-PA and DSPAal phal

(Table 2) ar t ' .on this basis. 20 Table 2 cofactor DSPAal t-PA
none 1 101.éﬁﬂ¥g353é@%£§?hnyloid 27.3 7.7 744.6 23.6 DSPA fbg 29.8 5.0
816.3 123.7 DSPA fibrin 13 560 2360 12 880 1360 Relative rates of
pl-asm nogen | YA 1 0L @ed kk‘?hf(énlo XEéSLQQBC% Rhasg! g@ﬁg@ﬁ%@%g%&at lon of

2 M as calculated using the kinetic paranmeters in T _
conbi nat Bon wsfre hen DSRAIC crage| dexived EXANRL FecomBnafite pvi bne dPsBases,

e e EPUSLELR SHERPIRL RO ere il shoBeusgeeaner vephenorene

the prion pridie Bigpiehe}edi Rrinytdiel protein folds once again, in

the absence or presence of copper chloride, in order to

form either a holo-PrP or an apo-PrP. Aggregated forms

10 of these proteins are in each case produced by rapid

dissolution in water. The protein was collected by

centrifugation. The material is resistant to proteinase

K digestion. A mutant A51-90 form, which does not

comprise the Cu®?’ binding site, was prepared in the same

15 way. The effect of these different forms of PrP on

plasminogen activation by DSPA was investigated by

incubating the PrpP (0-100 pg/m) with Lys-plasminogen

(25 nm) and DSPA (0.25 nm). Plasminogen activation is

determined by hydrolysis of the plasmin-specific dye

20 H-d-Val-Leu-Lys-7-amido-4-methylcoumarin at 37°C using

the SPECTRAmax Gemini-lourescence microplate reader.

The controls of these experiments contain sc-t-PA, as a

positive control for +the effect of +the PrP on

plasminogen activation, and fibrin fragments, as a

25 positive control for stimulation of the t-PA and DSPA
activities.

The specificity of the plasminogen binding was
determined by competition with DFP-inactivated t-Pa.

30 The lysine analog EACA was also used as a competitive
inhibitor.

Results:

35 The results of the experiments are presented in Table 3
and Figs. 7 to 10.



deposits. The normal prion protein (PrPsc) is expressed in many tissues, in
particular in the brain, in which it is concentrated in the synapses. The
mechani smof 5 the change in the conformation of PrPo to give PrPsc is

still not well understood and nor is the nechanism which [eads to

neur odegeneration by way of PrPsc formation. A possible nechanismcould lie
in an effect on PrPsc in connection \Mai(r the activation of 10 plasm nogen
by t-PA. W have al ready shown, using econbi nant protein, that PrP can
inckﬂease t- PAjgatal yzed Emaaaﬂﬁcm@lerr) pebiyakisoni B3OSkt trd Elﬂdsilg%t.ganibel S
M sra R 15.Bro DR (2000): Plasm npge tivation is stimlate y
prion protei h&fd TP %t é@qﬁel)’? aC&S’BEerggage?]%]é%t S}?%qﬁ#e]rc,asjéiyocﬁ Wstry 41:
6891- 6896). déeiebtést v-0R Rilit aost iD8R2ZL eIpl asrs nbBgethachoyvat made 20 was
dependent on_fhe cqnfqr ion of. the PrP,_wth the _conformati bei ng

i nfl uenced b?i?ﬁﬁ gﬁﬁgéggheoﬁy%ﬂﬂﬁﬁhkP ngudterif | erk¥%ﬁgﬂ%o§tains a

| ar ge numbermust, bads Ithreucesseatihilchdibfeespoad betwden PITFERA | sador m and
stinul ate pl aspj nogen. jvati These data agreed 25 with earlier
observationngﬁ%t?gﬁmfﬁgé%Y%éh?ﬁ%%%% %ound to PrPsc which was isolated from
scrapie-infected nouse brains, it did not bind to PrPc as normal brain
cells (Fis 0, C izek P, Schwarz HP, Aguzzi A (2000):

Bi ndi ng of giﬁlgge%lgie?gsg%%%%te _RgérT%n rotein_to 30 pl i .nogen. Nﬁlig.ure 408:
479-483). Furthernore, our experineﬁ?gnﬁavep Bown thd%aghé nmechdffi ¥ of

Pr P-stinmul at ed pl asm nogen activati Bh¥al so Pﬁﬁconpas§?§’the bi ndi ng of t-PA
to apoPrP (iree preBadbtidrd Baut Cue+). The structures which are required for

tPA 7200 1 800 000 ' 2 000 000
DSPA 15.3 9.77 2 000 000
PrP preparation #2
tPA 7020 624 000 2 912 000
DSPA 15.75 162.75 5 565
10 Fold stimulation
minus plus PrP + fibrin
PrP Prp Hep
PrP preparation #1
tPA 1 250 2 777 778
DSPA 1 0.638562 130 719
PrP preparation #2
tPA 1 88.88889 414.8148
DSPA 1 10.33333 353.3333

EXAMPLE 3:

a. Preparing and purifying humanized DSPA (humDSPA)
15 (amino acid sequence as depicted in Fig. 11)

Recombinant human DSPA baculovirus DNA was prepared
using the Bac-to-Bac system (Invitrogen} and the
purified virus DNA was transfected into Sf9 insect
20 cells. The recombinant baculovirus which was produced
was amplified using Sf9 cells. HumDSAP was expressed
using High Five insect cells in serum-free medium in
suspension culture. The «c¢ell culture supernatant



this binding have not yet been evaluated in detail. However, the binding is
specific since it was prevented by DFP-inactivated t-PA. - 19 - Qher

nmet hods: The PrP batches which were used in these investigations 5 were in
each case derived fromreconbinant nmurine PrP isolated fromE. coli
Followi ng the purification of the H s-labeled PrP, the protein folds once
again, in the absence or presence of sQpper chloride, in order to form
either a holo-PrP or an apo-PrP. Aggregated forns 10 of these proteins are
i n each caseprieduded byhe apedomdisant uprohein watserfrcden patot €20°Qas
collected b nt.ri td. Gl terigh I+ to proteinase K

di gesti on. erﬁ%aarﬁt %éﬁ&grc%%mﬁc%uﬁggﬁg{&&gl Ekitps'e t he Cu2+ bi ndi ng
site, was prepared in the same 15 way. The effect of these different forns

of PrP on 1 J3Q0 | | ' td | bati ng
Che Prp (0- T35 QoL e St BT E o T (2 SR Y e

Pl asni nogen aacshakay opnds thedr ereritrad ugedyalt okP80sxof e pl akewn- specific
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in a gradient of 0-100% 1M ammonium acetate, pH 6, over

10 column volumes.

HumDSPA-containing fractions were identified by Western

15 blotting; following protein determination, these
fractions were subjected to an activity test, frozen at
-80°C and subsequently lyophilized.

In contrast to the standard activity assay, 50 ul of

20 eluate (= humDSPA-containing fraction), 50 pl of 0.2 M
Tris, pH 8.0, and 100 pl of 2 mM S-2288 in PBS were
used in this experiment.

b. Assay of DSPA activity

25
The activity assay employed is the determination of the
rate at which a plasminogen activator converts the
colorless substrate S5-2288 into a colored product. The
assay 1is a standard method for determining the

30 proteolytic activity of plasminogen-activating factors.
The activity is visualized by determining the release
of a chromogen (p-nitroaniline, pNA) by the test
substance. The Chromogenix company offers the chromogen
$-2288 for this purpose.

35
In this assay, the rate of reaction is not determined
directly (e.g. in catal units); instead, comparison is
made with a standard which is defined as 100% activity.



i nhi bitor.

i nformative insight.

Results: 35 The results of the experinents are presented in
Table 3 and Figs. 7 to 10. - 20 Fig. 7, in particular, provides

This figure nakes clear that PrP specifically only
activates t-PA and not DSPA. It was furthernore made clear that the

| ysine-binding site of the kringle 2 5 nust, as the essential difference
bet ween DSPA and t-PA, be involved. Tghle 3 Reaction rates, MI|s-1 m nus

plus PrP + fibrin

PrP PrP Rep PrP preparation #1 tPA 7200 1 800 000 2 000

000 DSPA 15.3 9.77 2 000 000 PrP preparation #2 tPA 7020 624 000 2 912 000

DSPA 15. 75 L 1 | ti ' 1 Nys .l HP..+ £ by
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prepar at i on f#d loWAny 88ce8REei#iong14825D8RA 1T1DS3BB33 353H 3888- 1 EXAVPLE 3:
a. Preparing gndiRynighYy g humani 264 108PA GWNMDSPA) - g1ycine/1.2 mM
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mannitol/2.5 mM S-2288.

The measurement was carried out in a 96-well plate
using blank values, standards and samples containing

different concentrations of protein.

The increase with time in the absorption at 405 nm was
recorded using a photometer. The slope of the linear
portion of the curve was determined using Excel. This
gives the activity.

Fig. 14 shows the activities of the fractions
(expressed in $-2288 activity). The silver-stained gels
can be seen in Figs. 15a and 15b. Figs. 16a and 1lé6b
show the Western blots. The protein detected in the
Western blot corresponds to the protein marked with the
arrowhead in the silver-stained gel.

[L = load; T=flow-through; W = wash; 0-40% B, A2, A3 .
fractions]

EXAMPLE 4:

Clot lysis (thrombolytic activity)

The residue of the humDSPA-containing fraction B6 was
dissolved in 15 ml of PBS and the solution was
centrifuged at 4000 x g for 15 min. This fraction was
selected since it exhibited the highest purity. An
aliquot was removed and used for the activity
determination. The catalytic activity of this sample
was roughly comparable to the catalytic activity of
5 pg of activase/ml.

PrP PrP
PrP



15 (am no acid sequence as depicted in Fig. 11) Reconbi nant human DSPA
bacul ovi rus DNA was prepared using the Bac-to-Bac system (lnvitrogen) and
the purified virus DNA was transfected into Sf9 insect 20 cells. The
reconbi nant bacul ovi rus whi ch was produced was anplified using Sf9 cells.
HunDSAP was expressed wusing High Five insect cells in serumfree nediumin
suspension culture. The cell culture _sypernatant - 21 containing the
reconbi nant protein was frozen at -20C " "until it was subjected to further
wor ki ng up. Thiee bbbdd cellotse whupeh nateawt weed t wawed déoiwed atfrB am 5 a
shaker and n_.Gentrifu t for ] of el | ution
(1.5 1) \/vasgng%‘f?1 i g’rlgtoéidg‘;t%gnpg'lgl %%%%rgm%] Ik(?a%\}]qgelhgman%%%lg%t% e‘?a‘ﬁgaded onto
an SP- sephaesse HMrnedtrefsban)2 il efchemgps cohiupin @350 ttamefermed une) and

washed with,; ol WS, f aggg ' e l.on. The
bound prote|‘lglt\?\)/asl:"ge'n‘fkﬁllg(L I'n éa)t Srﬁgglg‘(\aﬂn%%of' Q‘Bgé%%%/l E‘%ﬁﬁ‘l’m&%‘%‘g ate, pH 6,
over 106 cocomditdbnses TheEuADSRA- wast gemragdf patt Lon®Blere i dentified by
Western 15 blotting; following protein determ nation, these fractions were

subjected to an activity test, frozen at -80C and subsequently |yophilized.
| n contrast The t humBSBAdapatadninpt yfuashjons5086 of from cthet SEAEL-

hunDSPA- contaiRbRgskr aGiiQiYe 8Peb) Ofvad 2rMstThbs, A 8 Popnth AQO | of 2 M
S-2288 in PBS'were used in this experinent. b. Assay of 6§PA activity 25
The activit fh@ssFpsadioycdrss dresgdvedni ddxi okb gilthef PBS and

10 centrifuged at 4000 g for 15 min. A sample of this
solution was removed for an 5-2288 activity
determination before the blood c¢lot was added. The
catalytic activity of this sample corresponded
essentially to the catalytic activity of 5 pg of

15 activase/ml.

Figures 17a to 17d show the results of the
chronological course of the clot lysis at 0 h, 3 h, 4 h
and 24 h after adding the humDSPA. The left-hand

20 experimental assay in each case shows the control. PBS
containing humDSPA in the above-described quantity is
present in the right-hand assays.

The blood cells slowly sediment out of the

25 disintegrating clot. A type of mesh, which can already
be discerned after 4 h, remains after 24 h. In the
assay, detached blood cells were aspirated after 4 h
using a syringe in order to view the structure of the
remaining clot.

30
Consideration has to be given to the fact that the
fibrinolysis slows down when the clot is no longer
hanging in its own lysate. This is the reason why any
clot at all is still present after 24 h.

35

It is not possible to quantify this reaction. However,
the humDSPA exhibits a marked increase in activity as
compared with native DSPA since at least 4 times the



rate at which a plasm nogen activator converts the colorless substrate
S-2288 into a colored product. The assay is a standard nethod for

determ ning the 30 proteolytic activity of plasm nogen-activating factors.
The activity is visualized by determning the rel ease of a chronogen
(p-nitroaniline, pNA) by the test substance. The Chronopgeni x conpany offers
the chronbgen S-2288 for this purposeys33 In this assay, the rate of
reaction is not determned directly (e.g. in catal units); instead,

conpari son iwantady wift PSPAthariatd BRI siseds idefandar 4o 100ssakyevaty. - 22
The reactio t STRAFY a buffer having the follow ng
conp05|t|on% %g %ﬁ'T?IS HO , %gﬁbg/o 1% al bum n/100 MM NaCl /1.1 nmm
glycine/1.2 nM 5 manni tol /2.5 nmM S-2288. The nmeasurement was carried out in
a 96-wel |l plate wusing blank values, standards and sanpl es contai ni ng
different concentrations of protein. 10 The increase with tine in the
absorption at 405 nmwas recorded using a photoneter. The sl ope of the

| inear portion of the curve was determ ned using Excel. This gives the
activity. 15 Fig. 14 shows the activities of the fractions (expressed in
S-2288 activity). The silver-stained gels can be seen in Figs. 15a and 15b.
Figs. 16a and 16b show the Western blots. The protein detected in the 20
Western bl ot corresponds to the protein marked with the



arrowhead in the silver-stained gel. (L = load; T=flowthrough; W= wash;
0-40% B, A2, A3 ... fractions) 25 EXAMPLE 4: Clot lysis (thronbolytic
activity) The residue of the hunDSPA-contai ning fraction B6 was 30
dissolved in 15 m of PBS and the solution was centrifuged at 4000 x g for
15 min. This fraction was selected since it exhibited the highest purity.
An aliquot was renpved and used for £Re activity determination. The
catalytic activity of this sanple 35 was roughly conparable to the catalytic
activity of 5 Ng of activase/m . pat&dclaifie bl ood cl ots which were used were
derived froma normal blood sanple taken 24 h earlier and were in each

case forped om 2 of bl ood whi.ch s transferred. jnto po] ypropyl ene
Cabes arli codbBisetl arResmITRED Aaivate Rk et ghgeneindge PR R aout
in PBS. The Kefvesbas compaediwil that£f theorativs -PArfehireatiag dummboticedispapess dn capt ur e

step) was fi patticdér sidoke, lwhepdas lthezteh activhti®nrsits isdoaifisasn thessoho/anit pasitibbs M of

PBS and 10 cenbliid WooHe Ghlashiifbyel sQLatd® dHdNsaid SAVaRIoR Sfe eliiSits 8OIWET On was
renoved for %Q?él-ng 88 activity determ nation before the blood clot was
cataly

added. The ic activity of this sanple corresponded essentially to

the catalytic activity of 5 g of 15 activase/nml. Figures 17a to 17d show

the reswd-ts dhetuse asciaimedlirogrivull, characterized he re¢dificalignspisthetpladminoggt h, 4 h
activator at kringle 2 or domains which are functionally or structurally homologous
therewith.

3. The use as claimed in claim 2, characterized by a deletion of kringle 2 or domains
which are structuraily or functionally homologous therewith.

4, The use as claimed in claim 2, characterized by a modification of the kringle 2 lysine-
binding sites or domains which are structurally or functionally homologous therewith.

5. The use as claimed in claim 4, characterized by the substitution D236N or of amino
acids which are homologous therewith.

6. The use as claimed in one of the preceding claims, characterized in that the
plasminogen activator exhibits an homology of at least 75% with t-PA.

7. The use of a plasminogen activator which has a lysine-binding capacity which is
reduced as compared with that of the native t-PA, for treating thrombotic diseases, in
particular stroke, characterized in that, in the transition region between the kringle and
the cysteine bridge, the plasminogen activator exhibits an amino acid sequence
segment containing SKAT.

8. A plasminogen activator comprising an amino acid sequence as depicted in one of the
Figures 3, 11 and 13.

9. A plasminogen activator, characterized by an identity of at least 70%, preferably an
identity of from 80 to 90%, particularly preferably an identity of 35%, with a plasminogen
activator as claimed in one of the preceding claims.

10. A plasminogen activator as claimed in one of claims 7 to 9, characterized by a
thrombolytic activity which is increased as compared with that of the native DSPA.



and 24 h after adding the hunDSPA. The left- P d 20 experinental assay in
each case shows the control . PBEToat &7 A7 ngy %gnDSPA in the above-descri bed
guantity is present in the right-hand assays. The blood cells slowy

sedi nent out of the 25 disintegrating clot. A type of nesh, which can
already be discerned after 4 h, remains after 24 h. In the assay, detached
bl ood cells were aspirated after 4 h using a syringe in order to view the
structure of the remaining clY¥UREoR5FHE¥@ti on has to be given to the
fact that the fibrinolysis slows down when the clot is no |onger hanging
in itdléwn Resatre G s is the reason why any clot at all is still present
after 24 h. 35 1t is not possible to quantify this reaction. However, the
hunDSRA Oex hifdiatssn inamerrk-ehdk i Itca easen i mi acte v iygast ecohpai rdEntdhnastaye DSPA
si ncexzatcélceast 4 tines the - 24 quantity of DSPA has to be used in order to
di ssolve a clot of the sanme size. - 25 - Patent clains 1. The use of a

pl asmiegen 4&ctaactor whi ch has a | ysi ne-binding capacity which is reduced
as conpared with that of the native t-PA for treating thronbotic diseases,
in  Rant-culpT /Sstroake, / odere@as the t-PA activation site is nodified in the
am nqQiaqgi-d pesidigns 3z R15-116 of the plasm nogen activator, and said
activation site exhibits a LHST sequence. 2. The use as clainmed in claiml,
char agtsgri zeg By 4Pdfd cption of the plasm nogen activator at kringle 2

or dqmaj;ns whigh are unctionally or structurally honol ogous
<160> 5

<170 PatentIn versicn 3.3

<210> 1
<211l> 6562
<212> PRT

<213> Homo sapiens
<400> 1

Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly
1 5 10 15

Ala Val Phe Val Ser Prc Ser Gln Glu Ile His Ala Arg Phe Arg Arg
20 25 30

Gly Ala Arg Ser Tyr Gln Val Ile Cys Arg Asp Glu Lys Thr Gln Met
35 40 45

Ile Tyr Gln Gln His Gln Ser Trp Leu Arg Prc Val Leu Arg Ser Asn
50 55 60

Arg Val Glu Tyr Cys Trp Cys Asn Ser Gly Arg Ala Gln Cys His Ser
€5 70 75 80

Val Pro Val Lys Ser Cys Ser Glu Pro Arg Cys Phe Asn Gly Gly Thr
85 90 95

Cys CGln Gln Ala Leu Tyr Phe Ser Asp Phe Val Cys Gln Cys Pro Glu
100 105 110

Page 1



therewith. 3. The use as clainmed in claim?2, characterized by a deletion of
kringle 2 or domains which ﬁ?SHEFFEcﬁéP§PP§T8? functional | y honol ogous
therewith. 4. The use as clainmed in claim?2, characterized by a nodification
of the kringle 2 lysine- binding sites or domains which are structurally or
functionally honol ogous therewith. 5. The use as clainmed in claim4,
characterized by the substitution D236N or of amno acids which are

honol ogous therewith. 6. The use as clained in one of the preceding clains,
characterized in that the plasm nogen activator exhibits an honol ogy of at

| eastGInEo%kve thla -y FysTHesuSesofla plaskbnodbn argi faeofhwhlCyls RES a

| ysi ne-bi ndi nglapacity which is 12éduced as conparedl@bth that of the
native t-PA for treating thronbotic diseases, in particular stroke,
characterized in that, in the transition region between the kringle and the
cyst etne Axp dglen ¢he plassenolen Aeyi @ayorhexibi Beravhanhba atudSsequence
segrment cod ai ni ng SKAT. 8. Aipkasm nogen activatorgconprising an am no acid
sequence as depicted in one of the Figures 3, 11 and 13. 9. A plasni nogen
activator, characterized by an identity of at |east 70% preferably an

i dentgty ©Ofa fg0m BPs tenB0RenParhi suhasky peef grabiyyanihdenhi Lysobr85% with
a pl asf/d nogen activator asggclainmed in one of {Ehe preceding clainggpl0. A

pl asm nogen activator as clained in one of clains 7 to 9, characterized by a
t hronbol ytic activity which is increased as conpared with that of the native
DSPA. jien 46}5)12%. 5 ERLENCE, L I 0z Pai Hy<12
Plaséﬁﬁggen-gi%gvat rgggngféber inger%gg %%Eiﬁééiﬁégngggagﬁgagzéagfgl3o> 46
029 K <140> PCT/ EP2004 %10220 <141> 2004-09- 13 <150> DE 103 518.7 <151>
2003-09-12

Asn Tyr Cys Arg Asn Pro Asp Arg Asp Ser Lys Pro Trp Cys Tyr Val
18¢C 185 199

Phe Lys Ala Gly Lys Tyr Ser Ser Glu Phe Cys Ser Thr Pro Ala Cys
195 200 205

Ser Glu Gly Asn Ser Asp Cys Tyr Phe Gly Asn Gly Ser Ala Tyr Arg
210 215 220

Gly Thr His Ser Leu Thr Glu Ser Gly Ala Ser Cys Leu Pro Trp Asn
225 230 235 240

Ser Met Ile Leu Ilie Gly Lys Val Tyr Thr Ala Gln Asn Pro Ser Ala
245 250 255

Gln Ala Leu Gly Leu Gly Lys His Asn Tyr Cys Arg Asn Pro Asp Gly
260 265 270

Asp Ala Lys Pro Trp Cys His Val Leu Lys Asn Arg Arg Leu Thr Trp
275 280 285

Glu Tyr Cys Asp Val Pro Ser Cys Ser Thr Cys Gly Leu Arg Gln Tyr
290 295 300

Ser Gln Pro Gln Phe Arg Ile Lys Gly Gly Leu Phe Ala Asp Ile Ala
305 310 315 320

Page 2



<160> 5 <170> Patentln version 3.3 <210> 1 <211> 562 <212> PRT <213> Hono
sapi ens <400> 1 Met Asp Al SWBLERSR %P W 42u Oys COys Val Leu Leu Leu Cys
Gy 1510 15 Ala Val The Val Ser Pro Ser G@n GQu lle Hs Ala Arg Phe Arg
Arg 20 25 30 Gy Ala Arg Ser Tyr Gn Val Ile Cys Arg Asp Gu Lys Thr @n
Met 35 40 45 11le Tyr Gn An Hs Gn Ser Trp Leu Arg Pro Val Leu Arg Ser
Asn 50 55 60 Arg Val Qu Tyr Cys Trp Cys Asn Ser Ay Arg Ala A n Cys H s
Ser 65 70 75 80 Val Pro Val Lys Ser Cys Ser Gu Pro Arg Cys The Asn Gy
Gy Thr 85 90 95 Cys Gn A@n Ala Leu Tyr Phe Ser Asp Phe val Cys @ n Cys
Pro @Gar HiGO P05 Trr0 Ragehlla Jelfuchlce 260 20 ST26s GLys Pheg Ak G§r Liso Cys Cys
AQu lle Asp Thr Arg A% Thr Cys Tyr 115320 125 du Asp Gni&y lle Ser
Tyr Arg Ay Thr Trp Ser Thr Ala Gu Ser 130 135 140 dy Ala Au Cys Thr Asn
Trp Asn Ser Ser Ala Leu Ala A n Lys Pro 145 150 155 160 Tyr Ser dy Arg
Arg Prig Adm Arey lHhe Alan les Gy LEly A e Asau H e 166r 130r 1TPps Trp Ile

340 345 350

Leu Ser Ala Ala His Cys Phe Gln Glu Arg Phe Pro Pro His His Leu
355 360 365

Thr val Ile Leu Gly Arg Thr Tyr Arg Val Val Pro Gly Glu Glu Glu
370 375 380

Gln Lys Phe Glu Val Glu Lys Tyr Ile Val His Lys Glu Phe Asp Asp
385 390 385 4Q0

Agp Thr Tyr Asp Asn Asp Ile Ala Leu Leu Gln Leu Lys Ser Asp Ser
405 410 415

Ser Arg Cys Ala Gln Glu Ser Ser Val Val Arg Thr Val Cys Leu Pro
420 425 430

Pro Ala Asp Leu Gln Leu Prc Asp Trp Thr Glu Cys Glu Leu Ser Gly
435 440 445

Tyr Gly Lys His Glu Ala Leu Ser Pro Phe Tyr Ser Glu Arg Leu Lys
450 455 460

Glu Ala His Val Arg Leu Tyr Pro Ser Ser Arg Cys Thr Ser Gln His
465 470 475 480

Leu Leu Asn Arg Thr Val Thr Asp Asn Met Leu Cys Ala Gly Asp Thr
485 450 4585

Arg Ser Gly Gly Pro Gln Ala Asn Leu His Asp Ala Cys Gln Gly Asp
500 505 510

Ser Gly Gly Pro Leu Val Cys Leu Asn Asp Gly Arg Met Thr Leu Val
515 520 525
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Asn
Phe
Ser

240
255
265
280
295
305
Phe
Ay
Adn
Tyr

Lys
Asn

Tyr Cys Arg Asn Pro Asp Arg Asp Ser Lys Pro Trp Cys Tyr Val 180 185 190
Lys Ala Ay Lys Tyr Ser SeuehuePheOZysSEeF Thr Pro Ala Cys 195 200 205
GQu @y Asn Ser Asp Cys Tyr Phe Ay Asn Ay Ser Ala Tyr Arg 210 215 220
Thr H's Ser Leu Thr u Ser Ay Ala Ser Cys Leu Pro Trp Asn 225 230 235
Ser Met Ile Leu lle @y Lys Val Tyr Thr Ala G n Asn Pro Ser Ala 245 250
Gn Ala Leu Gy Leu Ay Lys Hs Asn Tyr Cys Arg Asn Pro Asp Ay 260
270 Asp Ala Lys Pro Trp Cys His Val Leu Lys Asn Arg Arg Leu Thr Trp 275
285 du Tyr Cys Asp Val Pro Ser Cys Ser Thr Cys Ay Leu Arg @n Tyr 290
B0, S Ao $0 G&p Ehe Beg the tys Ay &y Low Rap Aaa Asp Gli¢ Ala
310 3H&; 320 Page 2 sequengs 46029. ST25 Ser HsgoPro Trp A n Ala Ala lle
Ala Lys H's Arg Arg Ser Pro 325 330 335 Gy Gu Arg Phe Leu Cys Ay
Ile Leu Ile Ser Ser Cys Trp Ile 340 345 350 Leu Ser Ala Ala Hi s Cys Phe
Arg Thr
o VA VAT e d 5 i ot 998 4% 55@ s h%%eh%“ﬁg*
yr Ile Val His Lys u Phe Asp Asp 385 395 400 Asp Thr Tyr Asp
Asp Ile Ala Leu Leu A n Leu Lys Ser Asp Ser

Arg Pro
<210> 2
<211l> 477
<212> PRT

<213> Desmodus rotundus
<400> 2

Met Val Asn Thr Met Lys Thr Lys Leu Leu Cys Val Leu Leu Leu Cys
1 5 10 15

Gly Ala Val Phe Ser Leu Prc Arg Gln Glu Thr Tyr Arg Gln Leu Ala
20 25 30

Arg Gly Ser Arg Ala Tyr Gly Val Ala Cys Lys Asp Glu Ile Thr Gln
35 40 45

Met Thr Tyr Arg Arg Gln Glu Ser Trp Leu Arg Pro Glu Val Arg Ser
50 55 60

Lys Arg Val Glu His Cys Gln Cys Asp Arg Gly Gln Ala Arg Cys His
€65 70 75 80

Thr val Pro Val Asn Ser Cys Ser Glu Pro Arg Cys Phe Asn Gly Gly
85 90 95

Thr Cys Trp Gin Ala Val Tyr Phe Ser Asp Phe Val Cys Gln Cys Pro
100 105 110

Ala Gly Tyr Thr Gly Lys Arg Cys Glu Val Asp Thr Arg Ala Thr Cys
115 120 125
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405
420
435
450
465
Thr

Val

Cys
Tyr
477
Lys
Arg

410 415
425 430
440 445
455 460
470 475
485 490

Bi5 GRO GRS GRageld ¥eluehceT$H0299ST2S Ghy [re

Ser Arg Cys Ala A n @u Ser Ser Val
Pro Ala Asp Leu EPAUEBEEPA6OASPSTEP Thr Gu Cys G u Leu Ser Ay

Tyr Ay Lys Hs Gu
Au Ala H s Val
480 Leu Leu Asn Arg
495 Arg Ser
500 505 510 Ser Ay Gy Pro

Gy @3wLys Asp Val

dy

Arg
Ay

Al a Leu
Leu Tyr
Thr Val

Leu Val

<212> PRT <213> Desnodus r ot undus

Lesh

Ser
Pro

Pro
Ser

Val

Phe
Ser

Thr Asp Asn
Pro A n Ala Asn Leu
Cys Leu Asn

Gasdu Thr Tyr Arg Gipgleu Ala 20 25 30 155

Thr Tyr

His Asn

vVal Ile

Cys Ser
210

His Ser
225

Ala Ala

Cys Gly

Cys Phe

Arg Thr
250

Lys Lys
305

Asp Ile

Asn

Tyr

Lys

195

Lys

Thr

Ile

Gly

Gln

275

Tyr

Tyr

Ala

Gly

Cys

180

Ala

Ala

Phe

Ile

260

Glu

Arg

Ile

Leu

Arg

165

Arg

Gly

Thr

Ala

245

Leu

Ser

Val

Val

Leu
325

Met

Asn

Cvs

Leu

230

Gln

Ile

Tyr

Lys

His

310

Gln

Pro

Pro

Phe

Gly

215

Phe

Asn

Ser

Leu

Pro

295

Lys

Leu

Asp Ala

Asn Gly
185

Thr Ser

200

Leu Arg

Thr Asp

Arg Arg

Ser Cys

265

Pro Asp
280

Gly Glu

Glu Phe

Lys Ser

Page 5

Phe

170

Ala

Glu

Lys

Ile

Ser

250

Trp

Gln

Glu

Asp

ASp
330

Asn

Pro

Ser

Tyr

Thr

235

Ser

Val

Leu

Glu

Asp

315

Ser

Pro GLgs 530 535 540 Val 1%gr Thr
Leu Asp Trp Ile Arg Asp Asn Met

Leu

Lys

Cys

Lys

220

Ser

Gly

Leu

Lys

Gln

300

Asp

Pro

Arg Thr

Val

Cys Leu Pro

Tyr Ser Qu Arg Leu Lys
Arg Cys Thr Ser @ n His
Met Leu Cys Ala Ay Asp
Hs Asp Ala Cys Gn Gy
Asp Ay Arg Met Thr Leu
Bee $&r Flp Gly Leu Ay

Gly Leu

Pro Trp
190

Ser Val
205

3lu Pro

His Pro

Glu Arg

Thr Ala

270

val val

285

Thr Phe

Thr Tyr

Gln Cys

Lys Val
545 550 555 560 Arg Pro <210> 2
<400> 2 Met Val

Lety Gyl @ u Leys LelUe LEUNCOysp Ash $0rlBerGLyuvAlauVahrPhegSak-gleu Pro

Asn Thr

Gly

175

Cys

Pro

Gln

Trp

Phe

255

Ala

Leu

Lys

Asn

Ala
335

Thr Asn
<211>

Met Lys Thr

160

Asn

Tyr

Val

Leu

Gln

240

Leu

His

Gly

Val

Asn
320

Gln



Arg Ay Ser Arg Ala Tyr Ay Val Ala Cys Lys Asp Au Ile Thr Gn 35 40 45
Met Thr Tyr Arg Arg G n G u Sequanpe [880AP gSPEB G u Val Arg Ser 50 55 60
Lys Arg Val Qu Hs Cys An Cys Asp Arg Ay A@n Ala Arg Cys His 65 70 75 80
Thr Val Pro Val Asn Ser Cys Ser Qu Pro Arg Cys Phe Asn Gy Gy 85 90 95
Thr Cys Trp G n Ala Val Tyr Phe Ser Asp Phe Val Cys A n Cys Pro 100 105 110
Ala @y Tyr Thr Ay Lys Arg Cys Qu Val Asp Thr Arg Ala Thr Cys 115 120 125
Page 4 sequence_46029.ST25 Tyr Au dy An dy Val Thr Tyr Arg Ay Thr Trp
Ser Tiru Aear @ap 15360 1801 140y Bbs Alg Mad LEw Bys tle Asa Aep Bsa Sen Ser Leu
Leu Thr Arg Arg 3#b 150 155 160 Thr3dyr Asn Ay Arg MetzPoo Asp Al a Phe
Asn Leu Ay Leu Gy Asn 165 170 175 H's Asn Tyr Cys Arg Asn Pro Asn Ay Al a
Pro Lys Pro Trp Cys Tyr 180 185 190 Val Ile Lys Ala Ay Lys Phe Thr Ser GQu
Ser Qs Selo Yalo P, Vehr 85 @00 @08 1LysederalysTibacTirifusnchyLpeu Arg
Lys Tyr Lys G4 Pro G n Leu 210 245,220 H's Ser r &y y Leu Phe Thr Asp
Ile Thr Ser Hs Pro Trp An 225 230 235 240 Ala Ala Ile Phe Ala A n Asn
Arg Arg Ser Ser Ay GQu Arg Phe Leu 245 250 255 Cys Ay Ay Ile Leu Ile Ser

Ser %’e%f Tg& \éae!r I‘Eg}bTEtHe Ai‘ﬁr Aé@r |_&fu Gln Leu Lys Glu Gly His Val Arg

370 375 3890

Leu Tyr Pro Ser Ser Arg Cys Ala Pro Lys Phe Leu Phe Asn Lys Thr
385 390 395 400

Val Thr Asn Asn Met Leu Cys Ala Gly Asp Thr Arg Ser Gly Glu Ile
405 410 415

Tyr Pro Asn Val His Asp Ala Cys Gln Gly Asp Ser Gly Gly Pro Leu
420 425 430

Val Cys Met Asn Asp Asn His Met Thr Leu Leu Gly Ile Ile Ser Trp
435 440 445

Gly Val Gly Cys Gly Glu Lys Asp Val Pro Gly Val Tyr Thr Lys Val
450 455 460

Thr Asn Tyr Leu Gly Trp Ile Arg Asp Asn Met His Leu

465 470 475
<210> 3

<211> 480

<212» PRT

<213> artificial

<220>
<223> deletierter Kringel-2, AS 311/312: RI -> HS

«<400> 3
Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly
1 5 10 15

Ala Val Phe Val Ser Pro Ser Gln Glu Ile His Ala Arg Phe Arg Arg
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260 265 270 Cys Phe G n GQu Ser Tyr Leu Pro Asp G n Leu Lys Val Val Leu Ay
275 280 285 Arg Thr Tyr Argas@enss QY& u Gu Au A n Thr Phe Lys Val
290 295 300 Lys Lys Tyr Ile Val Hs Lys Qu Phe Asp Asp Asp Thr Tyr Asn Asn
305 310 315 320 Asp Ile Ala Leu Leu @ n Leu Lys Ser Asp Ser Pro An Cys Al a
G n 325 330 335 Page 5 sequence_46029.9T25 du Ser Asp Ser Val Arg Ala lle
Cys Leu Pro Gu Ala Asn Leu A n 340 345 350 Leu Pro Asp Trp Thr u Cys Qu

Leu Ser Gy Tyr @ Lys Hs Lys 355 360 365 Ser Ser Ser Poo Phe Tyr Ser

Gn Leu Lys Qu Ay H's Val Arg 370 375 380 Leu Tyr Pro Ser Ser Arg Cys
Ala Pro Lys Phe Leu Phe Asn Lys Thr 385 390 395 400 Val Thr Asn Asn Met

Leu Qus, Ahg Gng Awy Tir AIh Sel Ge Qs 430, 41ps TF E1Q Msh Val

Au

Hi s

Asp Ala Cys G@sn Gy Asp Ser Ay @y Pro Leu 420 425 430 Val Cys Met Asn Asp

Asn H's Met Thr Leu Leu Ay Ile lle Ser Trp 435 440 445 dy Val dy Cys

Gy GQu Lys Asp Val Pro Gy Val Tyr Thr Lys Val 450 455 460 Thr Asn Tyr

Ay TR 'I'yef NG A A8 Wl '@ér Lelp e AP 22 vé 2108 Sarg 1der Rl

Arg Val Glu Tyr Cys Trp Cys Asn Ser Gly Arg Ala Gln Cys His Ser
65 70 75 80

Val Pro Val Lys Ser Cys Ser Glu Pro Arg Cys Phe Asn Gly Gly Thr
85 80 95

Cys Gln Gln Ala Leu Tyr Phe Ser Asp Phe Val Cys Gln Cys Pro Glu
100 105 110

Gly Phe Ala Gly Lys Cys Cys Glu Ile Asp Thr Arg Ala Thr Cys Tyr
115 120 125

Glu Asp Gln Gly Ile Ser Tyr Arg Gly Thr Trp Ser Thr Ala Glu Ser
130 135 140

Gly Ala Glu Cys Thr Asn Trp Asn Ser Ser Ala Leu Ala Gln Lys Pro
145 1590 155 160

Tyr Ser Gly Arg Arg Pro Asp Ala Ile Arg Leu Gly Leu Gly Asn His
165 170 175

Asn Tyr Cys Arg Asn Pro Asp Arg Asp Ser Lys Pro Trp Cys Tyr Val
180 185 190

Phe Lys Ala Gly Lys Tyr Ser Ser Glu Phe Cys Ser Thr Pro Ala Cys
185 200 205

Ser Glu Gly Asn Ser Asp Ser Thr Cys Gly Leu Arg Gln Tyr Ser Gln
210 215 220

Pro Gln Phe His Ser Lys Gly Gly Leu Phe Ala Asp Ile Ala Ser His

Page 7
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<212> PRT

RI

Cys
Arg
Cys
Leu
Ser
Au
Ser
Au
Tyr
Trp
Arg
Asn

-> HS

<213> artificial

<400> 3 Met Asp AISEMENGS< A4y 'A% Leu Oys Cys Val Leu Leu Leu

dy 15 10 15 Ala Vval
Page 6 sequence_46029.ST25 20 25 30 Ay Ala Arg Ser Tyr An Val Ile

Arg
Arg
Ar

&

Pro
Asp
Pire
Arg
Asn
Pro
| 2(ige}

Ala
Ile
Fhe
305
Tyr
Cys
Asp
Lys
His
385

Asn

Gly

Asp
Pro
Arg
Arg
Phe
Asp
Ay
Ser
Asp
Asp

Ala

Leu

290

Glu

Asp

Ala

Leu

His

370

Val

Arg

Gly

Pro

Au
Val
Al a

Cys
Val

Fhp
Thr
Ser
Al a
Aeg

His

275

Gly

Val

Asn

Gln

Gln

385

Glu

Arg

Thr

Pro

Leu

Lys
Leu
Adn
Phe

A
Trp

Al a
Il e

Ayp
260

Cys
Arg
Glu
Asp
Glu
340
Leu
Ala
Leu

val

Gln
420

Val

Thr
Arg

Cys
Asn

Adn
Ala
Sdi5
Leu
Arg
gary

Phe
Thr
Lys
Ile
325
Ser
Pro
Leu
Tyr
Thr
405

Ala

Cys

Adn
Ser

EEY
Ay
Cys
The
Thr

Al a
Leu

Gy
Gln
Tyr
Tyr
310
Ala
Ser
Asp
Ser
Pro
390
Asp

Asn

Leu

<220> <223> deletierter Kringel-2, AS 311/312:
Phe Val Ser Pro Ser An Qu Ile H's Ala Arg Phe

Met 35 40 45 1le Tyr An dn Hs An Ser Trp
Asn 50 55 60 Arg Val GQu Tyr Cys Trp s Asn
Ser 65 70 75 8043l Pro Val Lys SerE%s Ser
Gy Thr 85 90 95 Cys Gn A@n Ala Leu Tyr Phe
Pro Gu 100 105 110 Ay Phe Ala Ay Lys Cys Cys
E&e Pa LyEs Biz0 Arzs Axg (BesP@ sl ylu e Ser
Ala Gu Ser E3@ 135 140 dy Ala <8 Cys Thr Asn
Gn Lys Pro 145 150 155 160 Tyr Ser Ay Arg
Gy Leu Ay Asn His 165 170 175 Asn Tyr Cys Arg

Prie Trep Qe Ber Wr 80 ThA5 M9 Leu Ser
265 270

Glu Arg Phe Pro Pro His His Leu Thr Val
280 285

Arg Val Val Pro Gly Glu Glu Glu Gln Lys
295 300

Ile Val His Lys Glu Phe Asp Asp Asp Thr
315 320

Leu Leu Gln Leu Lys Ser Asp Ser Ser Arg
330 335

Val Val Arg Thr Val Cys Leu Pro Pro Ala
345 350

Trp Thr Glu Cys Glu Leu Ser Gly Tyr Gly
360 365

Pro Phe Tyr Ser Glu Arg Leu Lys Glu Ala
375 380

Ser Ser Arg Cys Thr Ser Gln His Leu Leu
395 400

Asn Met Leu Cys Ala Gly Asp Thr Arg Ser
410 415

Leu His Asp Ala Cys Gln Gly Asp Ser Gly
425 430

Asn Asp Gly Arg Met Thr Leu Val Gly Ile

Page 8



Phe Lys Ala Ay Lys Tyr Ser Ser A u Phe Cys Ser Thr Pro Ala Cys 195 200 205
Au Ay Asn Ser Asp Ser SHuuedy: @606y A n Tyr Ser A n 210 215 220
Pro @n Phe His Ser Lys Ay Gy Leu Phe Ala Asp Ile Ala Ser Hs Page 7
sequence_46029. ST25 225 230 235 240 Pro Trp An Ala Ala Ile Phe Ala Lys

Ser

Hi s
Ser
Pro
Val
Hi s
Leu
Val
Trp
Ser
Pro
Val
Adn

Arg
Ser
Pro
Pro
Lys

ee Gem

Val
Thr
Pro

Arg
Cys
H s
Ay
du

ALQ
Au

Phe

Ser Pro Ay Gu 245 250 255 Arg Phe Leu Cys Ay Ay Ile Leu lle
Trp Ile Leu Ser 260 265 270 Ala Ala H's Cys Phe A n Qu Arg Phe
Miz$ Leu Thr Val 2754280 285 Ile Leu A y4%¥ g Thr Tyr Arg Val
Qu Ju Qu G@n Lys 290 295 300 Phe Ju Val GQu Lys Tyr Ile Val
Phe Asp Asp Asp Thr 305 310 315 320 Tyr Asp Asn Asp Ile Ala
Tew Gy Sen ASy $87s SaIy Al 335 356 3301 Kys dlp @n G Ser Ser
Thr Val Cys Leu Rrgs Pro Ala 340 345 35§ Asp Leu G n Leu Pro Asp
Cys Qu Leu Ser Ay Tyr Gy 355 360 365 Lys Hs Qu Ala Leu
Tyr Ser Qu Arg Leu Lys Qu Ala 370 375 380 Hi s VaI Arg Leu Tyr
A9 Ops Bin 6/r Lete np g Thr
Asn Met Leu S@r gend gs%Alqgg)Thr %539&405 410 41 égﬁ/ Gy Pro
Leu H's Asp AIa Q/s Gn dy Asp Ser Gy

476
PRT
artificial

deletierter Kringel-2, AS 310-313: FRIK -» LHST

Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly

1

Ala

Gly

Ile

Arg

65

val

Cys

Val

Ala

Tyr

50

Val

Pro

Gln

Phe

Phe Val Ser Pro Ser Gln Glu Ile His Ala Arg Phe Arg Arg
20 25 30

Arg Ser Tyr Gin Val Ile Cys Arg Asp Glu Lys Thr Gln Met
35 40 45

Gln Gln His Gln Ser Trp Leu Arg Pro Val Leu Arg Ser Asn
55 60

Glu Tyr Cys Trp Cys Asn Ser Gly Arg Ala Gln Cys His Ser
70 75 80

Val Lys Ser Cys Ser Glu Pro Arg Cys Phe Asn Giy Gly Thr
85 S0 95

Gln Ala Leu Tyr Phe Ser Asp Phe Val Cys Gln Cys Pro Glu
100 105 110

Ala Gly Lys Cys Cys Glu Ile Asp Thy Arg Ala Thr Cys Tyr
115 120 125
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420 425 430 Gy Pro Leu Val S Leu Asn Asp. dy Arg Met Thr Leu Val Gy lle
Page 8 sequence_46029. ST25 W%Oﬁé@ Trp Ay Leu dy Cys Ay dn
Lys Asp Val Pro Ay Val Tyr 450 455 460 Thr Lys Val Thr Asn Tyr Leu Asp Trp
Ile Arg Asp Asn Met Arg Pro 465 470 475 480 <210> 4 <211> 476 <212> PRT
<213> artificial <220> <223> deletierter Kringel-2, AS 310-313: FRIK ->
LHST <400> 4 Met Asp Ala Met Lys Arg Gy Leu Cys Cys Val Leu Leu Leu Cys
Gy 1510 15 Ala Val Phe Val Ser Pro Ser G@n GQu lle Hs Ala Arg Phe Arg
Arg 20w23sp0Cld 1A d & FSerTvryrAi @ s NalThy el:QysSewr gTis pr G ulGlysSathr A n
Met 35 40045 Ile Tyr Gn An3Hs @n Ser Trp Lewl4rg Pro Val Leu Arg Ser
Asn 50 55 60 Arg Val Qu Tyr Cys Trp Cys Asn Ser Ay Arg Ala A n Cys H's
Ser 65 70 75 80 Val Pro Val Lys Ser Cys Ser Gu Pro Arg Cys Phe Asn Gy
Ay Tay 8329G195CyeySThHA <@ Il andresebyrserheniSerLaAsp PhecMal L@y sp£ad n Cys
Pro Gk 100 105 110 Ay 1Pwe Ala Ay Lys Cys G Qu Ile Asp Thr 4@ Ala Thr
Cys Tyr

Tyr Sexr Gly Arxg Arg Pro Asp Ala Ile Arg Leu Gly Leu Gly Asn His
165 170 175

Asn Tyr Cys Arg Asn Pro Asp Arg Asp Ser Lys Pro Trp Cys Tyr Val
180 185 190

Phe Lys Ala Gly Lys Tyr Ser Ser Glu Phe Cys Ser Thr Pro Ala Cys
195 200 205

Ser Lys Ala Thr Cys Gly Leu Arg Gln Tyr Ser Gln Pro Gln Leu His
210 215 220

Ser Thr Gly Gly Leu Phe Ala Asp Ile Ala Ser His Pro Trp Gln Ala
225 230 235 240

Ala Ile Phe Ala Lys His Arg Arg Ser Pro Gly Glu Arg Phe Leu Cys
245 250 255

Gly Gly Ile Leu Ile Ser Ser Cys Trp Ile Leu Ser Ala Ala His Cys
260 265 270

Phe Gln Glu Arg Phe Pro Pro His His Leu Thr Val Ile Leu Gly Arg
275 280 285

Thr Tyr Arg Val Val Pro Gly Glu Glu Glu Gln Lys Phe Glu Val Glu
290 295 300

Lys Tyxr Ile Val His Lys Glu Phe Asp Asp Asp Thr Tyr Asp Asn Asp
305 310 315 320

Ile Ala Leu Leu Gln Leu Lys Ser Asp Ser Ser Arg Cys Ala Gln Glu
325 330 335

Page 10



115
Thr
Ser
Al a
Arg
Ser
Leu
Al a
Lys
I'le
Phe
Val
Val
Al a

Page 10

120 125
Trp Ser
Al a Leu
Ile Arg
Asp Ser
A u Phe
Arg An
Asp Bee
Hs Arg
Ser Ser
Pro Pro
Yab Reo
H's Lys
Leu Leu

Leu Ser
370

Tyr Pro
385

Thr Asp

Ala Asn

Cys Leu

Leu Gly
450

Asn Tyr
465

«210>
<211>
<z212>
<213>

<220>
<223>

<400>
Met Asp

1

Ala Val

Page 9 sequence_46029.ST25 du Asp Gn Ay Ile Ser Tyr Arg Gy
Thr Ala G u Ser sSE30EIBBE: WP 2GS/ a A u Cys Thr Asn Trp Asn Ser
Ala G n Lys Pro 145 150 155 160 Tyr Ser Ay Arg Arg Pro Asp
Leu Ay Leu Ay Asn His 165 170 175 Asn Tyr Cys Arg Asn Pro Asp
Lys Pro Trp Cys Tyr Val 180 185 190 Phe Lys Ala Ay Lys Tyr Ser
Cys Ser Thr Pro Ala Cys 195 200 205 Ser Lys Ala Thr Cys Ay
Tyr Ser An Pro G n Leu Hs 210 215 220 Ser Thr Ay Ay Leu Phe
Rea Serl Hrgy Ao Mgl Gye Alen 225 B2I0 35 R Lé\k aGlh ebdRhe Al a
Arg Sdic Pro Gy Gu Arg Plas Leu Cys 245 250 2650 Gy Gy Ile Leu
Cys Trp Ile Leu Ser Ala Ala H's Cys 260 265 270 Phe A n Gu Arg
Hs Hs Leu Thr Val Ile Leu Gy Arg 275 280 285 Thr Tyr Arg
Gry Ghy Gl Gys G s Rhe Gy VBlr @1y 290 295 300L Ays Tyr lle
Gsg Phe Asp Asp Asp Byg Tyr Asp Asn Asp 35 310 315 320 Ile
A@n Leu Lys Ser Asp Ser Ser Arg Cys Ala G n G u 325 330 335

sequence_46029. ST25

Pro Phe Tyr Ser Glu Arg Leu Lys Glu Ala His Val Arg Leu
375 38C

Ser Ser Arg Cys Thr Ser GIn His Leu Leu Asn Arg Thr Val
350 395 400

Asn Met Leu Cys Ala Gly Asp Thr Arg Ser Gly Gly Pro Gln
405 410 415

Leu His Asp Ala Cys Gln Gly Asp Ser Gly Gly Pro Leu Val
420 425 430

Asn Asp Gly Arg Met Thr Leu Val Gly Ile Ile Ser Trp Gly
435 440 445

Cys Gly Gln Lys Asp Val Pro Gly Val Tyr Thr Lys Val Thr
485 460

Leu Asp Trp Ile Arg Asp Asn Met Arg Pro
470 475

5
476
PRT
artificial
deletierter Kringel-2
5
Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly
5 10 15

Phe Ser Leu Pro Ser Gln Glu Thr His Arg Gln Leu Ala Arg
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Ser Ser Val Val Arg Thr Val Cys Leu Pro Pro Ala Asp Leu A n Leu 340 345 350
Pro Asp Trp Thr A u Cys d usEeiyessre @9 2RST8y Lys Hs Gu Al a 355 360 365
Leu Ser Pro Phe Tyr Ser Qu Arg Leu Lys Qu Ala H's Val Arg Leu 370 375 380
Tyr Pro Ser Ser Arg Cys Thr Ser An H's Leu Leu Asn Arg Thr Val 385 390 395
400 Thr Asp Asn Met Leu Cys Ala Ay Asp Thr Arg Ser Ay Ay Pro An 405 410
415 Ala Asn Leu H's Asp Ala Cys A n Gy Asp Ser Ay Ay Pro Leu Val 420
425 430 Cys Leu ASn Asp Ay Arg Met B Leu Val Ay Ile I3& Ser Trp Ay 435
440 445 Leu Ay Cys Ay G@n Lys Asp vVal Pro @y Val Tyr Thr Lys Val Thr 450
455 460 Asn Tyr Leu Asp Trp Ile Arg Asp Asn Met Arg Pro 465 470 475 <210>
5 <2¢ly 826 Ax@12*aPRyr €2t3¥adr ill Cval Ac220sp 2283 lde|®trd e¥ltremekr i ngel - 2
<400> 5 Met Asp Ala Met Lys Arg @oy Leu Cys Cys Val l4eu Leu Leu Cys Ay 1 5
10 15 Ala Val Phe Ser Leu Pro Ser An GQu Thr H's Arg An Leu Ala Arg Page
11 sequence_46029. ST25 20 25 30

Ile Tyr Gln Gln His Gln Ser Trp Leu Arg Pro Val Leu Arg Ser Lys
50 55 60

Arg Val Glu His Cys Gln Cys Asn Arg Gly Gln Ala Arg Cys His Ser
65 70 75 80

Val Pro Val Lys Ser Cys Ser Glu Pro Arg Cys Phe Asn Gly Gly Thr
85 50 85

Cys Trp Gln Ala Leu Tyr Phe Ser Asp Phe Val Cys Gln Cys Pro Glu
100 105 110

Gly Tyr Thr Gly Lys Cys Cys Glu Ile Asp Thr Arg Ala Thr Cys Tyr
115 120 125

Glu Gly Gln Gly Ile Ser Tyr Arg Gly Thr Trp Ser Thr Ala Glu Ser
130 135 140

Arg Val Glu Cys Thr Asn Trp Asn Ser Ser Leu Leu Thr Arg Arg Thr
145 150 155 160

Tyr Asn Gly Arg Met Pro Asp Ala Phe Asn Leu Gly Leu Gly Asn His
165 170 175

Asn Tyr Cys Arg Asn Pro Asn Gly Ala Pro Lys Pro Trp Cys Tyr Val
180 185 190

Ile Lys Ala Gly Lys Phe Ser Ser Glu Ser Cys Ser Val Pro Ala Cys
185 200 205

Ser Lys Ala Thr Cys Gly Leu Arg Lys Tyr Lys Glu Pro Gln Leu His
210 215 220

Ser Thr Gly Gly Leu Phe Thr Asp Ile Ala Ser His Pro Trp Gln Ala

Fage 12



Ay
Ile
Arg
Val

Cys
Ay
Au
Arg
160
175
185
200
215

Page

Arg
Cys

Ser
Tyr
Val
Pro
Trp
Tyr
Gi2p
Val

2AsN 1Ty PQes 2Ag GASN HI MASh dy A %0 dys E1e Hrp s o Mad

190
205
220

Ser
Trp

Phe

Thr

Lys

305

Ile

Ser

Pro

Ser

Tyr

385

Thr

Pro

Cys

Arg
Gn
du
Val

dn
Thr
Adn
du

Al a
Adn
H s
Lys

Al a

Ay
Ay
Cys

Tyr
Hi s
Cys
Ser
Leu
Lys
Ile
Thr

Ser
Asn

Val
Ser
Cys
Ser
Phe
Cys
B0
Trp

Ala Cys Arg Asp Qu Ile Thr
SErpdrete AP P ocNF Leu Arg
Arg Ay An Ala Arg Cys
Pro Arg Cys Phe Asn Ay
Asp Phe Val
Ile Asp Thr Arg Ala Thr
Gy Thr Trp SE35 Thr Al a
Ser Ser Leu Leu Thr Arg
Tyr Asn Ay Arg Met Pro Asp Ala Phe Asn Leu Ay Leu Ay Asn H's 165 170

Asn
du
Ser
Au
Arg
Asn

Cys @ n Cys

dn
Ser
H s
Ay
Pro
Cys
du
Arg

Ile Lys Ala @45 Lys Phe Ser Ser @4p Ser Cys Ser Val

Ser

I'le

Gln

Tyr

290

Tyr

Ala

Asp

Asp

Ser

370

Pro

Asn

Asn

Met

Lys Ala Thr Cys Ay Leu Arg Lys Tyr
Ser Thr Ay Ay Leu Phe Thr Asp Ile Al a Ser

240 1Al ad
Arg Phe Leu Cys 245 250 255 Gy

Leu

Glu

275

Arg

Ile

Leu

Ser

Trp

355

Pro

Ser

Asn

Val

Asn

& $Aguenee 1460
Ser Ay Qg4

DSk gl 3R0

Ser Ala Ala H s Cys

Ser

val

Val

Leu

Val

340

Thr

Phe

Ser

Met

His

420

Asp

Tyr

vVal

His

Gln

325

Arg

Glu

Tyr

Arg

Leu

405

Asp

Asn

Leu

Pro

Lys

310

Leu

Ala

Cys

Ser

Cys

350

Cys

Alza

His

Pro

Gly

285

Glu

Lys

Ile

Glu

Giu

375

Ala

Ala

Cys

Met

Asp Gln
280

Glu Glu

Phe Asp

Ser Asp

Cys Leu

345

Leu Ser

360

Gln Leu

Pro Lys

Gly Asp

Gln Gly
425

Thr Leu

Page 13

Leu

Glu

Asp

Ser

330

Pro

Gly

Lys

Phe

Thy

410

Asp

Val

Lys

Gln

Asp

315

Pro

Glu

Tyr

Glu

Leu

395

Arg

Ser

Val val
285

Thr Phe
300

Thr Tyr

Gln Cys

Ala Asn

Gly Lys

365

Gly His
380

Phe Asn

Ser Gly

Ile Ile

@\Gf€ S\

Leu

Lys

Asp

Ala

Leu

350

Hig

Val

Arg

Glu

Pro

430

Ser

Met
Lys
Ser
Thr
du
Tyr
Ser
Thr

35 40 45

50 55 60

65 70 75 BO
85 90 95

100 105 110
115 120 125
1300 135 140
145 150 155

180

Pros Ala Cys 195
Lys u Pro An Leu H's 210

Gly

Val

Asn

Gln

335

Gln

Glu

Arg

Thr

Ile

415

Leu

Trp

Hs Pro Trp Gn Al a

L s Ar
i-%aaif_%r?}rge SergSer

Arg

Lys

Asp

320

Glu

Leu

Ser

Leu

Val

400

Tyr

Val



260
275
290
305
du
Leu
Ser
Arg

dy

QOZTO
<sSo<

265 270 Phe A n Qu Ser Tyr Leu Pro Asp A n Leu Lys Val Val Leu Ay Arg
280 285 Thr Tyr Arg ValS&%@remee <@ % u Au A n Thr Phe Lys Val Lys
295 300 Lys Tyr Ile Val H's Lys Gu Phe Asp Asp Asp Thr Tyr Asp Asn Asp
310 315 320 Ile Ala Leu Leu Gn Leu Lys Ser Asp Ser Pro G n Cys Ala An
325 330 335 Ser Asp Ser Val Arg Ala lle Cys Leu Pro Gu Ala Asn Leu @ n
340 345 350 Pro Asp Trp Thr Qu Cys Qu Leu Ser Ay Tyr Ay Lys Hs Qu
355 3604365 Ser Ser Pro Phetdyr Ser u G n Leudtys Qu Ay H s Vval
Leu 370 375 380 Tyr Pro Ser Ser Arg Cys Ala Pro Lys Phe Leu Phe Asn Arg
Val 385 390 395 400 Thr Asn Asn Met Leu Cys Ala Ay Asp Thr Arg Ser
Gal Idley Tyrs 4057 430 4hns B Ash Mad ¢Hig AsDh YA ©y8 G Gy Asp Ser Ay
Pro lasp Val 420 425 430 £ys Met Asn Asp Asn ks Met Thr Leu Val Ay lle
Ser Trp Ay Page 13 sequence_46029. ST25 435 440 445 Val Ay Cys Gy
Lys Asp Val Pro Ay Val Tyr Thr Lys Val Thr 450 455 460 Asn Tyr Leu

Wah e Al AR, Asip Mefe HL Sy el 468 M- 4{Ps Page 14

465 470 475
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