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50 therefor. As a result of extensive investigations, the present
‘inventors have produced an i nprogp@ 4gsB4gwhi ch contains the finger domain,
the EGF donmin, the kringle 2 donmain and the serine protease donmain but in
which the first kringle 1 domain is deleted at a specific amno acid site
and whi c@ISGLESURR @F THfeVENTONUt ati on at the kringle 2 domain-serine
protease linking site; this i rrproved t-PA has excellent stability to heat
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pol ypépti de having thgrf @hhOWY 2PIE N9 3Cic 5 sue fs|@mh§gq, conpared to
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Asn Sgg Ay Arg 15 Lys Ser Cys

Ser Au Pro Arg Cys Ph& R&R G¥%P %”g/sTﬁ(Fd\éQ)};JG%?]%aJAI Yfegefyr Phe Ser Asp

20 Phe VaCVQySeG 61Qy SPFp oASIqu O3y e Mm@ Gy Gy Cys Cys Qu

1'le Asp Thr Arg Ser y& . Phg 25
@y Asn Ay Ser EE §§r gﬂl %i’nﬁ?.g. (i %%ﬁh% %egegsé y Ala Ser Cys
Leu Peo Trp Asn Ser e Maé I_C‘a(§ IG-‘enCﬁySL}PsECVeGlWyGthPhRI &l@ n Asn Pro Ser

Ala dn 30 clél 2 ylseled k}&Uc;Guy fﬂ)’é Al AP Ky &% Arg Asn Pro
Asp Ay Asp Ala Lys Pro Tip %T Is Val Leu Lys "Asn Ar Leu Thr 35
Trp Gu Tyr Cys Asp %F Feg St §IYSBENTIReXASRY GY$ Y Er ghs n Tyr Ser Gn

Pro Gn Phe Y Ile {;19 @sy @y L@éerhg_aAI@ﬂ(hrg Gly Thr Bsp lle Ala Ser

Hs PPo Trp Gn Ala A Phe s Hi dy Gu Arg Phe
Leu Cys Ay Ay lle Eﬁu ]f" é’ﬁf“%?ﬁ 3[I %e’ée YA ge)il a His 45
Cys Phe A n GQu Arg Phe Prp Brsn merl—MEtLau.eTme\)/aIlélelyeny@ y Arg Thr Tyr
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Ala Leu Gly Leu Gly Lys His Asn Tyr Cys
Arg Asn Pro Asp Gly Asp Ala Lys Pro Trp
Cys His Val Leu Lys Asn Arg Arg Leu Thr

35 _ Trp Glu Tyr Cys Asp Val Pro Ser Cys Ser
U Thr Cys Gly Leu Arg Gln Tyr Ser Gln Pro
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Asp Ile Ala Ser His Pro Trp Gln Ala Ala

40
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45
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Leu. Thr Val Ile Leu Gly Arg Thr Tyxr Axg
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50 : Glu Vval Glu Lys Tyxr Ile val His Lys.Glu
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4 EP O 386 240 Bl r Phe Asp Asp Asp Thr Tyr Asp Asn Asp Ile Ala Leu Leu

A n Leu Lys Ser Asp Ser Ser 5 EP038s240 BY 9 Oys Ala G n Gu Ser Ser
Val«>Val ¥Arg Thr Val Cys Len Pro Pro Ala Asp Leu Gn Leu Pro Asp Trp Thr Qu
Cys Qu Leu Ser 10 Gy Tyr Ay Lys Hs Qu.Ala Leu Ser Pro

Phe Tyr Ser Qu Arg Leu Lys Gu Ala His Val Arg Leu Tyr Pro Ser Ser Arg Cys
Thr Ser G n His Leumﬁm wsp Asp Rup \m&rThyrliséSms@SméﬂatILéUG Q/é A ZSG y
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properties of naturahkp fAsmuMemg:.émnGMStAIlA @y Asp pPRESent invention
al so ains at expr essgng &'ES' |d'13; o%/ieg tt;lFAA‘ita' A 1ty egpgbpgant DNA

en

manppul a- tion. The presen Ion a rovi des novel conpounds
cadi ng for the inprokdd C¥SAGT Gblioﬁﬁ?n&ﬁtr Y Sdof 5P ol®Hect ors. The

hectors. By the use ot Ed i e P e aat ey oon ge. presence of
vectors. By the use

which is unknown so Y&k Fﬁ'yt%%afﬁ |7:Itr(? bee pr%%§08§r1g10 ( BRI EF
DESCRI PTI ON OF THE DBAW NG ls. Aépswa\ls Pxrchddley SEflichXE

ol i godeoxynucl eot i de S oQstr Pfa tttedrre fragment
coding r t-PA[II]: % %l (Iglrh"'C géﬁ &%‘I 9‘% nt etl%?gene fragnent for

construction of t-PAASPI ]Asmrﬂ%# nhng Per@nq Hon enzymes Bgl Il and Eco R
ends at both termni, which is constructed usi ng 16 oli godeoxynucl eot i des

hown in FIN%I'SII;LY I'BE nts &rﬁﬁ rg\ﬁ'eserr&g ralr(%l%e elx%lﬁ éggﬁs Ly uCtts mll
I he fb gur Gi’hustt éﬁ T rn n%?l is % d%%el 8?] s :t‘?sg lllustr glén;%ﬂy
portion deppt o%mpﬂns&?% cSBGP iy wh ch )
pl’ epropep- 1t iTH€ imiasled +-BA ()t fodd yatﬁd Bgseﬁ RleftBrs |§ &%Q |I¥y at angg]: . ha
shows a nMemaestyf §blondBd biblo§icd haifePdnd 248 hidedn! ShtidBRMa .K/%thgﬁ 5#1 Ugh
det er ni nat whil naintalliNg dbskERle BESHARE 6Ehatdtally fBurgdRM%Y -t hod and the 7
net hod. ss The present invention also aims at expressing the improved t-PA utilizing recombinant DNA mampula—
. tion. The present invention also provides novel DNA compounds coding for the improved t-PA and
\_/ recombinant DNA expression vectors. The present invention also provides host cells transformed with novel

cloning vectors. By the use of the DNA compounds, t-PA derivatives the presence of which is unknown so
far in the natural world can be produced.

{BRIEF DESCRIPTION OF THE DRAWINGS)

Fig. 1 shows a base sequence of 16 oligodeoxynucleotides used for construction of synthetic gene
fragment coding for t-PA [ll].

45 Fig. 2 shows a synthetic gene fragment for construction of -PA [ll] containing restriction enzymes Bgl II
and Eco Rl ends at both termini, which is constructed using 16 oligodeoxynucleotides shown in Fig. 1.
Fig. 3-1 shows the procedure for constructing t-PA [Il]. In the figure, the black portion, oblique portion
and white-on-black portion denote a region encoding mature #-PA protein, a region encoding prepropep-
tide and a non-iranslation region, respectively.

50 Fig. 3-2 shows a method for verification of synthetic gene fragment block IV through determination of
DNA base sequence by the dideoxy method and the 7-DEAZA method.
Fig. 4 shows the procedure for constructing expression vector pVYI in animal cells and integration of
improved {-PA into pVYI.
Fig. 5-1 and Fig. 5-2 show DNA base sequences encoding t-PA [Ii] and t-PA [V ], respectively.

65 Fig. 6-1 and Fig. 6-2 show amino acid sequences derived from DNA base sequences encoding t-PA [li]
and t-PA [V ], respectively.
Fig. 7 shows restriction enzyme and function map of plasmid pTPA2 having Eco Rl-Xho II fragment
(about 1,000 base pairs) of naturally occurring t-PA gene integrated into vector pBR322 at the cleavage
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Fig. 4 shows the procedure for constructl ng expression vector pVYl in

animal cells and integration of i %BPA into pVYl: Fig. 5-1 and Fig.
5-2 show DNA base sequences enco ng t PAJIlI] and t-PA [V ], respectively.
55 Fig. 6-1 and Fig. 6-2 show am no aci d sequences der.i ved from DNA base

sequences eccoth Bg RladdBgmi ] and t-PA [V ], respectively. Fig. 7 shows
restricti oRige®zhawe renSdt-PA fitht haging Balpi-Xdfo Ipfrageentd(apsiPASO0ee pays)Ee G-PRI [UDgeoe 11
fragment ( intsgwated ntOddOble sirspdad M13mp9 BIRA atdhe nleavdgg sitbodth Ben iy t - PA gene

i nt egr at edFigrRt ghoyibe deserdspaBe cuse of the tPA @etiyityas inproved ERA Y] 3gbnalurlly gturdng tes

wi th Ego RPAAntneS23pHpet qﬂ the gresgfeast FRbgd Psemq ({FP) gf p fibrimsibegitulBg| | | - Xho 1|
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otein

and absenceg’( e Aows change in activity
of |rrprove§'g’t14I§3 e?r & de ura Iy oceurty ng |n rabbit bl ood with

passage Qaedt MEDE Fd,pgpmge]né,l]@\fﬁE MyeRaenj N resi dual activity of inproved t-PA
[VI] after heat treatment. Fig. 12 shows inhibition of inproved t-PA [VI]

agai nsfs LAFH&&Hkbr\thd procedstor prodiiétien, DNA c8fl sHRd trafRlofdd SbIRaR daberibddan Butad t - PA
[VI] with denatured protein. Fig. 14 shows degradation of denatured protein
Wi th i mpreers@ss for Réduktiéh bof impREGE-PODE FOR PRACTI CI NG THE | NVENTION) is

Her gafter the process for production, DNA conpounds and transforned cells
are descri bua gene dalingifbr. thd PP eekbeuld ased i prdducs itrerimprbveid riPAOndaduls -oPH preeent gene
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required a.%nd%%ﬁéeﬁ% dsitid it 16 FhARREROR e&eac hQﬁ%E{So%’\ﬁé Agen & & DNA
synt hesi g&nnbibgyCA&NRbdnUsbior! Riistdtbre fb.| M.6548 QFE M BRL1L7). IS 6 |'n¥ %n&ﬁuﬂ&:oﬂvas
const r uctyg obplashitfoTPhb R-shéWdGh Fib.y. mut ati on induction method. The Eco RI-Xho
Il fragment e, thisainprowdd t-PA @6rfdLFak inBéhell itdbigmmIpViabout 1, 000 base pairs), a
part of whiRE&miDpvWBIbriabEbCIdatil abdie2,Db0t LasdpditaBamVia-Kpi nfrargmdmmeﬁiasnm pKSvegt or
PBR322 at(mérutactoded by Rbpemaciat five Chisinisal§iaith Bto RIndbaBganfridmehioof plasrsitl padD26SRAD. A
strai n ( B. (NE@®biainédBirch Dr. piiFé3aHanddbf diokyedniygrsity), afierfrendaiing ol endsoblant. victdndingtyi, S
pl asm d Hhis vestoe gontkins gweause dihydrofdldie reeatase cDRA igene URderdeansehiptiom sontroludf edenbvitug e
Agency+of(Ad2h daiot lateabroBetore $YE0 gary erommtdr aigsireeh e freiovach ¢8A deegyinseriedtsito andNo.

P- 9649 ( FEFy@nBesgauenFy or imgEnd paadarylatien pervengA dOINI¥REM on map of plasmi d pTPA2
i s shown _i nThej gpne pf therpresent iysgtion qoRipigs |9ﬂ'i?F"b\/@Iﬂm‘EtL°'PﬁP' pcing, thej imprayadeldPA: nt o
pl asni d posrplorepihg Hepgyis rapg "ﬁ?o?'h???é‘lﬂ’"ﬁ el‘ﬂ’ Sipn Mgfe%b%‘ﬂt‘hez‘“%@“’ﬁéé%e 20 ¢

CB:ﬁm H|-|Kpmct?“ér'f*%°g i ?sugh ﬁ%& & Bﬁ%ﬁg g%

em¢cC

(obt | icr m i . : ner | cells b th
obt ai ne%ﬂh " Mféﬂ ck"xé? *ng, %5 Faro GoroRily gl ahﬁ 0

ends bl ¥BR1 51 strain, etc. are used. As yeast, RH218 strain, SHY1 strain, efc. of Sac- Sac-
charomyces cerevisiae can be utilized.

50 For expression with host cells, plasmid vector or phage vector containing replicon derived from species
compatible with host cells and regulatory sequence are generally used. Examples of the vector for E. coli
as the host cell include plasmids such as pBR322, pUC18, pUC19, etc.; A phage such as Agt, Charon 4A,
eic; M13 phage, and the like. As the vector for Bacillus subtilis, pUB110, pSA2100, etc. can be used and
as the vector for yeast, YRp7, YEp61, etc. can be used.

55 The vector must bear a promoter capable of expressing the objective protein. As the promoter for E.
coli gene or phage gene, for example, lac, trp, tac, trc, PL, etc. can be utilized.

Culture cells of higher animals for use as the host are kidney cells of rhesus monkey, mosquito larva
cells, kidney cells of African green monkey, mouse fetal fibroblast, Chinese hamster ovary cslls, human
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this vector contains nouse di hydrofol ate reductase cDNA gene under
transcription control of adenovirugp$QggbdsiBl major |ate pronoter, SV40
early pronoter upstreamthe inproved t-PA gene inserted site and,
i nterveni ng sequence or ‘intron and pol yadenyl ati on sequence dovvnstream The
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bi oengi nedher a"dﬁ@;e ells %ro aryotic lc9 I i, Bacillus
subtilis, oﬁf ‘“m BE“F‘c" lidas Pé%léc‘*g EEﬁe'ﬁé‘a‘S?e"é%‘t”s ”é?’E“"" Srreeneingypop
gn: mal Cel Aii Eer |a? se ences thatC Q %zpera 3(%owsnt ! all'enar 110 Qgc ge%lue i;.é&]
el ongi o en% 4 et %mmsga&saxé aur@%n Anusa Hh 9 S
strain, i éé rec , ke
o of e tﬁeeé 8%‘? QUi anc feﬁgq ol s ltu?é)cells as T hoi o
with host &g sw.tp 1486 o brofahso RAA Gelénting o A Rrd s’ Sthdt G s esved
from SpeC'lﬁﬁn&&iﬁ%ﬁN@rﬁm% hush8s brosiebd.s and regul atory sequence are
gener al jsy Usesls pieK&EAbe 8pphids Aok Bnly &CIhE cadeQt sboretieiPbrid FEAUEIdR by QEkure &1k bt ude
pl asm ds sdifdidersd tBBI@allar fHekakibnordWsuldOalsoedcbur with @Her N-tefided) 6f SRACHIoduBed B E. |coli,
Char on 4A Baeilig.subtilif, Jegst) agintheatells.t he | i ke. As the vector for Bacillus
subtilis, pUBkI@nsfqpaiad 6Che Bdstusingah dxpressionve@urthadiy ibtbgrataccibérain thedmpryved $-PA
YRp7, YEp agbpe, dtecHanaham migthodi BHaokharh B., J. MolTBigl., \18f: 69 (19A3H tcarblesaadopteqhindiventage of E.
capabl e200fcolsipihe sasp ntjaninied cellpj therdalciym phosphatd methotidVanitier ik, didpand (Graharn, FEL., Meatfod
gene or pHageygeew,; jé?ﬁ(é%ﬁhmaéem@ Bressl.eicpcanbpedoptedc, PL, etc. can be
utilized. CullheuPHA saqueaceqand yiasmisy exglainpeh jns ihe creserd dnvaatiop san e Subiegted i anep
cel | s of rmxéfigaionsand & (?"at"??ﬁrf(?UP’taG'P'PdF‘§£°§§@|°It%s“bﬂt%@9 npglaofids qyer thg ?W"@JPB"Q‘Feen
nonkey, not?eing eplupepfiderbeeaysat synorydlity akthe gparyat e samedime. iis alse Possilidn repjace
0 386 2#0 1 fetal kidney cells, moth oval tissue cells, human cervical
epitheliumlike cells, human nyel 8md @l | sT AoGse fibroblasts, etc. As the
vector, there can be used SV40 earl dr&*’ot’er' Isv40 I ate pronoter, SV40
bearing a pronmoter from eukaryoti & dede (fdr e>%mp| e, estrogen-inducing

fan oyal bum n gene, interferon gene, glucocorticoid-inducing tyrosine
ani not r ansfRAASFelfikBon Jidhkitddi Ne ki nase gene, adenovirus early and late 5
genes, phosphoglycerate kinase gene, a factor gene, etc.), bovine papilloma
virus or derivative vectors thereof and the like. It is further known that
t- PAs secreted and produced by cells hav arious N-termni, dependi ng upon
differesmce in cleavage sites. As the term nal sequences that are
general ly known, there are the am no afi equence of the io present
Navention in whi ch 3 anino aci ds (Ser Tyr Adn) at the Ntermnal end are
further clteasitidn teraingtibresigeal specificalyadxemplifieda Suchi & $eqimbe can berpresiynerhir@@e the jamino
preceded Wld@fipw seqnenge af hurprs 1A eurraitiy Hnowraend ¢ah cbe| goRatructsids by, geriventipng! DNA
case of 40seypthesismetapddAgseidinos "Pﬁ;bqse PaueRse wgthe g pidhecprpsent inention ds prsdmited ine
way of cl eyH8 %D W“%chﬁ‘aﬂ‘y BRi dase or rotease varies depend|§r}% u on the

i

kind of ceI | t *‘T’f‘%“r "‘N‘ “E’
pr oduced. ses gvas‘f‘f{ "re‘{’ ! rge i el"Y acrtg g“( hro P’@P‘Ton
aﬂd pr Ogsuc umn Gitma the p oveue( ?)ﬁé s P ar ful rog of_acute '
phenomefor, a é‘«an 'tly"ﬂ b df“ ‘l’)‘ .
col i, Bac |] Sarter}é?tﬂﬁ bus; ofﬁt iac ﬁs ﬂh
host usi ”Q %Béa &8, vaﬁh av élﬁ&nHHt Ak ségi%‘%d o |tn %velr rma
t- PA gene Thi r&‘@ﬁ'@bﬁﬂas B litkins blodd atls hudiirebtive a§1 ﬁaturgif}?océulrﬁtga]
can QRias +PR. &k e oXRSEd Blat Fre iMBrovedOLAA whbull, 1B Cas CaRE&ive Clinfsaily B wiehduRallyt he
cal C' Um pk&&ﬁh@tﬁmmmﬂ Jc\@é‘oﬂiﬁéut % ofthe) dos@%oﬁ@h@dﬂathﬁtaiurallmm Hubhan t-
Enzynol ogyra &bn ind3fgle 29RMrati@cadeni ¢ Press], etc. can be adopt ed.

In addition, the improved t-PA of the present invention further exhibits the following useful properties

that are unknown so far with naturally occurring human t-PA and modified t-PAs.
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The DNA sequence and pllasm d explained in the present invention can be

subj ected to various nodificati ogp gsgh a49'giat i ons. For ‘exanple, it is

possi blre to substitute the nucleotide over the entire regi ons encodi ng

pol ypepti de because of synonymty of the gene; at the same tinme, it is also
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limted "VE r?é se. Asdescr%iﬁed above rtLﬂ

| mpr ovedm%tgsgctw g;se ggfw wsfiglore s, Prstont syl v, ooy ey Shua
oy 8 L% ] kg oh G U6 LG ol .Xtaﬁa%ﬂ'aﬁ‘ln)
enbol i'sm, ik iehfi ol %‘ sl peorsi
artery- FJ .w{a MidH Wi 9.9@{ nm u&.

45 L byhgvidt IIUrf\ Hrahe QR b 'ééc@lgra rgftgyniheg9 p"&ﬁcx}cm&rn%% blﬁl oells lt is
particul a&d ¥nows at!iL-if &is & RBL ERO T KbolGAN 1R mda&i%ﬁ @k aJotetnglf(s%rum arfyoid pYdtelRAS
recenti YithiRoddh 03EYin thtaddilodinkss vHich Ukididat@ UpbiTRflarimdtiéh. INow Qe StedehtvifivehBis have
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o TR
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t hr onbol ydapsatiae inhisitdr Yr Bl intiddaGant Rasctitbh béHolnRsalm bREtte.adlvbust, tthe. coMbingd therapyl t  Of
ext enss viavdivey pblergsibfiiéractiori 6T@inigs, issidontrol) ¢ide bitscs, diQ RathaLicie erebaidsired tHatfeRN t | ng
ant | i nf | nself additoaelly passdssasi the/activtg eichravantihgwmotdusion | ons to the i nproved t-PA 10
Qe i s the ToxjmprivedtRAdl theomesonthnvention basi pepsecthe ectitity R preventinigi rececitsion, bised oyi cal
act i vi t ythemethaniem lobtwix typeslof @étivityl) whi ch is one nediator for inflammtory
reacti on. 1 The fisios pevantingrapié cadeqiipmind-PAorogristiaheafterchdminispition pictheimpeovecht-PA
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of synt hes]s P EEPO& ] yetlnp peeny gL urpuly onigln apie spusgt by L. 56 e Bl

inhibited to preven occurrence of reocclusion.

14 ack.

45 c) Enhanced stability

Protein preparations are generally unstable so that it is required to preserve the preparations in a freeze
dried state or at low {emperatures in a solution state. It is expected that a plasminogen activator is
administered to the patient with acute myocardiac infarction and in this case, it is considered to be

s0 necessary that the plasminogen activator should be administered within several hours after the onsst of
attack, in order to reduce the mortality rate. Therefore, the plasminogen activator preparations should be
stored in various places but depending upon place, it may occur that facilities for storing at low temperature
might not be utilizable. In-such a case, stable preparations that can be stored at room temperature are
desired.

65 Further when the stability is improved, it is possible to perform heat ireatment, treatment with acids, etc.
during the course of making preparations. Particularly in the improved t-PA of the present invention which is
produced by cell culture, it becomes possible to remove cell-derived retrovirus known to be weak against
heat.



al so known that IL-1 acts on liver cells to accel erate the production of
proteins (serumanyloid protein, 1 okedpig@pen, etc.) «in the acute phase
whi ch i#ncreases upon inflammation. Now the present inventors have found
that the inproved t-PA inhibits the activity (LAF activity) of enhancing
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denat ur ed 'speiglon manpal depatted Belo-gG, denat ured al bumin, etc.) caused by

i nfl ammat i onManRts He etHl-oMBlecular &igniog: A haboriRy MagHdh (9ol ?Rﬂﬂ%éé@%’s@?f@'pﬁr Gperty
of beinf Herngdiapto; Y4188y t he denatured protein. By this activity, the

| mproved t-PA do not t on protein that undergoes no denaturation but

decomose&@ﬂﬂ@—&iﬂﬂMt ein in the inflammat ory regl on, and

i nfl anmat i ong can brg ag gql The {eantR nt LSy ec con r{eqj Ry SDS
OWES an'melgnoma ¢e uired trom Dr. oblln onal anoer n It SAY ar

gel el egtr 9.94?19 r.ﬁﬂ ,szp@lm i‘ﬁ ty [o ﬁés.ochem,

denat ur ed G:@ ?n or du 5. -tet HS é'é s added

activity Me%ﬁ\luﬁ‘e% 'eindll ¢ ceﬁt n! dﬂ?é@é{ f&lro Yeu .ﬂeio 'i@ o R&@'tﬁb tAtaCeell

remar kabl gynalifeliadisd #dRfhe Buiti@ CelisSbdBdidlto A6 trotiidd/mdRa of FredMhn! eflalAOkayama/Bel

concent r alchRR MaRH past Do) PhaRuéd Bihe CRINidAIsP UsiR Siljo-T eailiBsh Joluh\w(mﬂ@&ur'gh

the ot hgr byFRetmadi® FiRdthdmiidaissiply (AR tRNAGY edpaiatel tm At tbikicdell ANA A4 1SUIt] Aboiit 10

i mproved tugRfpdi&n RNA isbRMBCRIM appiokimateT10Déls. pg/ M . 30 Db) Prevention of

reoccl usi on Hiis giy(A)eBRA fsUsttbRataf bycsncrbsechipakith lgaotient catrif@jatidntin tanvéatianalnmanhert A

when t hr ompe st the agionated oty (h) ‘HNA &t takem and: ddPAlot ybddatiangPerbal,viSA Rattied Guidseho

igh fr equMatecylareGlaning, 410 (§t984)udoho Wilex & (Shes, bc.Lis welkimimé ind oligepiwisbtide fpebe Spricific

r eason, 20c doriyPA enRNAte reafgatenthe HPA N &dction. Tesapyobbeatpiobe Y) wded lin thisrcass hasra base

ant i coagulsaflwnqqa?i SHEE R GROANDEATERGCATY whielt isi complerrpiigsy, &r the MidACregion enserdinghibe apy

35 invol vi2 i gBPTerraineyreid sparangrofi th resortert b Bennigpeteal. @upia pes) syntbosized BY fhed s,
etc. Rat héwanomosnhgmﬁﬁ? ethed pyingMedg3804 D|NA Svmg@rzw (a'a@iafactunﬁ&w |AyP'\96 Siogysloms)-t he

activit % °H'a th %%ggdﬂ%ﬁ M‘l‘)ﬁ’ b & ey °a""°d
t n
mochani smS o %83 gg;a o25ro b Lo 'a*%?gaﬂn' B?Zp Fa%aﬁ' Pﬂ@ugaag?%'j nsso
reducti on gf‘ﬁ al r20‘"i‘o aFNA sQJamFoP% ?oq My PA
gge (due :?ﬂbd‘ ﬁ R p\)aatamé , Ie ral Qund
NOMERO Ny ARLi-bd ibing 5v§|‘é§ 'ﬂLﬂs taQ& Gﬂéﬁﬁf?&lﬁz& lﬂ( H\ﬁﬁé?r? Co,
prevent i NgubigadiaR Mbtned [UBISC U] AR HRmAML BS] Géte, 2‘59 35(16@)3'5 (': lshaﬂm is §<§be& h at

platel et GO@#EWHodHd Sfanded cONA It ﬁ&h‘-ﬂrrﬂud&hth&b&f %Qcol%cﬁhgﬁé %%&ho@‘éﬁﬂénb%[@eﬁ& G.R.
reoccl usi GRd WhdR., Ricidid ARIZGRE!, & e (hdsh ). NBKOIne idbbxf CaR@h-Ride® BSubR sBarBiSNEINA ik Y
unst abl e sGbjédmatio bél fititioh ©F CLAESephflosRI(@ERIVEred BE PRITRRAI Kol CABRICAS) tarobRABR

dri ed sdsatntleaiilaraduciioVacide mprigabdss @airsi BssatharD bbbl 600. Theddakter, the dDBIAGK Bajdced th hat
a pl asm nagealingaith pBR32e (mawufackirbdibySBettieedh Reseatdhpwiaktedidooxyi G thanatithe Pst | site in
ocar di aconvadtanat tmapmer.atising the trhiktgre oagilling iafteri tse @meglinglcE.cebli tHB10E coupetent cells
necessary (hanufactuiad bp [Talgira $hozpe®o..ddd.) aratransfomiedubsda keeuliad ePNA bankceriposed ¢fiaout
sever al hd@0e0 independent fiyansformants ipgbtained.ack, in order to reduce the nortality
rate. T#er ef DrisscDNAizsyblegtadrioselopyrhybyidizptipn uging mf@ﬁfaﬁeaqﬁpeﬂ@omeﬂr@qﬁe themmethed i n
vari ous pl%ﬁ@gdsoﬂ‘fm‘éfe erfél?‘ﬁ ( b 1981 draputagiuyred by, Bethosqa RQSPP&‘E" ‘Faaé tcI ?tt“‘l"bgb’!eér

storing atrqugf% tp% k £P°€9 "sne Paﬂ?éeﬁﬂef'cle I°Br'g: FEIQ'°°| g meth%‘?l e
prepar at i é 'Tl"",.[ éfjp %Eﬁ'?ﬁ

Furt her usaw bl 1 ﬁlc @ Hé bs :-tr%g |s n mld

t reat mefit ,cokt .ﬁeg tnfeisevgneg:}am%q oEhba QU n925t|5 oy 6B A O i of i
preparati QQ cual héti npr ove pr sent | SVEsR st 8h

which is prv%uced by cel I culture, It becones possible to renove -
cel | - deri igngies. lcaNdrlidiion KAt © be weak .agai nst heat. 8 EP 0 386 240 Bl

50

In plasmid pTPA1 shown in Example 1, the N-terminal region is insufficient to construct t-PA ([lI] which
is deleted of the kringie 1 domain. Therefore, the insufficient DNA segment is synthesized as described
above using 380A DNA Synthesizer (manufactured by Applied Biosystems). The base sequence of the
synthesized oligomer and the entire synthesized sequence are shown in Figs. 1 and 2, respectively.

s5 Furthermore, specific procedures for construction of t-PA [ll] using these oligomers are shown in Figs. 3-1
and 3-2, respectively.



Hereafter the present invention is described nore specifically with
reference to the exanpl es bel ow ngf.ol:,%ea% Bqleemed to be'limted thereto.
Unless ptherw se indicated, -reconbi nant DNA is produced by the | aboratory
manual described below. Mniatis, T., et al., Mlecular Coning: A

Labor at or1)dandtradtion &lodk Snsgmgscﬁarfhgmedt.abmnaaocnra;a paige)l d 5 Spring Harbor, NY
(1982) Exanple 1. doning of t-PA cDNA Bowes human nel anoma cells (acquired
from Dr. RoBlotiy fregmeintin Fige3-Nistprepared asGallowsr | nstitute, USA) are 10 cul tured
i n a manner Fisitlyriaceordingdo thiad-abeestdno Manyfl, pasaé??amlkemolesteadm of S[I'@fﬂ%ﬂ'tm%@'ﬁm'dﬁ 2, et
al ., Ea@r.3.3.5 B 5Mefn?, 10131 (12512 814 ¢ "3!9839%“" in Fig- dr"ﬂ@'wsﬂ"e'yaﬁﬂ%'é‘qu"lﬁ\°fﬁ%NA
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t he deoxy C cha| n- added doubl e stranded cDNA is subj ected to gel fiItration
on CL4B Sepharose (manufactured by Phaggecka Fine Chenicals) to renove |ow
35 nolsecul ar nucl ei ¢ aci ds havi ng bas¥cp®acrs | ess than about 500.
Thereafter, the cDNA is subjected to ampeal:ing with pBR322 (nanufactured by
Bet hesda Resear ch) with added deoxy G cﬁaA&Aat the Pst | site in
conventional manner. Using the mxture resulti ng after the anneal i ng E
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50 In plasmd pTPAL shown in Exanple 1, the N-termnal region is
insufficient to construct t-PA ([IIigp 3@5 gy del eted of the kri ngle 1
domai n.r Therefore, the insufficient segnent i's synthesized as described
above using 380A DNA Synt hesi zer (manufactured by Applied Biosystens). The
base sequerkal, A%t dyerose/gel BedrogRmsio isi GFHBE but W Bpirite aldit 480 Bass\paiks @ Frbgheilt (block
sequence avp DblAGsolated Hyl elpstric dlutbnd 2, respectively. 55 Furthernore, specific
procedures for construction of t-PA[II] using these oligoners are shown in
Figs. 3-1 &Rdsdhation ofblosip¥é (Fco RieBa) | fragment, dbput 0250@@sep4s) B1 2- 1) Constructi on of

block I\ (Bgl Il-Eco R fragment, about 480 base pairs) Block |V fragnment
in Fig. 3 1 iFeonpelengpT B epiaired in Exqmple i Rlasi|dyDNAg @egiregieed in large ﬁ'@"i_ta%?csmm y’
Manual the method desgriteddn the LahortprbManuiplaupra @t Raoe B 38 SR éb Fip-dhls After olpaving 705

ugaééf;g", D:Eg w:?lrest qlgn nzyt_pzs B§_I3I (@g&i@ﬂgdly gqggggshpzfp ﬁ? Ltd l q;;cgga;r |
h h I ©, Lf
‘FI)'aICzZIrOaO gﬂ % 9{*% FE %?ﬁﬁcgb i '@arﬁ‘;s ol

sol ution. z%mgg ase I@:r?fl Eelu i ﬁaérheglout to
and

pr eci pltatle(?ﬁra I‘ECI r%ggmten are I‘ e er re ucelc)iy II‘EaSUI’e

di ssol ved Il om ng 40 pnol es each of the
O: | gorr;r,slbg) Qtdct'ioﬁ ofL [hfdeﬁ fré@@ﬁl?ékvdﬁ‘%@ém@ 7V\"mv|9T” SDHC| > each of 18

MM NaCl,~ 7 i Mittch g A 4-10nd 1 EMid neera%ueeraa%m at [err] for 5 minutes, at

[err] for 5 kB iigBithg bk AL (BGPR B RINRGM&H: UBut 1486 base damsylobiaifled: M EExERSP LS Witte

bf ogks of BibékoK(Eco RPBaI DRIgRIER, dbout 25032841 6hird) obtalabd i lexdmipld 28)i ugingBe DNA ligdlion it

(), 8, 9dé&bibed Ghovethe ig@ek plotict (sOsubEBE EoSetfiahol frdcipitition.1&ter Hrying luder Irbdudstrl

16), et h&anplessafes e Préchitit® s Elstlediwish egiri¢tionl @hizyme A6 aidin ebestionat nfatrek. Next, Dl8es

resi due i saghrose gblveisdiraphorddls is @arrigd aift i $eparatb ahedBgl liXhéd & draguadne (aboul 1600 ezae paisn

i s carri edcatsaningr-PAQU deee)r PNAfs thdneisalatesiciyi etagtis @lutidni Te etire[baser Jeqdence df3henbun s

usi ng DNA Fangtacled P4 1] ggneniarshévende filg el AlslpduTerkaming ldsaquee is aldorstiown in AigtGer 15

et hanol precipitation and drzl ng under reduced pressure, the residue is

di ssol vesl Exampleds: Constrygtiapiqf -P W)ﬂm'r"iﬂpm"ef’r*rw\ﬂﬂ)&?ﬂ%e of block I (1), gel

el ect rophore5| s is carried out in concentration of 5% pol yacryl am de

( Labor at or IAQRTYFtions 45 the + Pﬁé&@ a'i"?@’}) gaRPTe Freierd Pétdﬁffﬁtmﬂ}e tgﬁd\).(hge’ﬁi)ﬁy fotpariag to

pal rs is s nt i ona Labor ry Manual
o, paoe ﬁ%ym&%ﬁe{'ﬁw Brierginys Pl e SO Spo TRD By it Y O

eI ectro O&@o‘?‘#a?o S carried out in a concentration of 3% agarose gel (LM

Agar ose, manufactured by 20 BRL) (Laboratory Manual supra, page 150) and

the fragment ot @BOouh shif), Mk anreﬁ,zﬁao% ?%é“é&-g&b Ay, i3k, .5 Gnd Smith, M.
electric ebNA'é)rlmli@S(%tﬁ IMbRaga, BN IO bidLeas Ry SroshdRkieimeR 2).p., Deak!
0.1 [errg eﬁAté’leemrs@gawtms@Dcl%haﬁkce anéuu [Asked Qn@ér@@éleﬁdelnobrﬁ@ba&@ﬂ
respectively, Tare ligated using the aforesaid ligation kit. Then, gel

el ect rOphoa&ﬁcdi.stk@t.cﬁarrwem@& in a concentration of 1.5% agarose to
separate Bgl TT-Eco RI fragnent (block 1V) of about 480 base pairs. Then,
DNA i s i sohpDesign 26M13p0 (RPAITK) eepablecss dhdaplrig niawatier] ectric el ution. This DNA is
further sphosphorylated in 100 [err] of the reaction solution at [err] for
an hour usi nghd @-PAill gene fragnest adseribed i detdigin FRxenyniai @l 238t i digated withsdouble [strandec
by phenol Migmpo BN tre@q%wﬂblestmﬂec prayme Bam H! andl wilh pikaline ahpgehetape: (mapdeptured by
pressure. TaeeSh F’é jachibe DA ligatian ki descrited apoye.cThe Agptienpredugirdesribpdiabpvg isyr o
confirned B?“sﬁﬁtﬁ EOMPRIOAt G @@N{f@t"&‘&% rT@karayShuge F‘h-e'-t‘!j)i f&y "‘?T%fttFR)
usi ng Mr3 [ ‘i?}é’ﬂﬁsérph%cP'ﬂqP%'s'f“f 2\ ftiapded BN '@H B g o

shown in FFE‘% u maﬁf“tﬁ%df‘f?? %’F’lf& r?‘\}"% %'a?m{m m ana(; i & the
ﬁ/ggxﬁe: rsn lan gﬁ% j% vage W't resm%&EN% Qlds %ﬂ;- ectrc;ég:resnsglgnies

( manuf ag aﬁy e rh'crzlh er 'Lel m mgnouchl Ehég‘é
Yis

(manuf aCt Ur e Bagrdiadif al\@aﬂnaeth&b YENERNAHC Ristriion - enkynfd: PstUS oS Ta&?ospg%l
l'igation Kifctdprrdsis 36 Bar@d i o Jescndaa 9SIEBA @) GRoviny £18hd Ban SGspesivalg VBibut
sequence Kizhod FRE %ﬁl%c bsbuesho tHése FHiral BouPlABF Basb Pairs dntl Gbdut 8N Basé- I8 Btranded
sequence KibNA e gbrsib Uselth te subsdganBexpbriient idnducihd e Hite-specific mutation.

55
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The restriction enzynme Bgl Il cleavage site and the Bam H cl eavage site
are |ligated by isoshizomer arranggm(r?ts wigghBam H cl eavage end [err] 45
Bgi Il «l eavage S|te] and the ligate ?ragmant can be cleaved with
restriction enzyme Xho I, whereby the original Bgl Il cl'eavage end and the
Bam HI CIB)@vatbﬁsisehpI'inaapmpre of ireingheCdite-sbkific mitationr der t o det erm ne the base
sequence nore precisely, M3npl 8 (including block IV fragnent) phage is
further i nf8uthetic pligotuclecfigh jusgiVib0 Sausing Gitespacifict mutttive afrgttehiogiropdd Mrs i) ane is

[ Messi ng, syathesizat b $19s8-¢yandethyiphasphogyyididd 0iethod BsingBMEdbDIBA | DNAnSntihesidel énaptfecanded
DNA (r épl turedi by (pplied, Biesystpras)t Syathesisrah BNA elgoma removal ¢fiprotegition oA cfeB@I$ fem fesiout

of the pr#od @E’é’&a‘ﬂ\lﬂf Gadgied Pl 5 dngtrugiod oy rtesmanuel tfer dVipdel BBGABNA Rymihesizer. To induce

( manuf ac%ﬁ%‘ﬂ" EPEHEG SiBdimRiEheaRati of nckriea b follewing site-gngeific myigfionand qumer ge|

el ectrop enaing by the Jidroyy matho using M3 pbage veas &eatoned- © A oBidteshariegye!
about 48 1&5‘?’? ¥ fragnent (block IV). This DNA is recovered by
electri’c elution. After | |gat| ng the recovered DNA with ML3npl9 DNA

(manuf actured by BQ ri nger elm amano ) I e ith
restricti oﬁ"% %; arn HIGEZ%%&C% Sﬁé?mﬁ%gré%g é ﬂeW'

usi ng the DNA I [ gatlo |ts base sequence is determ ned. As descrl bed
above, ;5 t to have an acgur ec6€UneOCAARY cdat 686G Ni ng
bot h DNA séaﬁ{‘}e%%%gﬂéé 3 npl18 and I@%&G'ggft her- nore, ML3npl9
(including bI ock IV) oubl™@ “stranded replicative DNA i s prmleced by the
met.hod desg cf{{gﬁ@e d¥ ter cleaving thicadNdefS0cEenTe ATA GGA BEG
Broduct pr @t edestriction enzyresrfcoc® and 10 “EP 0 386 240 Bl
Xho 113 1 gmﬂ:airﬂgsqmgfatﬁre«ctrophorem s is carried out to separate about
480 base pairs of fragment (block V). DNA is isolated hy electric elution.
2-2) |sol apNa s¥quBrek of (Eco RI-Bal GCAre@@e®EA 66BUECE286 base pairs) 5
From cIonep}r‘Iil?déro@alﬁad In Exanple 1, plasm d DNAs are produced in |arge
guantities satq;mrthnggto t he net hod described in the Laboratory Manual supra
at pag® 86, as shovvn |n Flg 3-1. After cleavi ng 70 [err] of the DNAs with
restriction (manuf act ured hy Takara Shuzo Co and Nar

| ( manuf act U]%Qaaf\u( C'HISB%‘S?FeééWE"W +PA Hikpnd gers %%ea@aﬁ'%geéﬂ&@t; '"éI'eetheF?I’i!ﬂBWP esis
t 1540
21 UL TR 5L k15 e i e P e S

d| gestl ng t DNA WI th restriction enzyne Eco R, 0.8% agarose gel

el ectrop@rngﬁ,& dfglte@g&ﬂc%tagﬁ to separate the Eco Rl -Bal | fragment (about
1250 bas ted by electric elution. 2-3) Construction of
t-PA [11] oRdéaitb MWD, QGkay Yo Sonstrue £8ne! ¥ntdifing the S5 WBquehibe ok nme3 1ca JB% di- PA
[11] g®nanducingm@&ion.eemas, r%,ﬂb\]e@\ﬁBA vibérR! Aot gédimmpl OCk 'V CO R
fragment, aipeATIARGeRBaRedDNA Sdscitell & B@dplb B, 3= 3A)’I3hd3th3 prinker \@ TchaBlb Qﬁlkdu\vfmé Eco
RL/Bal | niutaagmtmtanneabo pioducP 5 Qolvarsedl iRGHGLBI sBdNied NEL) whibh KX kiRTornet)in BSdod

t he DNA |JMgeg. Nex, using thel @dmerifiysekuaimingcscrebiigy it tagsd@dt HyDDALSGuehdngIbl BhIgS bagde t O
et hanol pose ibparingittheo mutaiefl ttdPA [l géneg nammdie n-PAcL gee. Bdm thisedsas doubl hstranded

preci pft e(teelictit'tve)cﬂhmm iuprodiucedband thiscttRAJM] gene igiselatétho || i n conventi onal
manner . Next . 8% agar ose geI el ectrophoresis is carried out to separate
t he Bgl I -Teriga p osphoxyiatigef synihetieeligamesn0 base pairs, containing t-PA [11]
gene). +s t he |so eI ectric el ution. The entire base sequence
of the t hu r@ﬁi\%ﬁgg tm'ﬁ‘ﬂ“ 19| Sfte-gRoFTEle mutation i5 posPhpryiates bydihe procagie deseribedi no
acid s‘éq 50 shown in Fig. 6. 25 Exanple 3. Construction of t-PA

(V) and '%8&6?% roio od q ’Eé!Agene Constructions of the t-PAs (V) and (VI)
gene are on the t-PA[II] gene, by referring to the
fol 'ow ng pgififid Gahde8A3mpo (t-PA [I) DNA, 0.5 11g, and 1.5 ug of double stranded M13mp@ DNA cleaved
s0 with restriction enzyme Bam HI are heated in 30 w! of solution containing 2 pmoles of the phosphorylated
primer D for inducing mutation, 10 mM Tris-HCI (pH 7.5), 0.1 mM EDTA and 50 mM NaCi at 90°C (2
minutes), at 50°C (5 minutes), at 37 °C (5 minutes) and at room temperature (10 minutes). To the solution
is added 36 LI of a solution of 50 mM Tris-HCI (pH 8.0) containing 4 units of Klenow enzyme, 7 units of T4
DNA ligase, 0.1 mM EDTA, 12 mM MgClz, 10 mM dithiothreitol, 0.7 mM ATP, 0.07 mM dATP and 0.2 mM
55 each of dGTP, dTTP and dCTP to initiate primer elongation. The mixture is reacted at 20 *C for 2 hours and
at 4°C for 15 hours.
Transformation was performed using the solution described above and E. coli JM109 competent cells
(manufactured by Takara Shuzo Co., Ltd.) to form plaque. After picking up “coloriess plaque, phage is
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The obj ective genetic conversion is perfornmed by the sij{e-specific nutation

i nduction nethod. 30 Publications: gfop bgg2408+. and Smth, M, Method in

Enzynol ogy, 100, 468-500 (1983); Zoller, MJ. and Smith, M, DNA 3,

479-488 (1984); Morinaga, Y., et al., Bio/technol ogy, 636-639 (July 1984);

Adel man, Jinfcted da Eagoli JMIGR DINMiglifePate 8 Sarded Th¢rdMe3 JempletbFirgloGiraieigd ®NAds Maduced

[ i ssued by frdin heoultu@esuperBgant witerefReciie Sh clobd. Thdse Sindg st@odes tDNAs tleGnbjafedtonly Ao

[V] gene ARemben &H [Gpacigrgnidd ahd -"PAIM Exdmiplecifind| the didedx cheatfiod gsingi tpeinero B 40r

The t - PA [ Fadpe ea@“Wea@mﬂvaca@gmeugb'eqipctrwh@remaNter idryingixtbangsll i apalyzed By autagadiog-

I | gat ed & fﬁﬂ ¥ 590 an Ye resuipe elommhavigegheopbivctive anptation seRveRCe ig isteptified. Mith f%PﬂPyhéhlﬁBam
and ‘wi t Fong s cpliyee ﬁﬁ%{ﬁ&%&?%&f@ef AkaNe Sdefeqtndee Engeli PR and dppgyigied ento a platg

u5| ng the pla %GR HS'U%"“GT??E""Pgl %%2? obsingls planye single strandesh

above is tsgﬁésf“e" °¥ "b Jegue firsthed %ﬂg
Tak mef pri r tP tal gclo e %
p?aglrjg I Su &&% pha ::q;% . I% EIEE eave(gjwu r %é;e

i ou ng

is o
the Cu'turﬁsﬁuﬁa félct re QH edS ib’] & {}%91 At
fromthe Epppf laneC ereattdt N i h@&e rﬁpeﬁ x
Met hods in Eﬁ% dté) Yhe ohftd baselse lﬁn 1ne@l§y Bﬁtdﬁd@&xg r@dﬂ@hm% ;ct ot fus
doubl e s§r pRE\REd BNASwRbE it .&é&ﬂfmaqawh& Nl?\3§¥—I5AfV] SH3. PRAZShER eS u c &the
agar ose gethuetsstueephor esi s, clone, in which t
i nserted i nt a-PAIY] chH\(bui’lcot'niaiﬁmgieigdal ﬁeqbt.ab Bee B smﬁvnsmay\n;z nrheFarﬁno Ead éoﬁue'ﬁ&a
obt.ai ned. ddéuateditisrefraitisalsochevann Fig. 62.part of these DNAs with restriction
dozyne Pst |, 0.8% agarose gel electrophoresis is carried out to give clone
nmp9 (t- PA B2l Gonstakiipniohigpeeverd tRAIMI] band, respectively, at about 7,300 base
pai rs, about 840 base_ pairs, about 430 base pairs and about 80 base pairs.
Singl e straffdONSIA $9ruereemefi s usedni RrohGlauBbeqdest Idepdyismeily f or
i nduci ng the site-spdeT¥3 cLFd ation. 5561y EP 0 386 240 Bl B) Synthesis
of primer c bIe of i nducing site-s eC|f|c mut ati on Synthetic
ol i gonué eot $ ng sit géEI ECT FACaFTINCEC IS Pdr oved
t-PA[11] gene i s synt[ 2y by the [e Eh-€GGnbet hyI phosphoani di de net hod

éi'n?ﬁeif.‘)getgﬁ@% R SE roval ﬁmf?efgé ggg ﬁ G, ahE B Bvstem)
] tc

pur if i C 3l qYE i8] nﬁg_raréﬁq,put as ins y~the manual for Model 380A
DNA Synt esizer. To induce nutation at the specific site, prinmer [err]
capabl e of inducing the following site-specific nutation and priner [err]
for sequencing by the dideoxy nethod using M3 phage vector [Carlson, J.,

et al., J. BiTaé priosRleddye sitilar2d Indsd Welibedaheeanhapa! 8d). FirSuy ANi18hpo @-‘Phchl]) is
sequences &dnstructed for inducing mutétlom andFifither #F Bducing Site-Jp¥@iicChitatiof b theh @YnthesiBA. The
[11]: base sequence dflthe primer is Dbderibel gLV L colfruction of improved t-PA [VI] gene, 5~end T
GAG TTT @GsiBoNBEd pAvsk @BAIndUSBE niutdttdh is [ubdd] Further after site-specific m(#aifon inbidétion, tke

| | e DNA seeytisrtmes sEquence is determined by the dideoxy method ard i3A\Gonfirhbd @ECt RaEGhe dedirddBaseGCG

prinmer [ esagjence.{The improved t-PA [VI] is thus produced. Crc TTC GC 3 20 I nduci ng
mut at i o40 Next, this gene is integrated into vector pVYI according to the procedures described in Examples 4 and

5 in detail.

Example 4

45 Construction of vector pVYl

Vector pVYI is prepared as illustrated in Fig. 4.

A) Construction of pAd D26 SV(A) No. 3(N) and rendering the Eco Rl cleavage site blunt ended

50
Firstly, pAd D26 SV(A) No. 3 [acquired from Dr. Hiroshi Handa in Tokyo University; known by the thesis
in Mol. Cell. Biol., 2(11), (1982)] DNA is cleaved with restriction enzyme Bgl Il (manufactured by Boehringer
Mannheim-Yamanouchi Co., Lid.) in conventional manner. Next, the DNA is rendered blunt ended in
conventional manner using Klenow enzyme (manufactured by Boehringer Mannheim-Yamanouchi Co., Lid.).
65 After phenol treatment, enthanol precipitation and drying under reduced pressure, the precipitates are
dissolved in distilled sterile water. After further performing ligation using the DNA ligation kit described
above, E. coli HB101 competent cells’ (manufactured by Takara Shuzo Co., Ltd.) are transformed. Plasmid
DNAs are acquired from transformants showing tetracycline resistance in conventional manner.
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DNA sequence of GCA GCC TGA CGI GG AG 3
primer [err] for sequencing: 25 TEp %QQ?]QQI d sequence’ of inproved t-PA
[1t] and gene sequence are descri g I'n the foregoing two rows. The primer
[err] capable of inducing nutation is different in the underl i ned base from
t he gene segtseleaving@rpait GPheseEINAS Qith resttictit\edzyrh Bglal) 0.79 digarbse @Bl éctrophoresis is

si t e- specpefformednisat remit, didde badring: DN fhatis notscleavedanith tBQ! IC 8 obiainetC Afte dige€ing [pAd
cont ai ni rRPBLSYEA) s 3Nk plepmid] ONAGH thisr dlowe with exstrijtios apzrinb EcoRl iB% cohveatiosdl mgnner,

mut at i on, they BN&[isymaderhiunbended wittPierfoy]enzyiysras . degkiibesir abaven tter iphegrolris@tment, Bhthahal | | )
singl e 55t Rrepiplfetign BdAIndrgs Aer eskicad pressusay fite @regipitates Bie, dissgived iirddistifiesl starilerater.[ er r |
capabl e of |ndUC|ng nmut ati on, the anneal ed product is converted into double
st randed M@MW 240fkhags pairy) from PKSV 16,and rendpiing blupkepded ysing t he

primer for ncln een % sbcgrgnlegd out b DNAse uenC| rllg to

i sol ate

e i 0 TR o
g?gguced V%E’gf)q%m &re[ urzo%ﬁgj.;l ‘%QE C aaterr%gr’;le ﬁe pj:g)n of
synt het i cp gl ﬂ'é%?fq?fr'y °§f J,g,ﬁ{on £ utin e Sp

h | t
rrutatlonlsp ;?t e proce ureer escrlbed 45|n Exanpl e 2,

2-1). Rr c&lga;,gtrga,opgfpm,terodupl ex DNA Single stranded M 3nmp9 (t-PA[I1])
DNA, 0.5 Terr] and 1.5 [err] of double stranded M 3np9 DNA cl eaved 50 with
restricti onamAsydiRy $Ba DNl raghént BE:@hdCin iA) aPiné ©NRAlfragthond BbtaihddaR B BéMgPhe DRA 2
pmo) es  ofiigtiae kif) EOsoR B 101] cainpelonpédiisREschisddrabovbdre irdntbreied Giti#é fjate@ Prodddd MM

YLi s- HCl  ( pilom.the tranBiormanty! shiwingy aradydlifb robisibiae)l plinidONAS 4re pitbated RSdonvedtondi el I ]
(5 m naet ae3nneraffied taviig( & pait PEthes) plashdd ANAS @i rdsBiogoa redtyiiocPst 1 gmanufactures by ToO
t he sol utBoelinge Medoreth-BBhapaichi |CooLid] irsainventioapal nudnnds01.0%/lagarass -gki@lectgphbr8sisi}
cont ai ni rrgriad oyt Assa rgfultid dongviplasmidynigY]) shbwing ibaris of abPuk 3[3RMAbdse gairscabo@.3R200MsEDT A,
12 M [ erneks ag gbrat 400 ibasenaiss isaibtaingd. Thisidlond B; cali. M0 M YH hasFbeam der@sid iihe 5
each of dE@mentaipnTResaseh dnetiteie tab) then Aganay &f indusiisgl Scjeneey &t Tashnologihof dépae underi s
react e¥f :ﬁegﬁéﬁﬂ?'] Ng. 519625 (RERM 8P 2M8)-at [err] for 15 hours. Transformati on was
per f or meo u5| ng t he t.SOI uti n descrl bedt above and E. coli JMLO9 conpetent

ey to form plaque. After
pi cki ng up Ri%l orla!sel%s a&m\h
ceri JHQZ, Je f 5

el B @fs}'eav? gk, s dgd'
DNA is Prey %pgﬁ é d;ﬁﬁm E

on is perform§d Sin al|
gl
Th'ese Sl rf& @. Thé rrél% Qt oi% in

m ctur y

re\éflp ﬁ% :Edgr rgfl pr s
! " @ﬁ dfamg rm;omds ;gfs@gs R bdpdred i gac I ng

and "T" afiep i XGNRD) 5 Qgats d |th e Bl XAy 1 nt 0 ai rod i o
sequenci ng ofsplubicyvid BNA Rlioha Ye AightdR petlict 64 hrlsToRRIA e %forgi & bl Néfbg
the geds icompdiehk k!é!l@d’lé%ﬂndamﬁ@ra%jdcélﬂ'ed fom Er@R13dmantBB3Rdihg Wlrabye e vttt eSin cﬂv&’pe
havi ng t hienad M@k, AR cldblingthe8s) DRACE Re:Biclich eh@BS [Hyl IE Hst 1) idalbsd §F BBSHopHoRsi hi S
clone, t hepaioinieds By aiapsis Bthé Bjarde §6l leleBRsphardd@\ifattdns cloRdsa6 twhich e t-BA M Qbhe id MLO9
. and i noc ushcaipardied it veztop @Yl én the dagiad mirgpadsn @6 Belectal Bitstiy fterfcleavify # garEofthadgue.
Regar di niPNAseit estitton atzyns 8gldl, décrephogbie isphriefie insi conplertratdn’ of .68 hgasdéd geto
pr oduced give cidasscshpwiegla bind\oé the fisgrmegt oflebee 15000sase Diitd. WoehahesByl UXha & fraggneht isSt | y -
det er m nekgungito tihpeBallicfeagiognt 19k pYG.ctha Boung) Xphe Jirengt BRIdk pdrtioh eean ke deryed: by gpstriction
obt ai n a ®PHMeSohituette the rogpid imeshigamer panflounis sequence. 10 After this phage
clone i s | nffeg fusthert Qeaging @ qaft of pieeryid (RIYAR of theee AiR1oR oth apstriglionsenaines Bst deded- i bed
in Exa E'GSB i g3ried gytingg, 60 ae"mA" Pfsﬂ 4 MP&%ae' torgiyea qinne Birowing chehand o abpuh i s
cl eavefl Va‘ip S8 £f1 S ¢ Ia(t) dﬁb i?gg? at about 1,400 base pairs, one band at about 800
at base palrs Usmg th

base palrs an one e clone (plasmid pVYI-t-PA [V]), plasmid DNA is
produced in large quantities based on the Laboratory Manual at page 86 described above.
. In a similar manner, improved t-PA [VI] gene is integrated into vector pVYI.

s0 Example 6. Expression of improved t-PA in CHO cells

Plasmid pVYl-improved {-PA [VI] gene is transfected in DHFR-deficient CHO cells {Urlaub, et al., Proc.

Natl. Acad. Sci. USA, 77(7), 4216-4220 (1980)] by the calcium phosphate method [Graham, et al., Virology,

52, 456 (1973)]. It is found that the transformant clone obtained from selection medium [MEM ALPHA (-),

55 GIBCO] in the presence of methotrexate (MTX) produces t-PA activity of 50 to 100 U/ml (value determined

by fibrinfagarose plate method, later described). This clone is used for subsequent studies. As production

medium, GIT medium (manufactured by Wako Pure Chemical Industry Co., Ltd.) is used and 20 KiU/ml
[SIGMA] of aprotinin is supplemented.
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0. 8% agarose gel electrophoresis is carried out to isolate a fragment of
about 1500 base pairs containing t-gphfadedaedsne- Thereafter, DNA is
recoverred by electric elution. Furthernore, the entire base sequence is
determined by the di deoxy method, with respect to the thus 16 produced DNA,
wher eby i t Ekappedh Pirificatioh ¢f limsdroved BPADin the cilltuldAudelfatagioneHO téie entire base
sequence of the thus constructed t-PA [V] gene (but containing signal

pepti de -35 tlbe-ctljurg supshatamt ¢otringil gn Esanible Fhie pamialip opuditsd dth®eghuania-©A dedhoaad!

t her ef r om PRibedypfinihenlymni Morcignal gntibody Ed@:ing) hyBiskma touigiman melafiomanell-darieeti £RAPA
[VI] Anmifhois ereguged gbqg[gmg!al d@fanner. The antibody-prodgging hypridgmad@s ningehlaeted Ap gnicel gl
Lys dy t mppclo ql( 1;t|body (subclass: IgGl) deve@p9d ipghe asc[rqus resemg(ed e puriiipd using Protein A

ctsrgd byn-Riechenical {nd td.) and MAPS buffer sysigmafor guifying
(é(:u gﬁﬁ se 8%al tibody manufactfgd bﬁorE%% Qg!l. é@g—a@p@m—pom o 1@NBrragtivated
pri mer gip rose ufactured by Pharmacia Fine Chemncals@a re%ow ny pg01 mi of Heugel ﬂ’g

nventional m ner
nut at | On hgg ?? % nﬁxeg |t€4 Iutters o¥ dessgel; 3 3- 1) '
Firstly,
pr or o il ; i e s s Eﬁ:‘ @}%ﬂf °".“tf o
sequence Omahtmﬁzttpéd W—‘%lGMﬁ) 2941% \‘fv‘ & Xé?u so F Na ‘1 55'
t-PA [Vhi &nBfing2 m 8Needdha B ke A2 1iR0m rroJ/qufPA ﬁr{d to 18’ el |§? b'tg et s
ﬂgrtde ouffer, Bt 59 Rehthikicy F8KiIBAI 8NapkdbRik Gbd @&’%E éeFl @ﬁeeactlve

used. Furt hgifoc
sequence i Bactidib EdréTiredRebrddy atd) Gonklind@.0 Xiver NBRl2AE 8NA i ﬂ'l%-k@@f@éﬂlcfn@ ﬁehaﬁ 174
hass t he deg@bitaxiingl@5SIAU/MEGLPIdEN anﬁW&)1%r(whp¢f€rdeén-dB)%J&leg]ﬁ ih dial)ste iB ESHILHERd 1040
Next , thi s20yén80-foldl withtaegeuninagntifogity soaeshBeter15pbd JAC,ahdALBAUEDLY SAVANTARSI eSS
descri bed canceRicatenis aminddialyzel & 10nmBeTriaihydrochiadepbutierdpi 3.4 (Cantatahing 015 ONNSLTI, 25
vect or pW KVt pigaprqtiniy nd G01f4r @yheidareenss0) buetight antl @sbdifor shlisgquorit.evalation in vitro and
Const r uct i Br¥ivas Fipatly thip epesifie Agtivinois iB¢eaiyedalyyd3, Ta9id €000 gjmbsh endERSoto RI2%C t-RA aa@igty

si te bl unt (delpimingd By fitwinfagargsg platg methodlds eeqvated.No. 3 [acquired from Dr. Hiroshi
Handa in Tok|&s 3&ivclrastianyis %ﬁ'&mﬁ byy SPFreleqiiaehoresis j and \dilyer siining. Umlen|the, redcin)
(1982)] bl\ge §°"&| %d‘@@dsmf‘? H’a'?desSt Peted POPNde B \KiiRdalians. tpgethonwitiy fsayeral rothgr lbgnds.
Boehr i nger i?°“'(96h°’°sLst '&t atedy Wity Av erfivivh dlpn Ml and thag pet, o0 he

DNA & |° H‘B?'i (3 disspived hand isipted ﬁsz@h?b‘
rranlufsazz'?ﬂéi g ns i &sorg.gj?“ R% ut 6%% tons.] gg I@rstr
e“

ﬁ
:)reglt gthotat@ are |sso eddll n di th g 'c l{yerl er %’ yof f‘ﬁ?’gg{eqpcur""g

performing l1gation using the DNA [i gat lon kit descrl bed above, E. coli

HB101 conpsbmpb sOfdasderksabant Wikt Pinpfavk@imn Shuzo Co., Ltd.) are

t ransf or ne asm ansf or rrants show ng

tetracyed i nETliéEﬁ'bt&h AMEEIL bithe” ISR BUkRIAprBRARPA is dbforminedtBy ntbastiify thé QvtaB&rof%%t er
¢l eavi ng aacpurditg 10 fthetetioa o BIAGordM Braiifdi&; Ahdll Bidchém), 221248 FR78}lsink bovird-séimabamMSs €
gel el ect rsphndad poteins THeaiomit GREPA g i§ 6dslred bE ENSE EDBANY S8dwidNAyde@ing the
not cl eavetonetiéral @fbody Liseid Sor dtist antiboeyicoludnt describedevel aR@ bibtéed Bt ami-PA aliBody
3(N) pl asnimdjufohiddl Ameticen Blagneeticain l andessdolor is fidrost @ing Bidtinatad Gory radish geroxidase
convent o ns¥eptaMidim eamplexHmamfdotuied bypAteerdhbm rGo., eitd)eahdvilst dubstiaie (6,975 ey amstigiben-
descri bed 158l &s sﬁ'ﬁqaé’r t-gfhéwmn melngmpnseltderiver tsingla siranded t-PA manufactured by American

Diagnostica Inc. is use
Fibrinolytic activity is determined by the fibrin/agarose plate method and the '25I-labeled fibrin film
dissolution method. The fibrin/agarose plate is prepared by adding agar to 95% coagulated fibrinogen.

45 The 'Z|-labeled fibrin film dissolution method is: performed according to the method of Hoyraerts et al.
[J. Biol. Chem., 257, 2912 (1982)]. That is, a suitable amount of '%5i-labeled fibrinogen (manufactured by
ICN Biomedical Co., Ltd.) is added to 1.8 M fibrinogen and the mixture is charged in a 96 well microtiter
plate (manufactured by Limbro Co., Lid.) - 50 ul per well - followed by drying at 40°C overnight. Then 100
ul per well of 1.6 U/ml of thrombin (manufactured by Mochida Pharmaceutical Co., Lid.) is added. The

50 mixture is allowed to stand at 37°C for 4 hours to fibrinate. After washing twice with 10 mM phosphate
buffer containing 0.2% calf serum albumin and 0.9% NaCl, the plate is provided for determination of the
activity. In each well 50 wl of 200 nM plasminogen is charged and further 50 .l of t-PA standard or
improved t-PA is added thereto. After mixing them, the mixture is reacted at 37°C for 2 hours. From each
woll 50 ul is taken and the dissolved 'ZIfibrin is measured with Auto Well Gamma Counter manufactured

56 by Aloka Inc. and by comparing with the standard curve prepared using standard t-PA, the fibrinolytic
activity of improved t-PA is calculated. The standard t-PA used is human melanoma cell-derived t-PA
manufactured by Bioscott Inc. standardized according to International #-PA Standard [Gaffuey and Curlis,
Thromb. Haemostas., 53, 134 (1985)].
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5 precipitation and drying under reduced pressure, the precipitates are
dissolved in distilled sterile l'ation of Kpn I-Bam H (about
2,900 hase pairs) from pKSV 10 ‘é‘ﬁsﬁrbggggﬂ Eg bl unt ended After cleaving
pKSV 10 (nmanufactured by Pharnmaci a Fine Chem cals) DNA with restriction
enzynes 10 Thepspedificodetivitipasiudtalduiated &b etit dctvitq valisadeteemined byeth®P-fibdn #ilm makthod d

bl unt endad the ahtiggn drdoubl\tdtepmaihedrby IERISA is 308,000 ta d20.00@ U/intyyanfigwkar a Shuzo Co. ,
Ltd.) and Kl enow enzyne (the Laboratory Manual, pages 114-121). Next, 0.7%
agar ose (@emplé 8gfintpbidmereved t-PA tofibrirf and getitatiop wifefin at e a fragment of about

2,900 Base pairs. Then the fragnent is subjected to el ectrlc elution to

recover t heA®RAing lVeateliqny pie- ﬂﬁUP@anﬂEZWAG)]Rﬁ'E"&r“F"? ‘Pﬁ 'W'F‘F‘ ment

obt ai ned Torfiorjogeria veriees goRpentraigpsnimRiovest A’ Antivally chr %{Y;g) Al 1t on
r

O e e L
t h | t in recipital C 4] IS nO
regl S![ ﬁc‘@ f a‘é’?‘ﬂ'd IfﬂﬁA%”pg"Pﬂa"br’s aﬁf@ﬁ'eﬁ’ Y F5HY \%ﬁ'fea%' S]e"‘z n fiyagagsq Rigte

cl eavi ng hﬁo%vg ar[1) Ie fp |t|:|t* Y {;X“Iats Qo&mg Sdd L le]S‘er ESdxarhine the
( manuf aCt;%I' %ﬁ? g‘i%m FDQ ‘Jﬁjgb cﬁy%ﬂ r|n ' e folldWirgHd BNl
rm‘nner eI Sfofitdr c&rﬁ@roﬁ' | VQ&‘ -PA f8Sadded 5 OU! N1 Trid

cl one P Gnthid 63 M% fic B-nRB4NiIBEFBopRE §y§theﬁébéﬁH§tra13 00
base pal r ﬁﬂ-ﬁ)ﬁ -QHI— ’ ﬂﬂﬂcpﬁiﬁﬁm@ﬁhﬁ kébi HBS, 8118 &fk-platiinSres bigdhenoGen, ¢l tig/mi
HB101/ pVYdf DREAFID® QR ot b Ambridad b.egr%awmay @dionms TIRSLEU 16 makdthé whdis wiumb t he
Agency of 20b il Usé sysithm iSkbR REE 8. ARE B ASHNROYMOPeridd) RBSIrbEMS @A 4EnnRagwabbRgH 6N
No, P- 96245 bk d3tred WitGitertdch amitiécan Model 8foegr ati on of t-PA (v) and (V)
genes bat 0 TR@bseFrespdNéb cidvé ef impkaaedTi-PA pNYand Dixirajly eqasriagl t-PA inBargidghitie adtviti &

cl eaved véhtim inelg.rd. dNhen thecastivation g lis bdmpared 3§ shidtrof dvet dosereeponsensueve, due to the
dephos phoadgitiert of0PESASIBA mitoraliecbcurdiantPAniskias itimes yyheoesp irarevoed t- AdYIL foaehes 1009 by
Takar a Shtimes. Tis. is due i¢.the fagidhat the getiviyaf inpgreviad R Al in e ebsepas of BEBARIRT is lower
preci pi at@vmboﬁﬂﬂotilﬂwhﬁ@f g t-PAeduced pressure follow. The residue is then
di ssol %%ed_in sterile disti Iletdwater After thlg DNA is ligated with the

Bgl | | - XhExample 0. Agalysis:of impraxeq . olylicactivity jnu ared in Exarrples 2,
2-3) usmgtheDNAIl atlon klt atlon pr ct |st nthe
alg{:] esai (rjr'ﬁ'ﬁ o h‘;f 9 péif al '}] l%l t & yd° g&gj,’,.&r ap%:owsf rom
t sfor °t

if S, hoW tHS haf
Al ter 8‘1 e%?r ﬁﬁ gﬁofe % IE Zc\:?e tgﬂ sﬁst '%é{' Tn adduE’i i oted gt 0S€
gel el ectt{‘g Q«h‘g‘ o# é% 3 h¥§5r§|n|9t at|$ S 003§ sﬂﬁ' mains in the
el ectrophpy, d% b (pm &LQé}éﬁmb Qa.xht& t B the nBkSHAE-PASshbyiCthé Raigt ed
into vect‘g[ueg 0{%%1,“;" glred directi on are sel ect ed. Firstly, after

cleavi gg 2 RRE boBmanl8SEriddWEaswbliols.” €St 11 ction enzyme Byl I1,

el ect r ophor egl fhie ki, Japhrieb® AhiBhbbit weRhii 22a@li§ ased Olndef péatos%.&gafeaaa.agem ts0 40
dive cl ongiridins MBugh & Bétiphdral tvliR of thagareie dke B0IGI400 WWDB0R)dbbiS 6f improvesl. t-PAheN
the Bgl | and>6M00 [Ui0.8 mAGEBRNE nitPA @i distetnibdacoyBd firih diateagyatho)). Subsegidrtly, 2t5hral
bound Xhoeach ofibidodBig| collecte droini thnfemanal dreryClsirg\veechitisier inegtriousdimedntereaiy YO-fetoBl | |
due t 04 hainetbs)raps daken iirs /8 hiolome®f sodiund icigjate 43.8%) Withint 39r mihuies piter b@b@mﬂeﬂ%

part of péeatifoetioDiperiofmed b selow |speedsto \eprarpte elaama Hping ioesepdisied Fagma; the

t r ophor es#ctivitydn kiepdis mepswed- i n a concentration of 0.8% agarose gel to give a
cl one showi ng one band at about 45 3,400 base pairs, one at about 2,300
base pai r §) Moasyamers ofiPA Ay 1 400 base pal rs one band at about 800 base

B\allwr _St aﬁg\ On?terg‘sﬂal'nd a ab Lit go e pa aalfa 5@3 E%h |I t%ﬁ (c%ntru ed:[llfﬁlow

Labor at or PP P'p r Rigles 2, d s° -ﬂw%s 'gﬁv ir
: ngfo[vvui?‘g% Joi s IF % s"‘a%% ; méﬁo % A cgge;ne Isﬁﬁetcpﬁo
t ransf eCt e 'gﬁgbl l6Ho : a&j 3 C forGn epaJatlon I liGHn/agdieel plate" ke d

Sci . USA, ok hibrinG rfe]f% r]cemétﬁnm? |ﬁ'dgb\’ﬂ?|dﬁhﬁ%5@lt i€ 1 884dMAaIdn bdmmham
et al. \)) sqi(ﬁ’%lfffer IH 74, ntﬁlﬂnggiﬁd mM! KiaOl %ndP P00 Ga0R! THe WRhall dgaidsd EuntamRiation isone
obt ai ned Bﬁmrﬁmé @6hé Bt ErBhomBIn [(AEMHAINRINRY, (100 I, B5ad@bdET0 minot tikogenegense of
met hot e X adifiod MpGparB aQlits &ho standdld aGrid it they fitdih/agetbsé platd Gidthold 1l obfained byediluting t-

det er m nedA bssdfior haminisiegar © 3@ apiat e 0rred 100080 Ulndlt s thle daterininediiyPA abkiitg indllavdds | s
used for ephssguenbperstantiwing ths t-pA cattivly | cbhained: dy Lrollec@g Thlpwid BU seqondsneffendheur ed
by Wako Pedngnisbiatiomiag 400%4.ndustry Co., Ltd.) is used and 20 KIU m [SI GW] of
aprotinin is supplenented.
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14 EP O 386 240 Bl Exanple 7. Purification of inproved t-PA fromthe
cul ture supernatant of CHO cells Tip ¢adgiddp@isuper natant obtained in
Exanple 6 is partially purified through anti-t-PA nonoclonal antibody
affinity colum. Monocl onal anti body-produci ng hybri donma to human nel anoma
cel | -deri vEghriploRA Sability db ingpekivedeEPA V] coweteend batdsal manner. The
ant i body- produci ng hybridoma is inoculated to m ce and nonocl onal anti body
(subcl ass: | @@blitychéredroqed ¢PA Vi1 isexaminsdt Wih respeckiocieabiitydo Aoy ippreveritkd VR path
Protein A GuirkiPafarerdiutoruith S0aeM Jrie bufles (catainingd AP el NaGhand419e Tvsen 8Q) w%ﬁ
'9

MAPS bufd er cengertiretianfoh#00gfmlfrospagivehn Fach soiilian inslieveddel Wetﬁm"&wa%‘a‘*

Labor at or i 83 minglee A&ﬁt@ﬂ@@i}}hq fgmé'ﬂﬁﬁ)?"@ﬂtyt'%de@‘\lﬂﬁeda'?yt I‘ 'EB'ag

( manuf act ui® dedb‘ﬁf'°F°WhThPrﬂ‘E"l"5¥ of i imrover A Y §%"e"y v gegiie, °fg§£:' aﬁ.:

the gel i n®AYPRAR A '"“t%@eef’ﬁ "'%839"“6 It' ﬁl r%”ce Moxed W "h 4

[ Begimen
he e %J “ch Wﬁ e %ﬂpaf o “ﬁ":::; i
ow1 ufra VI

méﬁ" m

i s sequent ) @ it éhh ¥ |ter
dlg fﬁﬁf 0 :";1pr ot 'n‘f n ncgre;anuf act ur ed by SI GVA

pH 7.4 (b

and O. Ol%ng/ﬁ ¥'t % en %&’ err] buffer A containing 0.5 MNaCl, [err]

buf fer Ag 1 @'lﬁHuH}BnéfLNFQ&wWﬁtﬂ iAol €A fvibuf fer A The inproved t-PA
bound to t erure glrycine- hydrochloride buffer, pH 2.5
(containi ng ZARpkldd tea ofi) adar ﬁ&dramthaa?d sGitaBIY %6l Gted With aifsud vueiune Bﬁ)llumTHlmla‘(ﬁm ve
fracti ons @beiniRCoy edidstalaatimeadbs nEE-meitappethatblaThywdingpnt 190 L0 isndvhrged fo a 96 well

T is- hydr ot bettdntbe nuttiblberand §HL Bach of calirsusrionsiangoR&ning thimricyte {2 ai9f celis/in)ollasted

0. 01% ( vabV YromfmalBEBE¥He3 Bicend étond ghetks agelrad Gorebnesaiin & (1.2 /ol @eth0 k0Bl {4ountml, ¢ o
30-f ol d wi tGenzyme dreu arm addett fellofverpyneyiterion e AB hevrsdin ag Bpbelar 2yAC, C epafsining Steufalen by
SAVANT | nc dioxider iben2th-thysidiemis iedded (0-5u.GilgR 1 Wvell. Altey sturingdor urthpy 18 hours, the cells are
Tri s- hydr oghihesed efea plessffiber filtpriysing 2 celchspyeser e ﬂ‘@ amount; °WNI%Y@'“'“°2'??°RP%’°M“%‘P°
aprotinin &l iomersopq Wi\ liagid sciniiasien exy 7terdk}eé?bm fatermingthe LA sequent,,
eval uati®n | nAs/Pove imfig- 1% Rptuab tPAdees p ) }ﬁ)@F vy t " %Y sy

i ncreased (Fignificantydoiitys e bnactyirby "aha\’hg °ft‘6 ‘21'5'0 |¥ﬁ{“88? % 09 Plpetcqds R ned

by fibrin/agar |srecver e fraction is
anal yzed pExapple K _‘ eact%gon ;mlatﬁreéﬁe}ﬁr the reducing 25

clnditi ons,1i areé%lxn @tdréﬁ)gg Qgggnl S not ed around 54 kil odal tons, together

W th sever ernore the gel after the el ectrophore5|s IS
treated W th guepdn\ehiutldn!d HB/mﬁ.éP&bﬁéHinthH@UIo PR NabI ki 37+ 0GR L @S Ehddlshe
to performg théﬂ{ SRUtGHE Ak AREY with the3bmEamdMRES NABH 3r WG SSMbparthddnstured poined at
about 50 kilodaltons. On the same plate, naturally occurring t-PA appears
at about s56Qy Kiihig GRkdpRRASH +-PRTEI] foeBkdnired @wétsiongl y suggest that t-PA adsorbed to
the anti body affinity columm and eluted by the procedure would be the 30

i Rpyoved t-NRwoBavi ng a nol ecul ar wei ght theoretically smaller by 10, 000
than that of naturally occurring type. Exanple 8. Measurenent of specific
activity of iAqodingtb the Proce@re shown Dhlow,slenstusechpreiein isrpdhesd te p iepmpfitrgealiyjose film.
puri fi ed+oi rjsothedemou/of iirapreied &PAribaend thyhenrieps g infirgeeliiese tfilm i '“?ﬂs'df?%l"f'i‘ereby the
accordi ng tafinithef theempreed &PA By depgtepPrptelp BelsrRinedanal . Bi ochem , 72, 248
(1976)] using bovine serum al bum n as standard protein. The armunt of t-PA
antigen is measured by ELI SA. ELISA is sandw ch type using the nonocl onal
anti body used for the antibody col um descri bed above and biotinated rabbit
“anti-t-PR antibody (manufactured by American Diagnostica Inc.) and a col or
i's formed using biotinated horse radi sh peroxi dase 40 streptavidin conpl ex
(manuf actured by Anmersham Co., Ltd.) and its substrate

(3,3 ,5 5 -tetranethyl ben- tidine). As standard t-PA, human nel anoma

cel | -derjyved single stranded t-PA nmanufactured by American D agnostica Inc.
is used. Fibrinolytic activity is determ ned by the fibrin/agarose plate
met hod and the [err] fibrin filmdissolution nethod. The fibrin/agarose
plate is prepared by adding agar to 95% coagul ated fi bri nogen.

3
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45 The [err] fibrin filmdissolution nmethod is perforned according to
the method of Hoyraerts et al. [Jgp@BisghogsBem ., 257, 2912 (1982)]. That is,
a suitagble anmount of [err] fibrinogen (manufactured by I CN Bionedical Co.,
Ltd.) is added to 1.8 pMfibrinogen and the m xture is charged in a 96 well

mcrotiter plate (MRNY{8&sUsL0n DY rbéaPIQ1ERe L1 1s-cRRA-Gear] per well -
followed by drying giebesd] maVerdsIhidrdEéRiotf8e[Baftepprpnel | of 1.6 Um
of thronbin (manuf agt gr peB§YbbPELE facbheaIRERY T L £l m@omac'itd.) i s added.
The 50 mxture is allowed to stand at [err] for 4 hours to fibrinate.

After washing twice with 10 mM phogphate buffer containing 0.2%calf serum
al bumn and 0.9% NaCl, the plate i§ provided for determ nation of the
activity. In each well 50 [err] of |2808yaMgpl asmi nogen is charged and
further 50 [err] of t-PA standard qr inproved t-PA is added thereto. After
m xing them the mxture is reactedq at [err] for 2 hours. Fromeach well 50
[err] 1% taken and the dissol ved-[err]( is measured with Auto Well Gammma
Count er manuf act ur eBeBatRyed) pratrehe. (aAd48¢LiLo &r?-fl ith the standard
curve prepared usi nG*SPRAHaPAEP- PRE PLECE; BFi RHFFPFE gﬂW?V’?Ft'y'of i mpr oved
t-PA is cal cul ated. “¥hB standard t-|PA used is human nel anoma cel | -deri ved
t - PA mgnhuf actured by Bioscott Inc. |standardi zed according to International
t-PA Standard [ Gaffuey and Curtis, E’E;gq} Haenostas., 53,134 (1985)]. 15
EP 0 386 240 Bl The specific activiffy va fe cal culated fromthe activity
val ye deternined by the [err] filmhethod and the antigen anpunt determ ned
Ry JELI SA is 300, 000 to ghdbiiHy Winth a3¥ i e i aml idn Affinity of
inmproved t-PA to fibrin and activation wth fibrin 5 According to
Verheijen, et al. [[EMBO J., 5, 3525 (1986)], affinity of inproved t-PA to
fibrin is exam ned. To fibrinogen in various concentrations, inproved or
naturally occurring t-PA (1,000 UmM) is-added and 1 U of thronmbin is
further added thereto foll owed by réacti g at' room tenperature for 3

E B Pt e

mnute® The fornmed fibrin clot is .pr¥éf d by centrifugation at 16, 000
r.p.m for 8 mns. and the anount of t-PA which is not io bound to fibrin

:cnthe supernatant is_dete nér]e by, & &SE{ EReLd by the o
i brin/agarose plate g‘ﬁ ¢ - as /@1, equal affinity to
fibrin o &S conpared t ?ﬁﬁ?ﬁa’fnt ? T'h order to exam ne the plasm nogen
activaPl on rate of the inproved t-PAin the presence or absence of fibrin,:
the following run is carried out. I RRAshif@ well mcrotiter plate,
natural ly occurring or inproved t-PA is addéd to 0.1 M Tris- 15

hydrochl ori de buffer, pH 7.5, contawning 0.3 nM synthetic
p-nitrganilide-tripe iggmﬁwémtgﬁdsgipﬁtnatec&uﬁasiate _

(H-D-Val - Leu- Lys- pNA &3y s reapé asa@egofby16wed bpcipcubatioperr]

phasm n-free pl asm nogena7 *@0(geantivatieer asgagnfibactbeed by Anerican

Di agnostica Inc.) andjfptotedneepadfidsorbed¢ the whol e vol ume 200 [err] The
systemis kept at [err] After a defipnite tine period, absorbancy (A 405 nm
at waved ength of 405 nm'is neasured tvith Titertech Mul ti scan Model 310. 20
Th dose-response curve of inproved t¥#PA [VI] and naturally occurring t-PA
in amidolytic activity is showMdasuepmernt P t4R> activation rate is
conpared by shift of the dose-response curve due to the addition of [err]
naturally occurring t-PAis 158 tines whereas inproved t-PA [VI] reaches
1000 ti"?‘reg. |his is due to the fact that the activity of inproved t-PA [VI]
in the abS&H&& of [err] is lower by about 1/20 than that of natural t-PA.
26 Exanpl e 1Q.,, A3k YR SioRing BRI BY Gfborbve R Indws RO YSd fredidal wihi HOY ahdtortREPDI €
bl 0od 1 oy, fallatfSHesaQlith Met and 1d fhe SRGHI H@a‘sed'vﬁth WaBM/ N thd difer Adnki] tMd impRSedAfPA does

nat ur algh ¥ nQ Show ditnPtolimdefigbAnd alktimin. and t he inproved t-PA of the present
invention in rabbit. As is clear fromFig. 10, the inproved t-PA shows
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30 remarkabl e prolongation of the half life in the activity value. Mre
specifically, natural t-PA shows t g dsdef2doidie for 1 to 2 m nutes, whereas
that of the inproved t-PA shows 8 to 15 minutes. In addition, it is noted
that the activity value of 5% (the value 30 seconds after the

i hutes after the haer BLPRATSIY Reung ey hoh il FRREbABRE L O ¢ e
b -
activity val ue of P—39%-60—rutes—after ..'..ioe,\per: .'.T t+—] s carried

out as follows. Fof the rBHifﬁf Japanese whlte rabbit wd ghing 2.4 kg is used.
Under pehtobarbital anestdfesia, t-PA is admnistered%hrough the| peripheral
vein of the ear. The dosd&GHeeatedlafo /0.8 i/ rabbit df3 i mproved |- PA and
5,400 U 0.8 rﬂ/rab)lt ofﬁEqPA( al ue detefm ned by 9he fibrin plate

met hod) . Subsequen umin 1) oodlis colle®®d fromithb f enor al
artery u5| ng a catheter in various time intervals (0.5 to 60 40 minutes)
and takéh in 1/9 vol ume of sodiumcitrate (3.89%9. Wthin 30 mnutes after
bl ood col | 8rAdtivation af énriraved tiRfalVil with denatpred proteifed at a | ow speed to separate

pl asma. Using the separated plasm, the t-PA activity in blood is neasured.
(1) Measur Methed: of t-PA activity 45 After diluting 0.2 ml of plasma 16-fold
with 3 n;MgIaciaI acetlc aC|d utlon |s centrlfu d at a Iow s&frwu

to give preci Fs éFﬁe{)F“’ r%aal n % ?rﬂ
0.275
taae n?%?/é 0% %; l:a az:lsledflt%n'(t:het:e ¢ on s ;}:% ; i at§ rea@lgﬂ S‘%‘O {r;actlng

7. 4- 140 rr1\/|a
eugl obul i n of

eugl obul i ngkr t’i’ ‘Fte ol Jd Sl sl amaactfa fion 1
plate atzosﬁsg 0 Yood - PRRbYAGhedS P
The fibrin agarose p? s prepare as fo ovvs OOITITEI‘CI aﬁ l'y avai I abI e

fibrinogenggfpaction I of corn) is used for preparation of fibrin/agarose
pl ate as plasm nogen-rich fibrinogen. The final concentration of

pl asm nogen- rAsCholvih M IFIRO € NNACH-thoatad EBLMIN dnB HISLrEAMd T IgGSexhibit pbreritf tivatidal-bf fthe!
cont ai ni%Ag infgsedrvPAraiicuidiy inlte Hdltlegsd G iheadivaicl is EnG aRBhCMME of thaHCIaRatbE
0.75% i n t ys sasopstddtidiy edenticAihwithriiet pf thé Brol-trbatedi fibBrogdn) in alédbcenteating smalleablded- t 0
10 M of f iskvoian o timgaliao Se tHeSBrCN-@rbaMd filmindgen. PHoevpar, eheinfattadliiminT rel 196 shaka nal
curve for tattisaton.bri n/ agarose plate nethod is obtained by diluting t- PA
dsed forg,adm ni stratlon to t he ani rral to 0 1 to 10,000 Um . The thus

det er m ned 4} Dearadati ! i poddrrdd¥lbd by per cent, using the t-PA
activity obtai ned by coll ecti ng bl ood 30 seconds after the adm nistration
as 100% 1#fethod:Ep o 386 240 Bl Exarrpl e 11. Stabi I|ty of |rrproved t- PA [VI]

to heatl; ;’:nd a&cf%rds St ab| I |t d’?t d t P sth?e>s<am ne %{ﬂ oI c

to stabigit rgtol

50 nM T ‘?98 S %; %i n:t&? .
ri S g d é'?a}cr sg %@4 1XI Pthe ag qnat%lre ro % QEﬁ\.AE%I

a\.concent r§ 9 ot 13

stand in bc?leftroﬁhores's ‘eFe l'emre‘rjl nt epr sfmteo " After cooling, the

remai ni ng Liegity i's determ ned by the f| br| n pI ate nethod. As shown in
Fig. 1l1,4reduction in the activity of inproved t-PA [VI] is very gentle as
conpared to tAadhom inR W, #He pTrdté:’nAdenE%d BX REH FoaticnEdr HEERdatriohELISHR Qisapgpbdrande
m nutes, tReoaad badl fbhatith of ddgrdation proBiidts, MditAliAy 6ROmPdRitictDStheVdaRFtREBprotBin. On the
i mpr oved t -ot6r hakdl,Jwith @el iivthct MIb@hiin, Ad Yhanbé IsInotee MeEdancs eved Bfter reattiny vitlv thel lrhpr&;éd [-RA ]
and nat ur aland thétéfomime delgradatidn\oe the dénafired phdtdmyisin@eh| oric acid in a

concent r&tion of 100 [err] followed by allowing to stand at room
tenperatur€ldims 30 m nutes. After neutralization, the activity is
determned by the fibrin plate nmethod. In the |rrproved t-PA activity
changes not1- a#n dnprovedHispusaplasminogent agtisgtort bavipg, the fallowing: INe g"ﬂ sseayshen: i whish.
50% 15 nganpmpzrzd forfiymen +PAs fringle 1iisgielelrdiand fug278issHpstitied BX/EM ¢ - PA [ VI ]
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Irr})rovedthA[VI] and natural t-PA are surt?bly diluted with tissue
RPM 1640 %
5o capt oet hanol + This i Lat: on. 166 § S9! char gea MM lﬁllﬁl Mm

bottoned nultiplate and 50 [err] each of cell suspension® cont & |n| ng

t hynmocyte (2 x 107 of 4to6
weeks age and Concanaingiof protpin @dheredtegefigiosg fitp OAT‘éf“f‘]f"Ufm"P{“fA?QP"‘&rr ts/m,
Genzyne Inc.) are added followed by culturing fdpoigcebepidosed ncubat or

at [err] containing 5% casep di oXi de. Then, [3H-thym ddne is addec (0.5
[err]wells). After culturigag for a further 18|hours, the2cells are |gathered
on a glass fiber fijter usichgamd@eél | harvester and thet3nmount of [jerr]
i ncorporated into the cel Abumis nedsured with|a liquid &cintillatign counter
thereby to determ ne t he NAPH-geatadalbumin 25 As show®9n Fig. 12| natural
t- PA does not inhibrt the CAF activity at all but the 1 nproved t-PA
significamtly inhibits the LAF activity by IL-1. Wien tested with the
sol vent  al of@ctivafonl PfdpHRaFERA (91 Wi &fatusd B3RIne 13. Antlinflammatory activity
based on theactron o denatured protein 30 1) Preparation of denatured
protein Aftg@swey: protein solution (5 ng/m) is incubated in 0.1 NHC or 0.1
N NaOH at [err] for 2 to 3 hours, the protein solution is neutralized with
t he sane "anoumplasmihoghia QkibD nc.;@.00v® CpHe par0 tuhef dant tsyrtietic sukstraé 1$:2286 aR) various
Affinity of amdtpis @/ TBS butferarp eiided ttathd eevatanrseldtigprod ineiroved/kPA eclivatgkddenatdied gpratein or
t &pr oc ed uBrENsieatedh fitiipbgonior e fiked nrveribup carceitrations tocrokke thecamount af jepatioresaftion 0.275
ni tjr ‘ocel | ul mk &hd improveditPANB & Ing/28 Higiszadtrdrp thefredctipy solubieh tp intiatelsn rieeption Aftergeacting
pi dce of L1 or acielinite ing @erdd] A% SPSneohutien e @ddeghie @a lsguimplar agrouptip fhp rgjctipmgpolution to
i mproved t- movtwuej@ﬁéﬁaerroe@vm%e@nmowoﬂwwth@dmpf&@dsﬁ‘\weieﬂfmed EP 0 386
240 Bl A piece of nitrocellulose filmis charged into 20 nmM
Tri s- hydr ocResYs de buffer [err] 7.5 (TBS buffer) cont ai ning 140 mM NaCl 5
Y2 bl gl g & rgte' éae” bu,'n%ndr S0 bR ga jon of the
05, the

ni trocel ksl os Gl-treatgd-

ari =} f rgﬁ E
washi ng Thergér §§d§b geﬁl{ glt it 1Rt & E’ N-B eaj?:affg 'i E Erﬁcﬂn smiall® "ty Vdn

t-PA/M . %
S- %25 1 are Eﬁgﬁ gne.% e/\éhgn t‘)ny thle nBé’(l:Jl\tl)-é I%ﬁmnﬂ&gﬁ MHEN %Qtl lafburiid 334 figd Show no
30

4) Degradation of denatured protein with improved -PA [Vi]

Method:

After reacting the denatured protein with the improved t-PA under the same conditions as the method

: described in "3) Activation of improved t-PA with denatured protein" except for adding no synthetic

) substrate S-2251 to the reaction system and fixing the amount of denatured protein to 133 ng/ml, SDS gel
electrophoresis is performed in the presence of g-mercaptoethanol.

Results:

As shown in Fig. 14, the protein denatured by NaOH treatment or HCl treatment causes disappearance
of bands and formation of degradation products, indicating decomposition of the denatured protein. On the
other hand, with the intact albumin, no change is noted in band even after reacting with the improved t-PA
and therefore no degradation of the denatured protein is noted.

Claims

1. An improved tissue plasminogen activator having the following amino acid sequence in which,

50 compared to human t-PA, kringle 1 is deleted and Arg 275 is substituted by Glu :
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at [err] (quantitative assay for the inproved t-PA adsorbedﬁ 40 Measur ement

of ©D 405 45 Results: As shown i n geligadedbded ng table, ! nﬂmmmwm

shows affinity to IgGtreated with HC to the al bum
and to the albumn treated with NaCH. 01 the other hand, the i npr oVed® t - PA
does 50 not show affinity to intact 1gG and al bum n. 55 18 EP 0 386 240

Bl Kind of protei nH?dhe-F &éxt (queldlﬂ ol fria Cyémgt a8p GHEroyed t-PA

8Ognd (ng/piece of ellm#ﬁisél rneéﬂgie Tyr Gln Gln His Gln Ser 0.2

HCl -treated |1 gG Trp Leu Arg Prolvadb BehURrg Ser Asn Arg

0O NaOHtreated al bum n Q pvatio f inproved
t-PA[VI] with denatured protGellun %’i h%%ls ?Lgp C§ Pgé Agﬁ%gg%y(ﬁﬁﬁi Inc.),
0.0078 CU/ 10 [err] 100 [@éke Gin Tyweriis sgerhéalcPyobValalysSsezs1 and
variousg, anounts of TBS bghfer ded, t heyLesfL t

|rrprov<§ad t- PA activator anﬁ% edﬁgrot m%’% éﬁgcﬁftgrgg?egiy gg?nogen or
the like) in various con Cats N (Glmehdat hevaRpunPhef SeEadfPon sol ution .

0.275 m . The inproved t pRR v&15 Ay 2k ety PSoagligdci9 phe hgaction
solution to initiate the reaction.” After reacting 20 for a definite tine

peri od,us 2% SDS sol ution @Yaéd’éd Q¥f frvedetwolhe é%uﬁbrtbrghé Reacti on

sol ution to discontinue whe sRICIFIaN.cBY msgéfngﬁpkﬁgﬁ yihehactivity of
inmproved t-PA is determ NaO,—I—treated

Resul.ts
al'bum n and HCl -treat ed %gé AR 9%y pﬁﬁ‘én@f‘écﬂ(*?aﬁ’gn‘;y TRE BiSi nproved
t\PA. Particularly in thsexClLetr aitre 1w Get hel pchl gaseoncys seéuong and the

activiey of the HCl -t reabgg ITQ JB‘ss sra%sj; aﬁ&%hy_e#‘dgnﬁggé %evg?t hat of the

BrCN-treated fibrinogen in ncen ion s tent hs
time than in the Br(:l\l—tré’atled‘ym Bt dglem. Gmmar?rohéernbh%tthbum' n and

I gG show no activation. 32Qa 4leuDRAnAGAN a8 Oy dENAL &1 £EL PP W th
inproved t-PA [VI]} Method: After rea%él ng t% Penatured rg%:dlzgsvvlth t he

i mprov& t-PA under the &&ffeA&Sh&RA AP &1 Yh%snebhedlan%s%#?b'sapu n "3)

Activation of inproved tc?é Wilsh vdanatau ety 91 AER1 Arg eXE§PLed OFh2ddi Ng no
synthetic. substrate S—225 tg.the reaction system and fi mgg t he anount of

denatured protein to 133TFBr PRUSEYEYSI 28R rbvhoPEQ| S8F r$8Fned in the
p?\eéengoe of [err]-nercaptmhet C330lGL Raseu tBrg AOLASTEHOSEr | GLiki Brol4, the

protein denatured by NaOalg_lr ci;%t rreq; QfleHcﬁysI r(?fy”&fy feus§§ed}\fgppear ance
Asp Ile Ala Ser His Pro Trp Gln Ala Ala
Ile Phe Ala Lys His Arg Arg Ser Pro Gly
. _ Glu Arg Phe Leu Cys Gly Gly Ile Leu Ile
— Ser Ser Cys Trp Ile Leu Ser Ala Ala His:
Cys Phe Gln Glu Arg Phe Pro Pro His His
%0 Leu Thr Val Ile Leu Gly Arg Thr Tyr Arg
~ Val Val Pro Gly Glu Glu Glu Gln Lys Phe
.Glu Vql Glu Lys Tyr :Ile :‘}al His Ly$ Glu.
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of bands and formation of degradati on products, indicatin mﬂﬂfmal’ ' f
the denatured protein. On the other Pt'bag% id,h the int actﬁ iam TM :
change,is noted in band even after Er eac |2rfgié\/?jth t he i nprove -LPAN435s

t herefore no degradation of the denatured protein is noted. laims 1. An

i nproved tissue plasm nogen activator having the follow ng am no acid
sequence in which, 50 phe QP& ASphwhen thPAsKiddidl sy tBedel eted and
Arg 275 is substituted by -d u: 55 19 P EP 0 386 fﬁo Bl Ki%d of protein
adhered to cel lul ose fifth® Lehdef BN MBS S99 BRIREY iFPHi ece of

cellulose film Bufferarg Cys Ala Gln Glu Ser Ser Val Vab Arg

I gG 0.2 HC -treated |
1.35 Al bunin Thr Val Cys Leu Pro %mo ENVEY O gﬁéﬁ‘g%’aﬁ‘bum n

0.9 10 3) Activation ofLeunimyeksp - PAp[ Thr @iliuh Glena@ly deewpr®exri n Met hod:
15 Pl asm nogen ( Kaly , J104Ler f mM synt heti c
substrat’® S-2251 and v?rﬁyoﬁgan%%ﬁggigf §¥/§Sgl%l[‘j’f f‘-pg'ra %%a%dlgdﬁé t he
reaction solution of irfheVRyrtSen Gdvi Wrdoleddiis dtB+A or
BrCN-treated fibrinoge L €N PN iSRS FONCRRG r@ys OPRxt 0 nmake the
anount of reaction sol tr}{%ni%gzi?% n?y The i nproved t%,@%}5 Sg/ 25 [err] is
added tqft he reaction sSRLtGHM Ebs| kel ey AR AXE (TR V&t t EP¥reacting for
a definite time period a2 5808 8etutiedn dys aldedsiy mep eThi ndkgr anmount to
the reaction solution tong/O di sionti nu 'y?h% re%i Qg ?{igeg%gri ng OD 405,
the activity of inproved®t-Phyi€ HePEPm%r}éﬁ. Rttt & "é_ shown in
Cig. 13, NaOHtreated ahbanCysaglinHELyt rapt abxd gl ex®lYi Preokent activation
of the ixpproved t-PA Parfigcularly in t -J 28k et Ofhrt HEyACti vation
is strong and the acti vYa?{‘/ é‘?’sﬁ‘ist&,@-ﬂt %%5{@&# g%'a% sggubstgnti gl |y
identical with that of vak GtgNIleedted SamhFrmdehy kel €b¥cEXErati on

smal | er by one- several G}ﬁfnétuﬁ i'},geAggpn,d'ln B B ENvareryedThicbri nogen.

However, the intact al bunfn and TgG shiow no acti vatl,gn. gg gé Degr adati on
of denat?eired protein wik¥siViptoFbd Asoa YA LNkt AR TPt 8+%r858t i ng the
denatured protein with 486 A8Rrgeed drgPArprdsgoithe same conditions as the
met hod described in "3) Activation of inproved t-PA with denatured protein"
except for addi%g‘ no synthetic substrate S-2251 to the reaction system and
fixi ng the arBERP brersens GletkNs repraspHs fhg aming teraynal argySORH| reprpsente Mo HEES| s
i s perfdfmed ¥A"he presence of [err]-mercaptoethanol. Results: 40 As shown
in Fig. 14, the protein denatured.by NaOH treatment or. HCl tr nt, causes
i 'sappear afcNoTERE FeRe RETT bR E e B aliodf e Bl e SPiF Rl
deconposi t 50, fmdoBfordRN & .mg%'a 5§ 29'aR SEivh 3fbaie L inoRed st
al bum n,g no cgpg;ﬂ;o j‘g’cm;,@ﬁfﬁﬁ 88 mel\_/seﬁ%nt'gg 5 eactt:vng'{bwi 'tew t thplkrr?)r oved

t-PA 45 and therefore no degradation of the denatured protein is noted.

\/ 4. A process for preparing improved tissue plasminogen activator according to claim 1, which comprises
expressing DNA encoding said improved tissue plasminogen activator in a suitable host and recovering
the expressed improved tissue plasminogen activator.

40
5. A process according to claim 4, wherein the host is CHO cells.

Patentanspriiche

45 1. Verbesserter Gewebe-Plasminogen-Aktivator mit der folgenden Aminosduresequenz, in der im Ver-
gleich zu humanem t-PA der Kringel 1 deletiert und Arg 275 durch Glu substituiert ist:
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Clainms 1. An inproved tissue plasm nogen activator
am no aci d sequence in which, 50

del et ed rand

Tyr

Trp
Arg
Pro
Cys
Asp
Tyr

Pro
dn
Asp
Tyr

Tyr

Pro
Leu
Adn
Arg
Ile

G n Val
Leu Arg
Ala @n
Arg Cys
G n Cys
Thr® Arg
Arg Ay
Trp Asn
Al a Leu
Gy, Asp
o/ Asp
Ser @n
Trp Gn
Cys Ay
A uys Arg
Thr Tyr
Val His

Al'aAeu Leu
—/

20
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Arg
Ile
Pro
Cys
Phe
Pro
Al a
Thr

‘Ser

Ay
Al a
Val
Pro
Al a
Ay
Phe
Arg
Lys
Adn

et = L AT
;
275 is substitut edEPb(;j/f'i u: ﬂ Ser

to human

EPO
Cys Arg Asp Gu Lys Thr @dn Met Ile Tyr An G@n H's An Ser
Val Leu Arg Ser Asn Arg Val GQu Tyr Q/s Trp Cys Asn Ser Gy

H #1_%e~—\&dr Frpr \@inm@&@xe Glu L{¥s Ser Gu

ren Gy G T QT G o ALt Gy 41y s o, 71, Ve

du-
Ser Grp Gen Aary Sero Aspl Quen Treg Pher Qusn ARngd y Ser Al a

i T Iﬁliﬁl g)&%;i %‘?’Piy’? %%n%@r%&gmo Ser Al a

H s
Met Ile Leu
Ay As Gln Qs Has §er Bal Pro Val Lys Seérg Asn Pro

Leu
L P Thr T da
ys S;? %yli ?eér%'dﬁz Wo%%ﬁspﬁﬂeﬁ%%g;@i&u rArgrpG ; u

Pro
A n Phe Q¥s Qs §yn @%L@%‘M%WI‘P@AM Ser His
Il e Phe Aad lows Hisn Atgs Amo%quh:prWe%lﬁu Arg Phe

Al a
Leu Lle gler ib' (é/ys cgfulhe iﬁrﬁ]ﬁl’\%ﬂfﬁ H s Cys Phe

Ile N
Pro Pro G+ e Leu Ay
Val MGe)rGhn@hsznGerLyspm;sﬂyr\mieGu Lys Tyr

Val

feﬂ 6355%1?&%91 glf%%ﬁ%%ﬁ&é”&li%hﬁ%&ﬁs” Asp Ile
Thr Glu Ser Gly Ala Ser Cys Leu
Asn Ser Met Ile Leu Ile Gly Lys

Thr Ala Gln Asn Pro Ser Ala Gln

Gly Leu Gly Lys His Asn Tyr Cys

Pro Gly Asp Ala Lys Pro Trp

val Lys Arg Arg Leu Thr

Glu Tyr Asp Pro Ser Cys Ser

Cys Gly Tyx Ser Gln Pro

Phe Y Gly Phe Ala

Ile Ala Trp Ala Ala

Phe Ala Arg Pro Gly

Arg Phe Gly Leu Ile

Ser Cys Ser Ala His

Phe Gln Pro His His

Thr Vval Arg Tyr Arg

val Pro Glu Lys Phe

val Glu val Lys Glu

Ser
Pro
val
Ala
Arg
Cys
Txp
Thr
Gln
Asp
Ile
Glu
Ser
Cys
Leu
Val
- Glu

Leu
Trp
Tyr
Leu
Asn
His

Asp
Asn
val
Gln
Gly
Pro
Arg
Gly
Leu
Phe
Gly
Glu
Ile

Leu
Cys
Leu
Ile
Ser
Lys
Leu
Trp
Glu
Ile
Gly
Lys

Arg
Lys Leu
Gln
Ser
Ile
Ala
Pro
Thr
Gln

His

His
His
Cys
Ile
Arg
Leu
Glu
Tyr
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5 Arg Cys Ala @n Gu Ser Ser Va | “/ Cys
Leu Pro Pro Ala Asp Leu G n Leu Prgp pihr Gu ﬂ 1&!‘
Gy Tyr. Ay Lys Hs Qu Ala Leu Ser é?%s-léﬁg Tyr Ser u Ala

H's Val Arg Leu Tyr Pro Ser Ser Arg Cys Thr Ser A n H's Leu Leu Asn Arg Thr
Val Thr Asp Asn Met Ley,Cys Alg Ay Asp.Jhr Arg,Ser,. 4y y.Pro An Al a Asn
Leu His Asp Ala Cys @ Eha ésgsﬁsger“s@ &r&fyTﬁoAfguAiﬁ ashY 1t

Val Cys Leu Asn Asp d plArfeMeLethGlrelLetal LybySeéreAbpesS@er S&ep Gy Leu Ay
Cys Ay G n Lys Asp Vah, Pre, g y;\al relibr s&p val Val Ar Lys Val
Thr AsnsTyr Leu Asp Tr Srgl e.ygrgliglgnmf\/‘gts%\rgsl%zr:o-%oa-lav\her«gi ny
represents G u, [err] Rbrr ¥pte&am SathPrei oot k& ASP, L&HdSLia0ooH
represents the carboxyrdd pro WRPMTIH THr d¥ui Psoged Leasserpl asni nogen
activator gene coding fﬂr t he aT nQ aci d, seg engﬁ dgfi nﬁd i? claiml. 3 A
conposition for treatnBht STt frdntiodd SLdnptrsthd 48%aR®ActFPe i ngredient
an inpr&ed tissue 35 ppe TR TEN@AN e | VatoLyacGdndhheg Hisclaim1. 4. A
process for preparing imrqved _tissue_plasnknag aqtlval,er pgcording to
claim1, which conpri sé’g&e%ﬁrgeéﬁ"h ﬁ\lﬁ“g%c %?ngggalﬁﬁbi rér%r oved tissue

pl asmi nogen activat or iSeraGlui tiild ddwsteantisredsgefhrgVetke TFpressed

i nproveg, ti ssue plasm e cti At SafaPERGeaspacher dixgg to claim4,
wherein the host is CH% ceﬁs& b%atfaelﬁét%mggsriUche 4691. Verbesserter:

Gewebe- Pl asni nogen- Akt iSest Gl Gl YR ofyantitdt ASPnEEYy é?eaﬁé’nz, in der im
Vers gleich zu humanemgy P Aercitd igog! Adp dseet Gayt Gliyd Paog LERS durch G u
fupstituiert ist: sO 56 21 EP 0 386 240 1R 313 I Tijil TiH
i 11 1llkd * C L el Cys Ly ASky Sﬁy&é ind a}qelll éﬂ'q/g‘ Arg Asp Qu
Lys Thr A n Met Ile Tywdd ml$ mlé sIBenSS&exTep Gly Leu GlY C¥srrp Lou Arg
Pro Val Leu Arg Ser As I u rv&YspibPg vAinToer ™Hzy Arg Ala G n
Cys His Ser Vval Pro Valrblﬁ{/g;lggrr‘% A;—%{ - %s S§r d u;ro Arg Cys
Phe Asn Gy Gy Thr Cy$yd Vad (T AseuTYHr Leke 288 1A% P A Cys G n Cys
Pro Qu2dy Phe Ala t5agp Asn Met ArgChyotgesoBlys Cys Aiu lle Asp Thr Arg
Ala" Thr Ser Au Ay Asn Ser Asp Cys Tyr Phe '

\_/ in der Y Glu darstellt, HoN- den Aminoterminus und -COOH den Carboxyterminus darstelt.

2. Verbesseries Gewebe-Plasminogen-Aktivator-Gen, das fUr die in Anspruch 1 definierte Aminoséurese-
quenz kodiert. ' ’

3. Zusammensetzung zur Behandlung von Thrombosen, umfassénd als aktiven Inhaltsstoff sinen verbes-
35 serten Gewebe-Plasminogen-Aktivator nach Anspruch 1.

Y 4. Verfahren zum Herstellen des verbesserten Gewebe-Plasminogen-Aktivators nach Anspruch 1, das
umfaBt, DNS, die flir den verbesserten Gewebe-Plasminogen-Aktivator kodiert, in einem- geeigneten
Wirt zu exprimieren und den exprimierten verbesserten Gewebe-Plasminogen-Aktivator wiederzugewin-
40 nen.
5. Verfahren nach Anspruch 4, bei dem der Wirt CHO-Zellen sind.

Revendications

1. Un activateur plasminogéne du tissu amélioré ayant la séquence d'amino-acide suivante dans laquelle,
comparé au -PA humain, le kringle 1 est enlevé et I'Arg 275 est remplacé par Glu :
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y Asn Ay
u Ser Ay
e Ay Lys
s Asn Tyr
Cys H s Val
Ser Thr Cys
Leu Pbe Al a
Arg Ser Pro
Ser Ser®Qys
H s 40

Gy u Gu
65 22 EP
L M ,,S*
Ser Asp Ser
Pro Ala Asp
Hs Qu Ala
Leu Tyr Pro
Asp Asns Met
H's Asp Al a
Cys Leu Asn
@y dn Lys
N-é. Arg 25
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Ser
Al a
Val
Cys
Leu
Ay
Asp
Ay
Trp

Au

Phe
Ser
Leu
Leu
Ser
Leu
Cys
Asp
As

Leu Thr

Ala Tyr Arg Gly. Thr H s Yj _H' er
Ser Cys Lau 20 EP 0 386 24 Pro m&#ﬂﬂﬂﬂg le Leu
-Tyr Thr Ala A n Asn Pro SeorBjAIa Adnw l Ay Lys

26 Arg Asn Pro Asp Gy Asp Ala Lys Pro Trp
Lys Asn Arg Arg Leu*Thr Trg Au Tyr Cys ASE Val Pro Ser Cys
LeuH ¥ g~GFer T9yr 8in al PEbe30ys ArghdspYGly| byBys Ay Gy

Ile Ala Sefr Hg$n HﬁetTfpeGrgr%ﬁnAhankasPbsn/%erLys Hs Arg
35 he Leu s d Ile Lou Ile

Ile Leu SEYP Akl Abxg FF§°CV§1PH%“C$ﬁg§ﬁrA@§“PﬁE Pro Pro H's
LowadhrGMal Tyt eCyouTEpYCPE0ASHr sdyrcrygaregl Val Pro

0 386 240 b1 nee Sth s ubs Er Y b Pay Il M85 %V ¢

Asp Asp @X)SmrT(yluAEpOAéngAGpSIPbeAAanL@LIYLGLlYGI n Leu Lys

Arg Cys Argr @ 1n SRI Vel - A e THér VRSp Cys Leu Pro
Gn Leu Pro As Qﬁ néﬁ aVﬁéu urLeu SerrG Tyr Ay Lys

Ser Pro 1Rfl¢>h‘éalrﬁyge¢lleﬁmr ‘Eefaluygllalthw Ris val Arg
Ser Arg @sy Ti¥s S8¥s @ s HEBu Lele LRsp ABHr Agg ThraVal Thr 15

dnay %ﬁr%"r%g%%%n%%r%%%vs e £hd 2SN Te

Ay Arg Mty Hsn L@y\&ér@yalTlerlAEgSElyTTtpr(ﬂysLeu Ay Cys

p Val Pro Ger aly -I;M{r Tﬂu k%ér V@.’!Pyyr:'%é%-rdfs LgLhy ASP _Tr P

- Pro Trp Asn Ser Met I Leu Ile Gly Lys
Val Tyr Thr Ala Gln Asn Pro Ser Ala Gln
Ala Leu Gly Leu Gly Lys His Asn Tyr Cys
Arg Asn Pro Asp Gly Asp Ala Lys Pro Trp
Cys His Val Leu Lys Asn Arg Arg Leu Thr
Trp Glu Tyr Cys Asp Val Pro Ser Cys Ser
Thr Cys Gly Leu Arg Gln Tyr Ser Gln Pro
Gln Phe Y [Ile Lys Gly Gly Leu Phe Ala
Asp Ile Ala Ser His Pro Trp Gln Ala Ala
Ile Phe Ala Lys His Arg Arg Ser Pro Gly
Glu Arg Phe Leu Cys Gly Gly Ile Leu Ile
Ser Ser Cys Trp Ile Leu Ser aAla Ala His
Cys Phe Gln Glu Arg Phe Pro Pro His His
Leu Thr Val Ile Leu Gly Arg Thr Tyr Arg
Val val Pro Gly Glu Glu Glu Gln Lys Phe

- Glu Val Glu Lys Tyr'Ile Val His Lys Glu
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in der Y Qu darstellt, H2N- den Am noterm nus und -

gg\r/\gg)e(nggmnﬁiggﬁr ,SAL?: l/:[at O?Ong g ar d| ein AnspruchTullw"mL“!"ulL””"I

Am nosgurese- quenz kodiert. . Zusammensetzung zur Behandl ung von
Thr onbosen, unfassend s aktivyen I nhal:tsstoff e| nen ver bes- serten
Gewebe- Pl asni nogen- Akt ?bat% § R ATSor 1%{ Asn Asp Il\%rfahren zum

Her st el | en des ver bessaédiaeheGelelve GRImdrendgen- S&d | vt (ﬁ’e;r rgech Anspruch 1,

das unfaBt, DNS, die fhigdensvanResssy an Gvehes Plasimvingel4kti vat or
kodi ert,s i n ei nem geei ggeten Wrt zu epprl m eren und den exprimerten

verbesserten Gewebe- Pl 38Fi NadeRYAkLEVaFde BridtAfiA feu®Ln  nen. 5.
Ver f ahren nach Anspr ucheé pkei Adpml'd'@:f T tGJ.Q-lQ)ZSﬂdJB.n rdugeRevendi cat | ons
45 1. Un activateur pI Roge d a quuence

d' ani no- aci de sui vante Y? ggéﬂﬁ g‘:‘rﬁ) ngy erfalaP °l'e kringle 1
est enl &e et |'Arg 27§hesu‘ytrer$}ﬂv’d@4.npa=rrgGlngu 5@5512-8 Ala gi® 386 240 Bl

1 1wl 1121230 t1 11 li Sefl, W3 2 e PSyLrehhsp G u Lys
Thr Gn Met Ile Tyr, (31:17%1‘(31“]32El'eu e‘rﬁ"" ro dex/He Trp Leu Arg Pro

Val Leu Arg Ser Asn-Ar §evalGla tﬁlﬁerEQ@eﬂf p'\s@s"%r?@érvaé Vg Ala Gn Oys
H s Ser 1%_§al Pro Val Lygégehsn)Me®y L etelicyd Wi osJAr ga@srtﬁhe’@gn Ay Ay Thr

Cys Gn n Ala Leu Tyr_ Phe Ser AspPheVaI u Gy Phe Al a
dy Lys Cys Qys Gu Iléeﬁsﬁl'i’hlslﬁd’rﬁé; ALY hsd héd il OET% Ser du dy

Asn, Ser Asp Cys Tyr Phend yyAsel@ GlSerAsil Sery Gl FXY Wrhrle®s Ser Leu Thr

Gu Ser Gy Ala Ser Cyg,.he 0 A Gly AXS M e 1Ses Met |le Leu
ITe Ayahys Val Tyr Th%aﬂlg:)é r?e,&srf‘sﬁ‘rosger A?I’a Cg)n AI%Leu Gy Leu Ay Lys

Hs Asn Tyr Cys Arg AsiVair 6lasgla i Se L8 SH % P &s-¥Fs val Leu Lys
Asn Arg Arg Leu Thr Tr @lgl @lTyr;,fg,/&g%p/a\ialpﬁ cr;ﬁerv@s’l‘)aer'rﬂ'hr Cys Ay Leu
Arg Gn Tyr Ser Gn GIyGIy Leu

Phe Ala Asp Ile Al a SeILYIfii é’algr(}‘hﬁ;f‘s(ﬂ R/ a{:'e,&fa‘%kf T%Fue Al a Lys Hs Arg Arg
Ser Proagdy 35 Asp Asn Maw Mrg BRedQQHCys Ay Ay lle Leu Ile Ser

Ser Cys Trp Ile Leu Ser Ala Ala Hi s

oll Y représente Glu, HaN- représente le groupe amino terminal et -COOH représente le groupe
K/ carboxylique terminal.

2. Un codage de géne d'activateur plasminogéne du tissu amélioré pour la séquence d'amino-acide
définie dans la revendication 1.

8. Une composition pour le iraitement de la thrombose comprenant en tant qu'ingrédient actif un
85 activateur plasminogéne du tissu amélioré selon la revendication 1.

K./‘ 4. Un procédé pour préparer un activateur plasminogéne du tissu amélioré selon la revendication 1 qui
comprend I'expression du codage ADN dudit activateur plasminogéne du tissu amélioré dans un hdte
approprié et la récupération de I'activateur plasminogéne du tissu amélioré exprimé.

5. Un procédé selon la revendication 4 dans lequel I'hGte est des cellules CHO.
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Lys Qu 4S 50 85 24 EP 0 386 240 B1

0 T I T S M S*PheAspAspAspThrTyrAspAsnAsp
Ile Ala Leu Leu G n Leu Lys Ser Asp Ser Ser Arg Cys Ala G n G u Ser Ser Val
Val Arg 5 Thr Val Cys Leu Pro Pro Ala Asp Leu G n Leu Pro Asp Trp Thr GQu
Cys Qu Leu Ser Ay Tyr Gy L%‘ HIS Gu AIa Leu Ser Pro 10

Phe Tyr Ser Au Arg Leu Lys G HRank L Arg Leu Tyr Pro Ser Ser Arg Cys
Thr Ser An H's Leuy Leu Asn Ar Thr Val _Thr_ 15 : Asp Asn
Met Leu Cyb -ATHMER p° AGATRC Ir‘g'g&ccﬁyTGF&r-’bmAM\&Asﬁ A Hs Asp Ala

20val oy e e s ¢ KB AT B G ERISE S H ARG RET e ay var

Tyr Thr Lys Val Thr Agnc g hed Axpgitic arg ’ Asp
Asn Met Arg Pro-COOH oO Y repr.~sente ‘IC-J I'II.? fg‘p?G%eGnFecl e aroupe anm no

terminal e2.-{BNBR GEPRESENCRAI @ GWAPR TT coxyrmmememnqu'r G0 2. Un
codage de gone d'activateur plasm nogbne du tissu antliore pour |a sequence
d' am no- aci de d~fj ni eAdans A & Adv&ndi G IA G. GH‘C 'Uﬁﬁﬁcﬂnﬁo&iﬂti 3h pour le

traitenent_de onbose ¢ renant en tant qu r~dient actif un 35
activat eurd pl%‘l@@l‘nggeﬁe’*&m&%f&ﬁ 'dfé\ gef*(ﬁ'qé dvdhBehi©n 1. 4. un
procede pour pr6parer vat-eur . tAh SS |4 ore selon |la
rievendi cation 1 qui cé%r@%blgg&ggéﬁn@ zﬁ@?@?aﬁ&% ziu’g'ﬁdactl vat eur

\Ql/asm nogene du tissuaapid cOpdTdang’ un h8te appropri6 et la r~cupération de
activateur plasm nogbne du tissu anrlior6 expring. 40 5. Un proc6d6 sel on

I a revendifatG4ANER §anT C QT TG T AH GIRC @M G @@L THO.CAB S0
TTCTGAATCGGGCATGGATTTCCT
GGCTGGGCGAAACGAA ¥

5.67MER5 GTGATCTGCAGAGATGAAAAAACG
CAGATGATATACCAGCAACATCAG

Cys Phe Gn GQu Arg Phe Pro Pro His Hi's Leu Thr Val IIe hr Tyr
Arg Val Val Pro Ay Gu Gu Gu G rgdyssdbpsi u Val ”"m,ﬂl "i" "%{"HI S

~ TCATGGCTGCGCCCTGTGC 3
6.6IMER5S TCAGAAGCAACCGGGTGGAATATT
GCTGGTGCAACAGTGGCAGGGCAC
L AGTGCCACTCAGT 3

7.53ERS5 GCCTGTCAAAAGTTGCAGCGAGCC
AAGGTGTTTCAACGGGGGCACCTG
CCAGC ¥

7'.54MERS° GCCTGTCAAAAGTTGCAGCGAGCC
AAGGTGTTTCAACGGGGGCACCTG
CCAGCA 3

8.5IMERS' GCCATGACTGATGTTGCTGGTATA
TCATCTGCGTTTTTTCATCTCT
GC
AGA 3
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55 25  Fig.l 1(part 1) 1.71MERS' ..ATCTATGGATGCAATQAAGAGAG -

GGCT- CTGCTGTGTGCTGCTACTCT GC GGAGCAST § 386l g 0G00C3" 2. 4
AGCCAGGAAATCCATGOCCGATTC  AGAAGAGGAGCCAGGTCTTACCAA3' 3. 5%'“ uuulg_J |I||
GACTGCTCCGCAGAGTAGCAGCAC ACAGCAGAGCCCTCTCTTCATTGC ATCCA
TCACTTGGTAAGACCTGGCTCCTC TTCTGAATCGGGCATGGATTTCCT GGCTGRGCGAAACGAAS'

5. 67VERS' GTGATCTGCAGAGATGAAAAAACG CAGATGATATACCAGCAACATCAG

TCATGECTGECECCCTGTAC3' 6. 61MERS T

GRAGOAAPBEEEST
GCTGGTGCAACAGI GGCAGGECAC AGTGCCACTCAGT 3" 7. 53MERS'

DGAATATT

GCCTGT CAAAAH TGEMERSAGCT MM@UW@TCG@?AGG G ATC (54WER S

GCCTGTCAAAAGTTGCAGCGAGCC AAGGTGTTTCAAC
GCCATGACTGATGTTGCTGGTATA ACATESR T €16 TR

TGTGO0CTG, CCACTOTTECACCASSCRA A oG BB T AT

3' 8. 51MERS
@TGc&st JAGACGC 1261 C 16 0 386
Flg 1 (part 2) 9.61MERS:’
GTG AGCACAGGGOGCA3' 10. OMER

5" AGCTTCCT

5 ACCTTCCT GRARIOGOCOET AN ARCT IO CRESAE ¢ G CC O G T T

GAAACACCTTGGCTCGCTGCAACT
TTTGACAGGCACTGAGTGGCAC ¥
AAGCTTTGTACTTCTCAGATTTCG
TGTGCCAGTGCCCCGAAGGATTTG
CTGGGAAGTGCTGTGAAATA Y

AG C'l"‘_l"l‘G'l‘AC'l"l‘C'l‘.CAGA'l‘T'l‘CGT
GTGCCAGTGCCCCGAAGGATTTGC
TGGGAAGTGCTGTGAAATA Y
GATACTCGAGCCACGTCTGAGGGA
AACAGTGACTGCTACTTTGGGAAT

GGTCAGCCTACCGTGGTACCCACA
GCCTCACCGAGTCGGGTGCCTCCT

'1"I‘CCCAG CAAATCCTTCGGGGCAC
TGGCACACGAAATCTGAGAAGTAC

CCTAGGCTGACCCATTCCCAAAGT
AGCAGTCACTGTTTCCCTCAGACG
TGGCTCGAGTATCTATTTCACAGC

11. GBMER §'
o )
\/
11" .6TMER §'
12. 49MER §'
o
G 3
13. SOMER &'
Y GCCTCCCATGG ¥
14, SOMER &'
AA Y
15. T4NER
AC ¥
16. SIMER §'

AATTCCATGGGAGGCAGGAGGCAC
CCCACTCGGTGAGGCTGTGGGTAC
CAC ¥
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11. 68MAER 5' AAGCTTTGTACTTCTCAGATTTCG TGIGCCAGI GEGCCCCGAAGCGATTTG- - —
CTGGGAAGTGCCTGIGAAATA 3' 11" .6711EREpoddgdaoBiT T G'1'-ACT CT CTA
TT1 CGCT GTPG C CAG T G CCC C CAAC G ATTTG C TGGEGAAGT i‘ﬁ-{
12. 49MER 5' GATAC T1CGAGCCACGICTGAGGGA AACAG TGACTG CTA
13. 59MER 5' GGTCAGCCTACCGTGGTACCCACA GOCTCACCGAGTCGGGTGCCTECT G(JiCTCCCATrGG
3" 14. 50M"1ER 5' TTCCCAGCAAATCCTTCGGGGECAC TGGECACACGAAATCTGAGAAGTAC AA 3 15.
714U ER 5° CG 1 AAGGCTGACCCA' r TCCCAAAGT AGCAGTCACI G ' TTTCCCT CCAGACC
TPGCC 1'CGA r ATC 'AT 'r '1 CACAGC AC3, 16. 511l ER5

CCATCSGC—JAGGCAGGAGGCAC C CGFAGrcE dmax$ A3 GCTGTG G GTAC CAC 3' 27

EP o 386 r,t GAGGGCTCT
A, o A T ERALEE AT S SER T £ AR ERARG ST T
CGACACACGACGAT GAGACGLGT A AGAATEE T TREASTCAERFTEA A G A
AGCAAAGCGGGTCGGTCCTTTAGGTACGGG GATTCAGAAGAGGAGCCAGGTCTTACCAAG
CTAAGTCTTCTCAF GIETGCRGAATCET TCGTCAT @& CCR@ AT/ A ACGM@ATESE BATAGAC
GTCTCTACTTTTTTGCGTCTACT TATACCAGCAACATCAGTCATGGCTGCGCC
ATATGGTCGTTCIAG &2 CECACEACCEF @Y AR R GRTECRAT TR G A

CCACCACTT TGT RGBT BT ErEATLS Wm cc

CGACCACGTTGT

TAGTCACCACAGH BT R AE EC G TCGGTCCTTTAGGTACGGG

L; GATTCAGAAGAGGAGCCAGGTCTTACCAAG
CTAAGTCTTCTCCTCGGTCCAGAATGGTTC
TGATCTGCAGAGATGAAAAAACGCAGATGA
ACTAGACGTCTCTACTTTTTTGCGTCTACT
TATACCAGCAACATCAGTCATGGCTGCGCC
ATATGGTCGTTGTAGTCAGTACCGACGCGG

Y CTGTGCTCAGAAGCAACCGGGTGGAATATT
GACACGAGTCTTCGTTGGCCCACCTTATAA
GCTGGTGCAACAGTGGCAGGGCACAGTGCC'
CGACCACGTTGTCACCGTCCCGTGTCACGG

— ACTCAGTGCCTGTCAAAAGTTGCAGCGAGC
TGAGTCACGGACAGTTTTCAACGTCGCTCG
CAAGGTGTTTCAACGGGGGCACCTGCCAGC
GTTCCACAAAGTTGCCCECGTGGACGGTCG
AAGCTTTGTACTTCTCAGATTTCGTGTGCC
TTCGAAACATGAAGAGTCTAAAGCACACGG
AGTGCCCCGAAGGATTTGCTGGGAAGTGCT
TCACGGGGCTTCCTAAACGACCCTTCACGA
GTGAAATAGATACTCGAGCCACGTCTGAGG
CACTTTATCTATGAGCTCGGTGCAGACTCC
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CAAGGTGI TTCAACGGGEGEGECACCTGCCAGC GT'TCCACAAAGT TGCCCCCGT GRACESTCG— '

AACCTTTGTACTTCTCAGATTTCGTIGTGCC TTCGEp\§G8d e GT CTAAAGCACACGG

AGTGCCECGAAGGATTTGCCTGCEEAAGT GCT  TCACGGEECTTCCTAAACGACCCT T(M’ ml” '"" m IH"I
¢ L M S *

GTGAAATAGATACTCGAGCCACGTCTGAGG CACTTTATCTATGAGCT CGGT GCAGA

386 240 Bl | 11111 HII | IMI Il DL II!I Fig. 2 (part 2)
GAAACAGTGACTGCTACTTTGGGAATGGGT CTTTGTCACT GACGATGAAACCCTTACCCA
CAGCCTACCGT GGTACCCACAGCCTCACCG GTCGGATGGCACCATGGGT GTCGGAGTGRC
AGTCGGGTGOCTCCTGCCTCCCATGG 3" TCAGCCCACGGAGGACGGAGGGTACCTTAAS' 29

),
O/

Fiq. 2 (part 2)
GAAACAGTGACTGCTACTTTGGGAATGGGT
CTTTGTCACTGACGATGAAACCCTTACCCA

N CAGCCTACCGTGéTACCCACAGCCTCACCG
GTCGGATGGCACCATGGGTGTCGGAGTGGC
AGTCGGGTGCCTCCTGCCTCCCATGG 3

TCAGCCCACGGAGGACGGAGGGTACCTTAAY
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