"PTX-sensitive G proteins, their preparation and use Description The present
i nvention relates to novel human G proteins, in particular B3 subunits of G
:proteins, a Pprocess for their preparation and their use in diagnhosis and

t herapy. 10 Heterotrinmeric guani ne nucl eotide-binding proteins (G proteins)
have an outstandi ng,ipportance in intracellular signal transduction. They
nedi ate t hepfréraﬂ‘%bt’o e &ProteiPsy FhedFgREeRARAtION 8R4 HALati on of hor none
receptors and ot her receptors which undergo a conformati onal change after
receptor actjegatripfiodhis 15 leads to activation of G proteins which nmay
subsequentd y activate or inhibit intracellular effectors (eg. ion channels,
enzynes). erotrineric G proteins consist of &gree subunits, the a, B and

y subunits. 1§ BRERCNSARNERACIAPIFSAS SOSHRAY fWma8 ® RIASEAPEs Hhd about
12 y subuni tPergagelaedis dabesdites of bPseheimeala precess nisire&bear bi ol ogi cal
met hods ( Bi iprieparet ot .arahadhBik nibseiner dibgnds gnaindr ahetamt.i on by G
proteins: 1994 edition. J.Recept.Res. 15:213-252, 1995; O fernmanns, S. and

Schul t z, .info - L L ng. by. the trans rane signalin
ayotem | A ABoE e & Tanihf hRIAERIAL B o B b B Ee g "ol 10
350: 329- 338havgoan outfpgeiaggimportanGge thnkitrarel lyhdr ignedz, G

Recept ors arkdaGsguotiori theysmpdiate Fheonpbapging off ekt vasidmberansigriadsal
transduct i onftEar st 2muXayiodt i NBormdnel gbbept eyl andnethen.reteibbriBihich

T ansnenby e o gont ccopiarhas (ShEl UlehR! Eeds HReBLas act dATER e
LB ST o8 aeareand fortfirdel of &f £roteaha b Ao PUP R e ARy caot Vet

G prot ei ns. 9FASERLBLt intrgeidBar RIFSFEORE cE8ft -0l oRe AR ARET Sac ENGFRG DN of
certain a siletrrotrimerix G plrobeilBh donedsbyopretneeasnbmitg, t thpeat Bisands
t0>0<|i n (PTX) -Ys-mﬁﬁﬁtis!lct'@d&éaté,nt'slé@éi'éP]lc-Hiiafo,eﬂeHF & é@Mzﬁ&@F sip ,sfu%iuﬁi.@é\? ai 3,
and vari ous it.s. roteins. o es es, are also referred to as
PTX- sensjd ia\?ig éggggtie?nys su Bnbysg’ "SnPF‘sT“ccg?*r%&Sf‘i‘t gg(satéje?f?ﬁeg‘llc?gnﬂ ons in

G protein aé‘loil@ﬁ’tlgéﬁ BiRE gt cphemethAdsat BdrnbruRastr &c efNd | BirnPayRer os. Al |
G protei n BSsgbahtransiuatiooctyt® pkoteihavel $gleddégraesT eckphoResy at the
| evel of thasnaeBens?del xsqueditermdarthsat st hend esstulek, t be ripiex fefdatma-
sequence. Mi@aVEEotEESthP Y kab i {iASmahS AR N 3Rl 18] ¥y D Rvd\eidyugan B
subunits (BLB2eiR3) PHingH $2nhledSRYS K00 . Pharmacol. 350:329-338, 1994;
25 Niirnperg, B., Gudermann, T., and Schultz, G. Receptors and G pro-
teins as primary components of transmembrane signal transduction.
Part 2. G proteins: structure and function. J.Mol.Med.
73:123-132, 1995; Neer, E.J. Heterotrimeric G proteins: Organiz-
ers of Transmembrane Signals. Cell 80:249-257, 1995;
30 Rens-Domiano, S. and Hamm, H.E. Structural and functional rela-
tionships of heterotrimeric G-proteins. FASEB J. 9:1059-1066,
1995y,

Receptor-mediated activation of certain o subunits can be inhib-
ited by pretreatment with pertussis toxin (PTX). These include,
in particular, the o isoforms «ail, ai2 and ai3, and various ao
subunits. G Proteins of these types are also referred to as PTX-
sensitive G proteins.

35

40 By Subunits carry out essential functions in G protein activation

and in the modulation of intracellular reactions. All G protein B
subunits disclosed to date have high degrees of homology at the
level of the nucleotide sequence and at the level of the amino-
acid sequence. Moreover these similarities are found not only
within the human 8 subunits (81, B2, B3} but alsc in comparison
with B subunits of other species, for example fruit fly or yeast.

45



‘W th B subunits of other species, for exanple fruit fly or yeast. 2
X-Ray structural anal yses have been able to determ ne those am no acids in
-a, B and y subunits which are in contagt with one another and are necessary
for ordered_ formation of ihe eterotri rrgrﬁ 56&4'6 protein B subunits

di scl osed t% ¥ SHICERF2T AN oD hasedeepr i OPRETRERR TG 2Bt he B
subunit i nt acids sirpoedBPnamhint Bybwiits yhigbuarnea sn andtate WGuhepne namother

i nvol ved i napdeatetiRicaskhpp fWrl BragfRpiferfat idn BbSuhenhkSefOfrimaltat are

call ed propeller structures. The B propellers of the GB subunits consist of

7 B propeller, bl ades, .each propeller hlade consisting of 4 am ng-acid
regions i éiu%i%a‘?‘?ﬂtleéff r?‘gﬁ’é‘éﬁﬁn ’.‘slc%?éegeE%n-?tcﬁ(P .Hﬁe'f?ytqiﬁ %Phe B
propel | er caepdat dutcseing. diha NetemigiusopLit hke diviswhuadtdin®ematsence, which
compr i ses 7p¥EusenRRitIy ﬁiMH eppahi Et ghdcemlrd d&ﬁnﬁhﬁhtiéﬁrgmmédagﬁ ds

an as an e ASEer ) i ds, including Trp-Asp dipeptide
sequences. #ﬁ?s{?/%rna%???ﬁ#equg%?gt%egrm nates the WD repeat (Fig. 1). 20
It has nqQw been found, surprisingly, that G protein B3 subunits which

consi st Gfl § Sebwnitsstens Wwiat pse 7Cai3 ace PEAPE HRT fSETHCHEENF sTheedcr i bed
occur, for prxappllkerd nfhyperdfensbursts Hoastet | ef &f fgiriopal bdor [Hliadest

PTX-sensi ti ¥8ck p¥stielilBE bBadd1€bRISS rig) oE N SeminPaIdidNsbyBSnsampared with
nor not ensi VEEBi A\Meﬂicgkﬂn h¥Si fnd @oehedo Py %et%?‘ ﬁ?‘&&‘é @ sequence
g the aminpt

for the B3 su t 1 n_these ertensiyes, beln ter, 41, am no aci ds

than the knBRRPSLHiTeR28. DIHHE EEERANTE H1E AEBFLY SPOBNG 2. Formal |y,
it is derPveEdReRsif+ WaiRhovemRTisas BID:FsaRRES byA P gEpPett oreBHL anmi no aci ds
167- 207. Theomnprisspabdihgs Ohiseqaeite anddhag 4 heundfear of scolesovieded i'n SEQ

D NO 1. 35ahkbforfas) LRelddimgOeeprianeapebtide sdiidneeed B3 wpbratisin
hyper t ensi v?gsgﬁerp{]ﬁégggﬁma% %E%ﬂla‘téf\étgﬁs/?%%&’lf NG, of the relevant gene.

At the DNA S an 1 ntron ex ront of the putative
splicing, site. The intron starts behind nucleotide 497 in the open reading
site (nuﬁ%epﬁ,‘:nbaﬁanvh bgem feund, surprisingly, that G protein 83 subunits

which consist only of 6 instead of the 7 WD repeat motifs
otherwise described occur, for example, in hypertensives. The
cellular activatability of PTX-sensitive G proteins is increased
in these hypertensives compared with normotensives.
25
Molecular analysis revealed a novel amino-acid sequence for the
B3 subunit in these hypertensives, being shorter by 41 amino
acids than the known sequence. The sequence is depicted in SEQ ID
NO:2. Formally, it is derived from the known human £33 subunit by
30 deletion of amino acids 167-207.

The corresponding DNA sequence coding therefor is described in
SEQ ID NO:l.

35 The reason for the occurrence of the shortened GB3 subunit in
hypertensives is presumably an alternative splicing of the
relevant gene. At the DNA level, there is an intron exactly in
front of the putative splicing site. The intron starts behind
nucleotide 497 in the open reading site (numbering as in SEQ ID

40 no:1).

It was also possible by PCR on gesnomic DNA to detect an intron
starting at about nucleotide 620. The shortened form apparently
comes about through deletion of a complete exon. The invention

45 furthermore relates to a process for preparing shortened forms of



40 NOI). It was al so possible by PCR on genom c DNA to detect an intron
starting at about nucleotide 620. The shortened form apparently conmes about
.through detetion of a conplete exon. ?he i nvention 45 furthernore rel ates

to a process for . prepari short ened r s _of 3 human GB3 subunits as
manti bned TaiBrcR] Saariih 1 beRRitnd ERevBPY RRRRARLEN ot hASERBIE! or |
a host or (A% FRIPRBCE RIHTh Ahereler ddsidohopt cPEIHBISR-t akes pl ace by
preparing a 5 gene construct which, besides the coding nucleic acid
sequetnce, 'ﬁ{teSQ-e_%QmB'lh&@@ é%%ﬂi‘;‘erss&bﬂf@deﬁ}‘ibiggﬂél@éé)lr@ia?‘%QHfr?&%_ a2Yf§ &5 g
pronoters, ter r ri.ngso ndi | en es an
the Ii ke.§ e g‘&ﬁg%?ﬁlé%r%h&é: Ur gg §g¢esr é:g% P gﬁ? rg‘g%%/egiscs Féngo e(%@eé%né S
faniliar tP-ShECTRELFRY A1 F190dl B HegEARERRY FIRTUSEFRDr G ePAt es to t he

use of theprmciteirs, atedniehoess esibesmeadibigdiog t fittemy goliaderdfydrtpomduci ng
drugs for gare bhar apy. 11k.r atecheradl proesaupelCiet Gerohbisaiences in

di rect fPr&eqa{es%TiBﬁrB?@p%é 13N £ 0f 3 AL ARBY QRE! &k £1 BRNGo¥REEOr 1Nt O 15
patlenti0 C Sis able t©o achieve an Increased activatabiTity of G
proteins“therein. This is desirable in a nunber of disorders in which there
i s dysregulhf iigweasioei EhammoRe Fpraias #° phe rseafedhasaerliedicedCifith G
prot ei n dyss@mpucasi apcomding htosehdi soragrion fionhprddu@imgotiengs iferi gemd ved
in signal ¢{HapIUCEhefodist idLDENShe e N @ikt Sci@ngdduencks n @iveée! ogi cal

manner. 25 ' |.nGlsude i bolic
di sturb c%%yﬁﬁ> %E§§£d$%§b%?%%l§?s%€ é?é&*%%?gégéas u a?ﬁ F%%Fﬁ&% whi ch
shoul d o BAHERSTOACAILS 1 peehS SR ARanBSt FOTRR (SHeY SPRGeEl ol .
hyper t ensi ©rPr3FSiiRspERgFRMEY), coronary heart disease, |ocalized and/or
general i zed atheroscl erosis, stenoses of blood vessels, restenosis after

revascul arprisg.si deeivgblid Oftf ORuMBES A S digdrdEFEALNWHLcANEhotd Hgut stent
i”planta?iéygredNT%Qﬁgﬁsés§ébf§€€8k§itﬁrE‘EPQ%@EE[ia and increased pl atel et
aggrega&bo .

Diseases associated with G protein dysregulation mean those

disorders in which G protein is involved in signal transduction

and does not perform its function in a physiological manner.

25 These disorders include cardiovascular disorders, metabolic
disturbances and immunoloigcal disorders.

Cardiovascular disorders which should be mentioned are:
hypertension, pregnancy hypertension (gestosis, hypertension

30 in pregnancy), coronary heart disease, localized and/or
generalized atherosclerosis, stenoses of blood vessels,
restenosis after revascularizing interventions on vessels (eg.
PTCA with and without stent implantation), proneness to stroke,
thrombophilia and increased platelet aggregation.

35
Metabolic disturbances which should be mentioned are:
metabolic syndrome, insulin resistance and hyperinsulinemia, type
II diabetes mellitus, diabetic complications (eg. nephropathy,
neuropathy, retinopathy, etc.), lipid metabolism disturbances,

40 disturbances of central chemoreception (CO; tolerance, acidosis
tolerance, sudden infant death (SIDS)).

Immunologial disorders which should be mentioned are:
impaired strength of the body’s immune response (formation of
45 immunoglobulins, aggressiveness of T cells and NK cells),
impaired general tendency to proliferation, including
wound-healing capacity, tendency to tumor development and



-35 Metabolic disturbances which should be nentioned are: netabolic

syndrone, insulin resistance and hyperinsulinema, type |l diabetes
;nellitus diabetic conplications (eg'4nephropathy, neur opat hy, retinopat hy,
etc.), taboJ i sm di.st.urb ane | st urhagces of..centyral

chenbr eceBEPUNER ERDLA™D RIFAICENS JACALPELE R NaNreal ShAHPATGRY deat h

(SIDS)). |tﬁﬁﬂﬁépeg¢%|cqi+1§orae¥%tm oF sheulateeymeariohaftare IV npai r ed
strength dhfebeibodyitsili niendisesieanbecohes nHtindradly 4dpharenhpghadusii ns,

aggr essi V%%%%Smgf ﬂ_er?cféd 200c ¥ereRlibSds XAl RRY , IBPASISH] aheNEeTEance

prolife n di.n d- heallng capacity, tendency to tunor
developég ﬁaangbt?1§ %]Y?g? 21 on I ncl udi ng netastatic potential of

mal i gnantly transforned cells, duration of the |latency period after HV
i nfecti on Tiet ihveheiah Sorrdbe rbemn med atks nte aiey usppaf etite ndapess awidconm,
tendency tsequehb89Sascdtidingetdi Mey invedDssnt adr tokeaaagmsisapd transpl ant

rej ection.gg Q‘Edé?é’en{d UnsLUELDE MO g@h@tcﬁ&éfma%wéeogft& Lhe; uideet ¢ aci d

sequences accor I nvention sorder.s,
Darti cul s HEAEF B0F i GoroPHERETS GIFOOFARES (D &F PEBECIR AUFFRELTT TR

di sease associated with G protein dysregul ati on. Besides determ ning the
ri sk of ce@eisadasddstemeiming the srisksofposstdire disordées gertedal also

physi ol 09'1:%%'513&& at @ nshied %ESE?M Spﬁy*éfi@!ﬂgé‘léi'@ déte §ﬁ§0§€Ht%ehQst he

t | | |
;2.“3251 Onté‘F qENERP B3 El n&;mﬁﬁt“' olpg Shlie bl oLanee L
Lypes ofS SHOFE =l TRASTHRRSRE bﬂ“f b herinde SRS S S ﬁ?eleagacef I8 8F ¢

aci d sequéﬂé‘é@nm11€¢ﬂ%1r®a@§nﬁ$%m diyness tiar weeteie BmaF Ségereictes: 20
coding for the shortened formof the (B3 subunit. Sequences of this type

can be usefeasndghtS@NFRAreABEh6HE re108bst 16 EHLASREBE RAcliQvesid on of
di sor ders s%%ﬁ@]abéé egh iy 3,6 &g{ﬁfén{réngﬁgeg&'&é %’&cﬁ? c 18 d Q}égﬁé #B”é

further es t.0

t
sut f or 195 PRIRFFED LR S&%%srsq P DR E0 A DS TOHPLE o TERGRS 196 a
subj ect bfhéénﬁéP?rﬁfoﬁ? Qéﬁg as antisense constructs for the treatment
or prevention of disorders associated with G protein

dysregulation.

25 The invention furthermore relates to a method for determining a
relative risk of suffering from diseases associated with G
protein dysregulation for a subject by comparing the gene
sequence for human G protein B3 subunit of the subject with the
gene sequence SEQ ID NO: 1 and, in the event that it coincides

30 with SEQ ID NO: 1, assigning an increased risk to the subject.

In the method according to the invention for determining the

relative risk, body material containing the subject’s genetic

information is taken from the subject. This is achieved, as a
35 rule, by isolating the nucleic acid from a blood sample.

The structure of the gene for the G protein 83 subunit is
determined from the subject’s isolated nucleic acid and compared
with the sequence indicated in SEQ ID NO:1l.

40
The structure of the gene can be determined by sequencing the
nucleic acid. This can take place either directly from the
genomic DNA or after amplification of the nucleic acid, for

example by the PCR technigue.
45



“sequence for human G protein B3 subunit of the subject with the gene
sequence SEQID NO 1 and, in the event that it coincides 30 with SEQ ID
NG 1, assigning an increased risk to ghe subject. In the nethod according
to the invention for determning the rel tivF risk, body material

cont ai ni ng ¥1fe SSABFELTE Soéé:lli)& ﬁgn? 0 F&PoR*-3<2 12tk &her g%‘fﬁ tHFe CBYB;j ect .
This is achieMedd, as a 35 rule, by isolating the nucleic acid froma bl ood
sanple. The structure of the gene for the G protein B3 subunit is

det er mi ned I%étcgptn{ig‘at%lﬁ)] fsct;;r!zl{:gg&f}t & QUGLECi Rl ke

sequence in e I’D. ; 4.(% tie gtru tur o?dtpﬁ%.%?lg?ica\éné%e& e
Getor mi nefl % tisqGRNE: I |RFIRGES T4 babLa T4R D EGR AREC T dShE] 1Rt
directly freffiitlyfebgefodice DX she afhidilednPrrier f5amm the $¥BeNGEFei ¢ aci d,
for exanpl eddpicted PERSE@CMiNGué. T profhdusd riomt whdsols tdvdvapengemeniyt ake
p} ?ce gtCR t hsimrﬂ?f%ae{ if RV %\A@b-amﬁ BRhE Oy | Sediindf taﬁalt&dfn )ém?h C%i ng
arter 114l € e e

reacti onés :%%anga%ﬂeggﬁé Q?e a&i‘gd“ace ;/-' ?h%ggﬁﬁﬁ(ﬁ\‘%r Egr rsggr%ft he

sequences-depicted in SEQ ID NO 1. The procedure for this is advantageously
such that iHpweyer chbe coqpamhsonbdhdiangsscannalsmddec oapkbad mudr Yy sethaid in
front of amktifdisndfbheexiaidia bp sélertivechobeidizH idawey ety dppeopoigras i son

of genes camupHity B8ifQrFd R iWiohYerdiiRls. Mt hods, for exanple by selective
hybri di zati on or "by appropriate mappi ng using restriction enzynes. 15 The

di agnost | t hgds descri be bove can alsp be carried out at the protein
| evel . Fbg g’i%ar?d’lag,m_’?ﬁbc ﬁ??ﬁqﬂ sd%%%b(ﬁ%néb?‘éetcf?é’ i%?@np?o‘fﬁ’ifdﬁ b‘é‘E)Esaéd to
produce spedid iRrosginbbevads tForr esymicze thhepsokainmagepodindmitot hke GB3
subuni t. Antnveodiies oéntle sistedpeocprpduven specifiel dmridatitys dd resbguize
appropri at eshdsheeReaed | fiva 020tk | H3 RblAds. RAiIdiesheMGdls type
| nvestigations Jyanaddi L o0 & ALEGTaAL, ‘éﬁale¥et§’1%;§ztb§»&%§%t'8 | NSRhE BG4 NS -
The mve%mr&furth rpore relates; to, t e,grod i dgn of tr cf,q:enlc
ELISA methods, protein chemical investigations in addition or
alternatively to the genetic investigations.

The invention furthermore relates to the production of transgenic
animals which harbor the genetic modification described above

25 (shortening of the GB83 subunit). Transgenic animals of this type
are of great importance in particular as animal models for
investigating and treating the diseases described above.
Processes for producing transgenic animals are generally known to
the skilled worker.

30
The following Examples serve to illustrate the invention further.

Experimental part

35 1. Functional results on G protein activation in essential
hypertension

A detailed characterization was carried out of the activation of
G proteins from cells of normotensive subjects and hypertensive

40 patients. For this purpose, the stimulated incorporation of
radiolabeled [35S]GTPYS was guantified by the method described by
Wieland et al., (Wieland, T., Liedel, K., Kaldenberg-Stasch, S.,
Meyer zu Heringdorf, D., Schmidt, M., and Jakobs, K.HB. Analysis
of receptor-G protein interactions in permeabilized cells.

45 Naunyn-Schmiedeberg’s Arch.Pharmacol. 351:329-336, 1995). G
Proteins were activated initially by stimulating cells which had
been permeabilized with digitonin using the peptide mastoparan 7.



“ani mal s which harbor the genetic nodification described above 25
(shortening of the GB3 subunit). Transgenic animals of this type are of
.great inportance in particular as aningal nodels for investigating and
treating the,disean€éde§cribed above. Processes for producing transgenic

ani mal s ar d&nBRRFHIR IGITHT 2E8S t e SOPELERI A NECL 39 RAELYISDR ng
Exanpl es s@oregseid-¢oupkad aesepher 9oy ghaitoht fean e usEdptei imduce dpmeet 35 1.
Functi onal g @zdkésn oG vatibai Dndeddndehit06f | Feciaitsl qRoby peg iengnan A

detai| ed chialachesigal Hon RS GaId] & . uEert.efmeacaﬁVa‘é?B}xoﬁ? QfasGoBERLAI NS

fromcells of, n tensl ve ects a ertensi\ve t For this
pur pose, ﬁé‘dsf’i%hﬁfa?%d"qr}’rgopﬁé?hciqsdn &F ¥§§ii 29 dz21 fgﬁ]a&ﬁl‘)gwas
quanti fi ed T bhadies el GFEYEr firiutedy by MASTY it complevely HRK-sensitieel ,
K., Kal denbgy ghStasthcarSbe Megearta wudatifgdend ,.addivabdbrief, M, and

Jakobs, K. e @Rakysher & dg‘%@?&fﬁs‘ @PrAkes] t)fBe.E.r 3ald. 0BSshwPaEeabi | i zed
cells. 45 Naunyn: chm e_dqeb [9e8 Arch. haéumaco .+ 351:°329- 336,.%@95@. G
Prot ei ns, wSrPECRBEF ORI IRCPPETS | FUPEY T AT ARAP L T S eRY

per meabi 19 e tiPeRadi §i OBS ) udh e Rerpepersiv et Opandnhypertengivy; s
pepti de si MHTt esatée MASH7 dudaterstabngn [ FE)icraysdb tdimt enn#HT oegl lad

receptor sq,ihakn! koo Depuaeds s Iedyces il WaGknEnPEORSIdY a6t ENALAAN ot
i ndependent_ of . r ﬁegt oi}g Ross,, E_M ang |$as )i, T. Reqgulation of G
protein act"ﬁt\?é‘f;ig i of&r afr FPaRARETAREY e didsic EPE pTTTREDETRET MDds
Enzynol .  23rqRirgd, fanpdhe sihe bISSAFRBYDfbiGRnS tadNEecelds WAS- Isiq)

conpl et et3 WTXimenshidher qeigha) J rheae Aetaishshdnztraest tfat taeeigatiomt i on
Concent 1ot 1o GhpeenanR B pRottlifs Bn RPGeLly Bedhishl il iMeriy tess
mast i par an &@'%%ggg)]?%\eeqt%g nggrrlr[%rga%sﬁ\?}eﬁ?!\%i]a%d hypertensive (HT) state.
MAS-7 i nduces strong [[err] S] GTPyS bi nding on HT cells with an EC50 of
about 5 [ erfrijav B Fslows theviimengausisededgthe bioubinad stimbbated Pyt o 50
[err]M ‘?Sm%,stbpaeaﬁt'r,asdf t{054 fuT®yst b €SMICaiheat E@BmI SHoteAsiogs t fir)same
[[err]S] GTRqa ByBdEPond QT (w@hls are [sic]

The binding of ([35S]GTPYS to hypertensive cells is distinctly
speeded up (rate constants 0.005 s~! in the normotensive versus

25 . .
0.01 s~! in the hypertensive state).

Fig. 4 shows the GDP-dependence of binding, stimulated by
mastoparan 7, of [355)GTPYS to isolated cell membranes from
normotensives and hypertensives. It is evident that the maximum
stimulated binding of ({355]GTPYS to membranes from hypertensives
occurs at lower concentrations of GDP (about 0.2 umol/l), where a
concentration of 1 umol/l GDP is required for the same effect in
normotensives.
35 .
In a similar way, the maximum binding, -stimulated by mastoparan
7, of [35S]GTPYS to membrane preparations from hypertensive cells
a low concentration of free Mg2?* (about 0.0l mmol/l}), while a free
Mg2* concentration of 0.1 mmol/l is necessary for the same maximum
40 binding of [355]GTPYS to membranes from normotensive cells
(Fig. 5).

30

Experiments were subsequently carried out on the reconstitution
of the increased activatability of G proteins from hypertensive
45 cells. For this purpose, the photoreceptor rhodopsin, and the G
protein o subunit transducin (at) from the bovine eye were
purified (Phillips, W.J., Wong, S.C., and Cerione, R.A.



15 10 tinmes higher (Fig. 2). These data denonstrate that activation of
PTX-sensitive G proteins in HT cells requires distinctly | ess activated
. receptor than that in NI cells. Fig. shows the tine course of the

bi ndi ng, stinulated by mastoparan 7, .of [[err].S Sto |l lines from
nor not ens Pi?8gg?f\ﬁ*)‘}ita’?f)é‘sr%‘/‘ﬁéf‘t tHERASS PR .Ielr‘hén%f?ggg?\% S %Ffer r]S] GTPyS to
hyper t ensitvengeu¢ sntfyy gubhnhtt¢omplsxspeethal Qoppling eot diiet hrmnsdecdosSas- 1 in
the nor nols@Bahye ¥&IAiidpsQA. sslpidl. themhyaear:io0s0vErGIEat 392)R gn 4 shows
the G depgadenne @fpdieddnDverd IdREaLEM BLIPRLABRIAL Erofl [[Of M]S| GTRYS
t0|sola5te ce rrent}?rane rom 30 nor ]I[e sl ves .and ertensives. It is
evi dent  RAFPPRERTRS i BYPRET S b AG %%;Qfa%?ﬁgi?ﬁ%fé@%% mertbr anes
from hyperétishedk, otcutorshupowbrK .conrpdnichinimess BfP Chefeabbir awapyl

umol /L), waenleotigebidingapreteni By kebidiey /in &DPoiskdldquréeibtfant the same

effect | ngmgggt EPSLNVES %ﬁré odh i '%a‘ él’intehe maxi mum bi ndi ng,
stinulated b S{ opar (, .0 rr e ne_preparations from
ot B e it L T T SR e s
whil e &% bdadina+ tedugast byt Fhedarsin, 1=mpasentors, net eldSaiGTERYSrtehe sane
maxi mum 4@-hiradsagc 0f (d)r k) Midifrdd) aRabtid e fcenvnaitiBlaessi ve cells
(F1g. °). RKRGELETALGH Wi AHDS QL G 6L 1V Al by DO LAG1 LECANTK! bHI | O
of the increas gctlvatal Lty. of 'grp teln f.romK rtensive %%cells.
Por this HILBoSE OIS WHtondy e EREHES hoAB pRa Lo Hin GOPRET G 2580 etth A% ubun
transducj FhPARFEf PREFATS WETi Adefiicadein phk ithee@<PPRITENYSS, WJ., Wng,
S.C., g’r?d Cerione, R A 7 Rhodopsin/transducin interactions. I1.

I nfl uence Fafy.t BeshownHeCeBEEYt SIOGhblatoOgtachs Ehem arupbtagive hhe

{ransduci fyde2ubiblje [ INA0EAPERS bolalng) - SDEMILARE: 57 WARbIOMD, oE092). In
addi tion, gr&; el ns were extract eoffro menbranes from 5 nornot ensi ve and
hypertensi[ve K nyss'bﬁoaﬁarti on of cholate (Mtchell, J., Northup, J.K , and
Schi rme,ﬂ; B. P. Defective guanyl nucleotidebinding protein By subunits in a
f or skol q*ﬂt®&éstaéhr in this case that cholate extracts from hypertensive

cells promote the rhodopsin~catalyzed binding of [335]GTPYS to at

distinctly more than on mediation by cholate extracts from

normotensives.

25 . . . :
The experiments which are shown permit the following conclusions

to be drawn:

. There is increased activatability of G proteins in
30 hypertensive cells. This is more efficient by comparison with
G protein activation in normotensive cells in that
hypertensive cells require distinctly less activated receptor
and, in addition, the kinetics of G protein activation are
distinctly speeded up (Figs. 2 and 3).
35 :
. Moreover, maximum G protein activation requires distinctly
lower concentrations of free GDP and free Mg?* in the case of
hypertensive cells than in normotensive cells. This leads to
the conclusion that the protein interactions of o, P and y
40 subunits take place distinctly more efficiently in
hypertensive cells than in normotensive cells (Figs. 4 and
5).

. The rhodopsin-catalyzed binding of [33S)GTPYS to at is
45 enhanced distinctly more by cholate extracts from
hypertensive cells than by cholate extracts from normotensive
cells. This proves that the enhanced G protein activation in



‘mut ant of the Y1 adrenocortical cell line. Proc.Natl.Acad. Sci.U. S. A
89(19):8933-8937, 1992). The specific 10 binding, induced by rhodopsin (=
.receptor),-of [[err]S]GIPyS to a-trangducin (at) was neasured, and the

“effect of chokg{e extragts fron1nenbraqﬁs of qg%nnten3|ve and,hygertensive
celI's on this BInERAG WadIBRFEERFHR S& 1 PnEADrRR HOTOBSREEMGhENORYi P t he
chol at e extradtidEr@asystRmt(Fdgl. $h. dorepHer exMerismPessibls urhagbiguatfdas t he
ef fect of cholu eotslidetfrdn ehesorimiddngs vehat ey padeensing cells on the
bi ndi ng, sti r ' f ?ﬁﬁy 3 tpy s clear
in this ase%ﬁ:&gﬁg?% m&%@%g@?%&ﬂ%%&“’ﬁ ensi%\?etfgkéﬁ& slq%%grl?o?‘é I he

r hodopsi - cat & d*Bi A %P“ff%??ﬁ%ﬁ@égge%%'atmd?@ﬁlnﬁ PSHFEIHan on
medi ati on by dysitemetkare dct sof aomivedriont efisthen RBuThes extpdrdi peassntwhi ch
are shown pernif thaechdldNeRgrs@s!itsic@BSpifsdieddo®Bt. Morkive®, i €he

; ncreased aPt!éﬁﬁ?%ﬁ?kééé&é¥é§§09rEﬁéﬁgﬁéih“s§ékific41&§egé€£628é% Sﬁi Sthérh's
is nore efficien conparrson W protern activatron 1n noribtensive
cel I's in_that aAser BENRRY Qtelthe FetiRYTEte SePataing ep4eIeRYsidt &8 recept or
and, in*%ddi t icwlatheekirettscs of G protein activation are distinctly
speeded up (Figs. 2 and 3). 35 . Mor eover, maxi mum G protein activation
requires disti y I i . free. IL,h the
case of h?/llhzer tnggg?'v%]!ce .ns‘é?ﬁgﬁﬁ%én%% ?%tﬁlaovggéé?&- a%éaﬁ%%%g%thle t he

concl usi of'Wi& CPRSHIBYE REPRT Ut PERST HISh Fh8TENndS @ AP 18108 WL Fes t ake
pl ace dj stiegdoinycforke dithi WP eradepti. nHoyeran .chscause i $hehgagularity of
nor not eh3itte sehlian¢diaws cedtann dyino. acidée ithednpsenpeadiaitgdethdt dieng of

[[err]S] Gyl 0shbri %ﬁﬁrot ehhanged; degid NG BOpEoRY phEhatfeeXtracts

fromh rt.ensiv | | n hal Xt r fr.om nor nsi v I'ls.
[rom hyper gL iEcelle oy St oty CRILIGE A gV cel I
propeller blades (Fig. 9), no longer of seven (Fig. 1l).
20 Since both the N terminus and the C terminus of the novel, short
GB3 subunits are unchanged from the previously known GB3 subunit,
it is possible to predict unimpaired interaction with @ and ¥y
subunits of heterotrimeric G proteins and with coupling
receptors. It is evident, in connection with the functional
results described above, that the novel, short GB3 subunit
functionally mediates the increased activation of heterotrimeric
G proteins observed in hypertensives.

25

3p The reason for the occurrence of the shortened GB3 subunits in
hypertensives is assumed to be an alternative splicing of the
gene coding for human GB3. In fact at the DNA level there is an
intron exactly in front of the putative splicing site (Fig. 10).

35 The intron starts behind base 497 in the open reading frame when
the A of the ATG start codon is defined as +1.

The intron limits and the branch site are shown in italics and
underlined.

40
GGA CAC CAC GTG gtgaggctgaacattgctggtgctggggcttgggagtgggeccgg
cctttctetaacagtectecccteccattttggecag TGC CTIT GTG GGA

45



'8 the case of hypertensive cells can be reconstituted in an in vitro system
(Fig. 6). Mreover, it is possible unanbiguously to conclude fromthese
findings that the underlying alteratiog in hypertensi ve cells is to be

found in the, By gn J.nt:sqr'f'xb"égl tgl%f: b%etdggcg%%n r| & tﬁ.é‘f%r bo%;t[ gag?a%ﬂ)

reconstitu |on activa a su Un
present iniphgh %rﬁﬂ’%ﬂ Feading-fxang, Ryh 8CBy @%e%%‘%?%fc Shertensk added
phot or eceptformr bf)clupmm Gfsedekeciiddy hacbunaie%umﬂemtﬂbetta&ideduat dfitannot

the a subu g chql 2 .The nove
protein Iall?:gfé al%nkgg gglqﬂ% )éégﬁpéfglédGm t h%tsﬁgeh@fr;l gége Hg‘uni t
preV|oust egcf?TE%F quﬁﬁ? i*s a deletion in the region of the 4th W
repeat. However, because of the regularity of 15 the sequence of certain
amno acids, it can be predicted that the novel, short GB3 protein wll

| i kewi se forma proper propeller structure, but this new propeller would
now consi st of 6 propeller blades (Fig. 9), no |l onger of seven (Fig. 1). 20
Since bath the N termnus and the C term nus of the novel, short GB3
subuni ts "are unchanged fromthe previously known GB3 subunit, it is
possible to predict uninpaired interaction with a and y subunits of
heterotrineric G proteins and with coupling 25 receptors. It is evident, in
~connection with the functional results described above, that the novel,
short GB3 subunit functionally mediates the increased activation of
heterotrlgnaw c G proteins observed in hypertensives. 30 The reason for the
occurrence of the shortened GB3 subunits in hypertensives is assuned to be
an alternative splicing of the gene coding for hunman GB3. In fact at the
DNA [ evel there is an intron exactly in front of the putative splicing site
(Fig. 10). 35 The intron starts behind base 497 in the open reading frane
when the A of the ATG start codon is defined as +1. The intron [imts and
the bra site are shown in italics and underlined. 40 GGA CAC CAC GIG

gt gaggct'gaacat t gct ggt gct ggggct t gggagt gggcccgg
cctttctctaacagtctccctccattttggcag TGC CIT GIG GGA 45

25

30

35

40

45



‘9 Since an intron can al so be detected starting at about base 620 in the
open reading frane by PCR on genom c DNA the shortened form of human GB3
.described herein is evidently the ggsult of an alternative splicing of the
original GB3, resulting in deletion exon. 10 15 20 25 30 35
40 45 10 SEQUENCE LI STING (1) GEN%&‘I’_ *%QF%ESA% . (i) APPLI CANT: (A)
NAVE: BASKF GENERAIgcHEORMAREPN: (B) STREET: Carl-Bosch-Strasse 38 (C) CTY:
Ludwi gshaf en({ F)arGQIIARY: Federal Republic of Germany (F) POSTAL COCDE:

D 67056 (G TELE ﬁlﬁmgwg;(@p%g@n&ggeﬁ%F% 0621/ 6043123 (1) TELEX:

1762175170 (ii) EagggéPﬁé gé b (#n%gégadggTEé?REABLgtglEéRNFr?giratlon

and use (iii) NU

MEDI UM TYPE: ~ Fl oph$y) GE3E: (BCaspafeER | BM PC conpati bl e (C) OPERATI NG
SYSTEM PC- DOS/ I\/BH:)OSO(JB’)‘RBO—":TM&REl Repaitilon oReGewmsanys1. 0, Version #1. 25
(EPA) (F) POSTAL CODE: D-67056

(G) TELEPHONE: 0621/6048526
(H) TELEFAX: 0621/6043123
(I) TELEX: 1762175170
(ii) TITLE OF APPLICATION: PTX-sensitive G proteins, preparation
and use
(iii) NUMBER OF SEQUENCES: 2

(iv) COMPUTER~READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC~DOS/MS-DOS
(D) SOFTWARE: Patentin Release #1.0, Version #1.25 (EPA)
(2) INFORMATION FOR SEQ ID NO: 1:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1394 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPQOLOGY: linear
{ii) MOLECULE TYPE: cDNA to mRNA
(iii) HYPOTHETICAL: NO
(iii) [sic] ANTISENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: Homo sapiens
{ix) FEATURES:
(A) NAME/KEY: CDS
(B) LOCATION: 1..900
(xi) SEQUENCE DESCRIPTIONM: SEQ ID NO: 1:

ATG GGG GAG ATG GAG CAA CTG CGT CAG GAA GCG GAG CAG CTC AAG ARG 48
Met Gly Glu Met Glu Gln Leu Arg Gln Glu Ala Glu Gln Leu Lys Lys
1 5 10 15
CAG ATT GCA GAT GCC AGG AARA GCC TGT GCT GAC GTT ACT CTG GCA GAG 96
Gln Ile Ala Asp Ala Arg Lys Ala Cys Ala Asp Val Thr Leu Ala Glu
20 25 30
CTG GTG TCT GGC CTA GAG GTG GTG GGA CGA GTC CAG ATG CGG ACG CGG 144
Leu Val Ser Gly Leu Glu Val Val Gly Arg Val Gln Met Arg Thr Arg
35 40 45
CGG ACG TTA AGG GGA CAC CTG GCC AAG ATT TAC GCC ATG CAC TGG GCC 192

Arg Thr Leu Arg Gly His Leu Ala Lys Ile Tyr Ala Met His Trp Ala
50 55 . 60



(2) I NFORVATION FOR SEQ ID NGO 1: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH:
1394 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS:. double (D)
.TOPOLOGY: tinear (ii) MOLECULE TYPE: cDNA to nmRNA (iii) HYPOTHETI CAL: NO
(ii1) [sic] ANTISENSE: NO@GWL)@@ NAL SOURCE: (A) ORGANI SM Honob sapi ens
(i x) FERTURES TQTAPARARES 1GT6 CIASAGE)GACOEAE! OMN GAT GGG PAF)CTSEGDENCE 240
DESCRI it Ohsp $EQ LRsNCRu ILeAME1GEETr GAG A GG HA AT EESTLLAGLIEAA CCG GAG

CAG CTCgAHAG AAG 7688 Met Ay Gu MegsAu G n Leu Arg ggn G u Al a
1 m,
T5 cace R GRS s e, ac pac pab a1e eae oo e cea g pog, 288

96 A nVRLeTH fRsFeA YR PAOrabsn dys Ned Bip Ak TEBr PIReN &Ye u 20

25 385 CTG GIG TCT GGEC GVTA GAG GIG GIG GGRSCGA GIC CAG ATG
CGG AC@cC@B:h C TGGSGTC atddadeuacyabeSeratGercletn Gaa ek ¥at @y G&QA\(% T1(§A3r6
Met Ar I

AGG Q%A%e%?%pc%glﬂeet AF £A& %%Trg CPAR TS EELY on F VED Arg Thr
Leu Ar G%/GHis LEJAl a Lé/s Ile Tyr a Met His Trp A 3180

55 CA TGT GGG GGG CH@ GAC AAF BIF TRET IRAGATI GACTBACTATAGRAGIECTCG CARSEBAT
GGG AABLETGFATIY Gly Leu AsplQishhMetAlysSSerlLyde L'exr dsn Yeh ISer sAka Ser G n

Asp Ay Lys Leuslle 65 120 70 1250 75
TR R O T SRR,

e

90 YRESSFGP AR TAPIGEEY CCA TCA GGG
AAC TTT GT&0 336 Sert38r Trp Val Met THO Cys Ala Tyr Ala Pro Ser
Gy AsBAPheTS/AICCIEFGC TGC CGC TTC CTG GAIO®AC AAC AAT ATT GTG ACIDAGC - 480

Tyr Leu Ser Cys Cys Arg Phe Leu Asp Asp Asn Asn Ile Val Thr Ser

145 150 155 160

TCG GGG GAC ACC ACG TGT GCC AAG CTC TGG GAT GTG CGA GAG GGG ACC 528

Ser Gly Asp Thr Thr Cys Ala Lys Leu Trp Asp Val Arg Glu Gly Thr

165 170 175
TGC CGT CAG ACT TTC ACT GGC CAC GAG TCG GAC ATC AAC GCC ATC TGT 576
Cys Arg Gln Thr Phe Thr Gly His Glu Ser Asp Ile Asn Ala Ile Cys
180 185 190
TTC TTC CCC AAT GGA GAG GCC ATC TGC ACG GGC TCG GAT GAC GCT TCC 624
Phe Phe Pro Asn Gly Glu Ala Ile Cys Thr Gly Ser Asp Asp Ala Ser '
195 200 205
TGC CGC TTG TTT GAC CTG CGG GCA GAC CAG GAG CTG ATC TGC TTC "TCC 672
Cys Arg Leu Phe Asp Leu Arg Ala Asp Gln Glu Leu Ile Cys Phe Ser
210 215 220

CAC GAG AGC ATC ATC TGC GGC ATC ACG TCT GTG GCC TTC TCC CTC AGT 720

His Glu Ser Ile Ile Cys Gly Ile Thr Ser Val Ala Phe Ser Leu Ser.

225 230 235 240

GGC CGC CTA CTA TTC GCT GGC TAC GAC GAC TTC AAC TGC AAT GTC TGG 768

Gly Arg Leu Leu Phe Ala Gly Tyr Asp Asp Phe Asn Cys Asn Val Trp

245 250 255
GAC TCC ATG AAG TCT GAG CGT GTG GGC ATC CTC TCT GGC CAC GAT AAC 816
Asp Ser Met Lys Ser Glu Arg Val Gly Ile Leu Ser Gly His Asp Asn
260 265 270
AGG GTG AGC TGC CTG GGA GTC ACA GCT GAC GGG ATG GCT GTIG GCC AcCA 864
Arg Val Ser Cys Leu Gly Val Thr Ala Asp Gly Met Ala Val Ala Thr
275 280 285
GGT TCC TGG GAC AGC TTC CTC AAR ATC TGG AAC TGAGGAGGCT GGAGAAAGGG 917
Gly Ser Trp Asp Ser Phe Leu Lys Ile Trp Asn
290 295 360
AAGTGGAAGG CAGTGAACAC ACTCAGCAGC CCCCTGCCCG ACCCCATCTC ATTCAGGTGT 977

TCTCTTCTAT ATTCCGGGTG CCATTCCCAC TAAGCTTTCT CCTTTGAGGG CAGTGGGGAG 1037



~GCA

TGT GGG GGG CTG GAC AAC ATG TGT TCC ATC TAC AAC CTC AAA TCC

384 Al a Cys Gy Ay Leu Asp Asn Met Cys Ser Ile Tyr Asn Leu Lys Ser 115
.120 125 CGTGAG AAT GIC AAG GIC AGC CGG GAG CTT TCT
'CCT CA g % Asn Val Lys Val Ser Arg Au Leu
Ser N%’lﬁG@AﬁH‘P EFGCABREGE AGGCAG ATC AGGG ¢AGAG GGGCAAAGAA CTGCCCEAEC TAT 0BG
TCC TATCIBCCEEE FICTITIIMETEATCGACAGRIT ASRCAGTICTRT GOUCTTABGTG AGCAAGGACA 480 IMyb7
Egg SeAcdpctclrs écociterde rréeRcésT ABTaba0TTE enctidrchbte SercabébeeT o 1217
Aac CREPEECERS. EACRGRNG, Actpeants ecacocCls Sfeghingd sdherriblt 1 127y
Ala Ly<CIGEGAETH ReGCTRACHr SCEAGTRFSF AGCTERBCCT CTTCTTATTC Iaté TPFEIC 1337
175 TETITITCCAG ATTTTINITT ACTETCCIAKRE GACTECERRTI\GHMGICTABCAGISTEEE TGT 1394
576 Cyp2 ArmnrGRMATHON Aer Hro Goynet 2:G u Ser Asp Ile Asn Ala Ile Cys 180
185 SEQUEN®® chRRatTErfSdacdRT GGA GAG GCC ATC TGC ACG GCC TCG
GATGACGCT‘I"C& g%%PhePheProAsnGIyGIuAlaIIe(,ysThrGly
Ser Asp Asp Al a‘®&rLEYETH: amino acids™, 205 TGC CGC
TTG TTT GAC CTG(BEF¥REy GREnCAEFHAG CTG ATC TGC TTC TCC 672 Cys
Arg Leu Phe Asp(DeuT@®QLo8Yz Aspe&dn Gu Leu Ile Cys Phe Ser 210
215 (ii) MOLECULR 2BrGACpEdEe AGC ATC ATC TGC GGC ATC ACG TCT GIG GCC
NS pre ohxi '%‘GIEgUEN%ESCQQT%Zs Qo Tyt e s Gy lle Th Ser Val
o e PGSR S
768 Ay Wrg Leu Leu Phe® Ala Ay Tyr Asp A8p Phe Asn Cys Asmtdval Trp 245
250 Gln Ile Ala Asp RED MEACLYERIT CYAAGLEI(AsHAG X GhrGLe&1G8@a AIC CTC TCT
GGC CAC GAT AAC 20 816 Asp Serasvet Lys Ser Qu Agg Val Gy Ile Leu
Ser d | 2 0 AGG GIG
e TS %T‘%lA%grAécy Joch Gin Ul Vel Gly AzdVal Glg et Arg Thr 8GO £F Ar g
Val Ser Cys Lea Gy Val Thr Al a Gy Met Ala Val "Ala Thr 275
280 Arg Thr Leu Arg Gl RS ?&@#@@Y@A@A@Y!ﬁ@m tARAS AP PEB AAC
TGAGGAGGCT SGGAGAAAGGG 5817 Ay Ser Trp As§P Ser Phe Leu Lys Ile Trp
Asn 29fhr Asp Ser Lys Leu LH¥bVal Ser Ala Ser Gln b MGTEAK#u GASTGAACAC
ACTCAGEAEC CCCCTGCCCG ACCGATCTC ATTCAGGTGT 75 977 TCTCTTGRHAT
ATTCORET G AT TR o/ AT TR Ta S L ER S T pr0 £8P g
85 90 95
Ser Ser Trp Val Met Thr Cys Ala Tyr Ala Pro Ser Gly Asn Phe Val
100 105 110
Ala Cys Gly Gly Leu Asp Asn Met Cys Ser Ile Tyr Asn Leu Lys Ser
115 120 125
Arg Glu Gly Asn Val Lys Val Ser Arg Glu Leu Ser Ala His Thr Gly
130 135 140
Tyr Leu Ser Cys Cys Arg Phe Leu Asp Asp Asn Asn Ile Val Thr Ser
145 150 155 160
Ser Gly Asp Thr Thr Cys Ala Lys Leu Trp Asp Val Arg Glu Gly Thr
165 170 175
Cys Arg Gln Thr Phe Thr Gly His Glu Ser Asp Ile Asn Ala Ile Cys
180 185 190
Phe Phe Pro Asn Gly Glu Ala Ile Cys Thr Gly Ser Asp Asp Ala Ser
195 200 205
Cys Arg Leu Phe Asp Leu Arg Ala Asp Gln Glu Leu Ile Cys Phe Ser
210 215 220
His Glu Ser Ile Ile Cys Gly Ile Thr Ser Val Ala Phe Ser Leu Ser
225 230 235 240
Gly Arg Leu Leu Phe Ala Gly Tyr Asp Asp Phe Asn Cys Asn Val Trp
245 250 255

Asp Ser Met Lys Ser Glu Arg Val Gly Ile Leu Ser Gly His Asp Asn
260 265 ' 270



7

12 CATGGGACTG TGCCTTTGGG AGGCAGCATC AGGGACACAG GGGCAAAGAA CTGCCCCATC

1097 TCCTCCCATG GCCTTCCCTC CCCACAGICC TCACAGCCTC TCCCTTAATG AGCAAGGACA

1157 ACCTGCCCCT CCCCAGCCCT TTGCA! AGCAGACTTG AGTCTGAGGEC CCCAGGCCCT

1217 A TGCIC G_TCCA G, GGTGGTATAG GGCGTTTGGC
1277 Cé.%GggAs @@%@%%%%TﬁWCAA¢@WTCTC
1337 CTTTTTCTAC?EXITTTTTTCT CTCCTAMBIC ACCTGCAATA AAGIESTAGCA CCCTGGT

1394 ( 2)GINSERVETp CRsFGReiSEQel Dedly 116l TrHI4ENCE CHARACTERI STICS: (A
LENGTH: 2992361 no acids (B) TYRRs amino acid (D) TOPOLOGY: linear (ii)
MOLECULE TYPE: protein (xi) SEQUENCE DESCRIPTION: SEQ ID NO 2: Met Ay Qu

Mt GQu G@n Leu Arg G n Qu Ala Gu d@n Leu Lys Lys 1 5

10 15 Adnlle Ala Asp Ala Arg Lys Ala Cys Ala Asp Val Thr
Leu Ala Gu 20 25 _ 30 Leu Val Ser Gy
Leu Gu Val Val dy Arg Val G n Met Arg Thr Arg 35 40

45 Arg Thr Leu Arg Gy Hs Leu Ala Lys Ile Tyr Ala Met H's Trp Ala 50

55 60 Thr Asp Ser Lys Leu Leu Val Ser Ala Ser G n Asp
Gy Lys Leu Ile 65 70 75

80 Val Trp Asp Ser Tyr Thr Thr Asn Lys Val H's Ata Ile Pro Leu Arg 85

90 95 Ser Ser Trp Val Met Thr Cys Ala Tyr Ala Pro Ser Ay
Asn Phe Val 100 105 110 Ala Cys Ay dy
Leu Asp Asn Met Cys Ser Ile Tyr Asn Leu Lys Ser 115 120
125 Arg Gu Ay Asn Val Lys Val Ser Arg Qu Leu Ser Ala Hs Thr Gy 130
135 140 Tyr Leu Ser Cys Cys Arg Phe Leu Asp Asp Asn Asn
Ile Val Thr Ser 145 150 155 :

160 Ser Gy Asp Thr Thr Cys Ala Lys Leu Trp Asp Val Arg Gu Gy Thr 165
170 175 Cys Arg A n Thr Phe Thr Gy Hs GQu.Ser Asp Ile

Asn Ala Ile Cys



180 185 190 Phe Phe Pro Asn Ay GQu Al a

Ile Cys Thr Ay Ser Asp Asp Ala Ser 195 200

.205 Cys Arg-Leu Phe Asp Leu Arg Ala Asp A n GQu Leu Ile Cys Phe Ser 210
215 ' 220 Hs Qu Ser Ilelle Cys Ay Ile Thr Ser Val Al a
Phe Ser Leu Ser 225 230 235

240 Ay ArgPTXtsensitibhe G\ pradeinfyrthsir AsppRhatiom addsugen Val Trp 245
250 255 Asp Ser Met Lys Ser Gu Arg Val Ay Ile Leu Ser

Ay Hs AsPA%&a%QlO 265 270 13 Arg Val
Ser Cys Lgu y Val Thr Ala Asp Ay Met Ala Val Ala Thr 275
280 285 Ay Ser Trp Asp Ser Phe Leu Lys Ile Trp Asn 290

295 PTX- B atiard snbuwniteiafsa bwean Gospheidn vwricingonsistihefraet 5 The
bet a- 3 subutbte athan BUREWD Gepeatenotifs cls dessiiieri.of not nore than six WD
repeat notifs is described. 10 15 20 25°30 35 40 45 W claim

10
15
20
25
30
35
40

45



~1. Beta-3 subunit of a hunmari"Gprotein whi-ch consists of not 5 nor e
than six WD repeat noti ign as clained in claim1, having the
-am no-aci ¢ sequence de“m";mm,m# g NO 2. 10 3. A nucleic acid
sequence coding for a protelntasw Cls dinclaimlor 2. 4. A nucleic
acid sequence as clained in claim3 having the sequence depicted in SEQ ID

NO 1. 15 ®e cAapmocess for preparing a protein as set forth in any of the
precedi ng cl ai ns, which conprises a nucleic acid sequence as set forth in

any of the precedi gg_cl ai ns i.n rov ded, wher ropriate wth, suitable
regul at orf}'si %ﬁg’ﬁsgaﬁﬁb%?(btr é’%glao “’Eﬂ‘ \e,?’%BEFhﬁ @%Efgﬁ? %%ﬁst o:ynhgthost
organi s 6. MRIFr §BaBsSHE YO AEREAL iNPtAfE&i - m 5, wherein the expression takes
place in immne cells fromimunodeficient persons. 25 7. A process as
clained in.cla proceVheiei dLditRdPeR SRS Mg HhMimP el ¥Rind-acifl process as

clained in claid gncghg%g&et@gaegﬂ 855hen bakes place in human body cells.

30 9. The use a nucl®rc acid sequence as set forth in any of the
preceding clains for preparing a drug for the treatnent of diseases

associ at®d-wi th nGCRest e pidi\snqugnratdasiing3fon e prateaiseadfclaigedeinc

nodi fication iglatimelgene2for human G protein B3 subunit for the diagnosis
of disorders. 11. The use of a genetic nodification in the gene for human G

. . a odi i cati on i
i conse advooruti aer S ARdlRll 1 fodtp? 17 GAU AT Be 24 i1

claim 10 or 1BCARFEFEi ‘ﬁeﬂ'éteé’er’rét F’égrﬁdi #¢ation enbraces the nucleic acid
sequend® depicted in SEQ ID NO. 1. 45 2 13. The use as clainmed in claim
10-12, wheér.ei in precdsseficse preparday d pratetihass dsorideth an netyalodl the
di sturbance Ofpr@Reding claims, which comprises a nucleic acid sequence as
set forth in any of the preceding claims being provided where
appropriate with suitable regulatory signals and expression
20 being brought about in a host organism. -

6. A process as claimed in claim 5, wherein the expression takes
place in immune cells from immunodeficient persons.

25 7. A process as claimed in claim 6, wherein the persons are
HIV-positive.

8. A process as claimed in claim 5, wherein the expression takes
place in human body cells.
30
9. The use of a nucleic acid sequence as set forth in any of the
preceding claims for preparing a drug for the treatment of
diseases associated with G protein dysregulation.

35 10. The use of a genetic modification in the gene for human G
protein 83 subunit for the diagnosis of disorders.

11. The use of a genetic modification in the gene for human G
protein B3 subunit for determining the risk of suffering from
40 a disease associated with G protein dysregulation.

12. The use as claimed in claim 10 or 11, wherein the genetic
modification embraces the nucleic acid sequence depicted in
SEQ ID NO: 1. '
45



i-mmunol ogi cal mmﬂ m!i\é\“}me use as clainmed in claim 10-12, wherein

t he di sease |g“\“ 5. The use of a nucleic acid sequence as set
forth in any of the precedlng clainms for producing transgenic animls. 10
16. The use of a nucleic acid sequenceé which is conplenmentary to the

nucl ei ¢ aclll. sEhecnse & cladmeddin rcleliai 10312 vhelreinptisldisBgs@msaat i sense

drug for the tBgrapyvaycd2veRbbadeOf a0hseasetic Wisldrbdie 42CaS cl ai med

in claima1l6, vx/gg; the gease are hypertensi on, pregnancy hypertension,
coronary heart ‘?ég% ag'stéﬁ% Frafter angi opl asti c procedures or stroke.

20 18. The use as clai rred in claim16, wherein the diseases [sic] is a

di abet i c5séguellhesusd a5 qia[imepaimwl[a.iinclo | wheredpatiey diseasd iienpat hy
[sic]. 19. Thehygéresngia.ned in claim16, wherein the disease is a 25
metastatic tunor. 20. A nethod for determning a relative risk of suffering

from di seases associated with_G protein-dysregul ation for a subj ect by
conpari ng iﬁe JBReUSB fferfc 8UFLRL ﬂE;LPerﬁl éeﬁ‘l%l%‘iciﬁ ksp§egoforth iz pphiaf GPet he

subj ect with tnéeg@mgseﬂ@emgefﬁcpnogumg1tramt$genmct¢mr@lent that it
coincidas with SEQID NGO 1, assignhing an increased risk to the subj ect.
21. A met hogl, aghe! @idesk i nokak R 2hidveeheidkd %laﬁnf CUMRALh .Q%” > Zatlon

carried out by +RE %‘fél’lg ac1gsse$r1%§é[d{c%n ana:i‘%%nf [m sfe':%ectlve

22. The use of a ro ei'n as clai

anti bodi es di r BE? ‘dc%rtfe(ﬁ“f RELF§NSR SN f?ﬁl%heprtBFéPHY QR)PZ[S"enth“ of

diseases.
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17. The use as claimed in claim 16, wherein the diseases are
hypertension, pregnancy hypertension, coronary heart disease,
restenosis after angioplastic procedures or stroke.

20 18. The use as claimed in claim 16, wherein the diseases [sic] is
a diabetic sequela such as nepropathy [sic}, polyneuropathy
or retionpathy [sic].

19. The use as claimed in claim 16, wherein the disease is a
25 metastatic tumor.

20. A method for determining a relative risk of suffering from
diseases associated with G protein dysregulation for a
subject by comparing the gene sequence for human G protein 83

30 subunit of the subject with the gene sequence SEQ ID NO: 1
and, in the event that it coincides with SEQ ID NO: 1,
assigning an increased risk to the subject.

21. A method as claimed in claim 20, wherein the gene comparison
35 is carried out by sequencing, restriction analysis or
selective hybridization.

22. The use of a protein as claimed in claim 1 or 2 for preparing
antibodies directed specifically against this protein.
40
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