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DﬁSXiX Anne  isBRNEST GUTMANN- YVES PLASSERAUD S. A 3, rue
Chauveau Lagar de 75008 PARI S ( FRANCE) decl are that | am ébaver sant
wi'th the French and Engli sh | anguages and that to the best of ny—know edge
~and belief the following is a true translation of the text of European
“Patent Application. No. 92403309.5
Si-gnat ure -1- DESAI X Anne
.Paris, February 19, 1996 SEPARATI ON PROCEDURE FOR
Lp(a) BY MEANS OFDESECSRBEECBEBPER FROVIDEIR WITH TAPETFASTENERSENTATI ON OF
THI S PROCEDURE, AND APPLT CATION TO THE I N VI TRO DETERM NATI ON OF
THE ATHEROGENI C RI SK ASSOCI ATED W TH THE PRESENCE OF Lp(a). 5
The subject of the present inventionis a separ ation procedure for

Lp(a) by neans of electro resis els f t he i mpl enment . of
thi S procedur e, e cPFeSEnE  RiEne 360" retaseay ol AR  diapers % pe
determ nation of the atherogenic risk associated with the presence 10

of Lp(a) arkrewidedwith tape [fasgtenexsr uskd wheshthe dhaperdisl Pk e@®nt s

of being affected by a di sease such as at heroscl erosis or any other

di sease assgpoigdesrvd thodyy s |atter. The el ectrophoresis
of human serum or plasnma i n agarose gel, foll owed by specific

staining of the ldd\ ][H;}#%qs h Rl &1 at 84 isualize
the different I|i p%&r}r‘f)%%el nitr a&l%gﬁ%ﬁﬁhﬂ&.%?{é are Pr%’%%ﬁﬁ glgﬂdtéléé
chylomcro the |evels of each of which are val uabl e i ndj cators
of the ri skié%‘r SHerEiRtardd, Xt oaei ERoBFransyoroqly ppposite SIdE,,
Engl . J. 276) . "Lp(a)" is a specific |ipoprotein,

i dentified e@g&mj ié pear waistogegismt @fPihbrotliaperr spi thatsthedtapso,
369). It possesses a great structural simlarity to the LDLs, but
i s charact efageshdys anaydsh tseprmtably anchorpdobfi a mbﬂtywaistlﬁdgm(a),

| i nked to'the apo B100 by neans of di sul fide bridges.

Al though  Nse Pits! @1 450£ Alnd g o) 18 m;me%nbse &fer's bGAFP) el

el uci dat ed many c studi es t hat | evel of
pl asma Lp(a her tha gll con t|tu an inde enden risk
Pl s Lp(e) (bl aher 41 & Sy cgn 35S0 (rOBET LA GR 4 basic

38, 51; RHOADS et al. 1986, J. Ann. Med Assoc 256, 2540)

At present ,tapedigmher shdehy éﬁh@l@%tscﬂlmmtg&%eoﬁnér aenﬁrae'elle
(standard gel: 0.5% agarose, in Tris Veronal buffer; see Figure 1A,

usual Iy al | eisciiifer@asoiakiyprobfthidirdiagemoprad eéndfasﬂcthenbasidﬂet&iﬁh
(position [err]), the VLDL (position pre[err]) and the LDL (position

[err]). Thepember on &Pdfde fdﬁcﬁﬁé)'ala‘ﬂé%n ikt jb¥nBHEE8NR: cBYHES %Sﬁdiﬁ)gt he
pre[ferr]l p05| tion, and it uSually Cannot be adequate

di stingui sh 18 esenc a C e
concl ude d {,#; c%%% él'PeL c{;h{pecrs %ng( an eha BE2hBCkallic QQSQ ﬁeﬁrﬂe?

2 of the det erm nation of the atherogenic risk associated with
t he remete nbeonthe (diagargaEirse thgreon gobook) pamber| 4% 2gea,
188, 71). Consequently, the different methods for the
det ecti on armimponent ofamsichandcafl fhatenetrp{ a)Tampmt ahepddaper, onl théased
on the use of 5 specific antibodies. Mre particularly,these nethods

are the fO'JvéH!'é‘ﬂ‘s body, Eﬁﬁuweltﬁﬁﬁt rﬂ{elﬂkgizz.@sAT@aﬁ?iﬁhdin&E
Clin. Chim Acta, 203), electrosyneresis (MOLINARI et a

1983, din._ghi o | [ [ or di ng
to LAURELL ?Y&%ﬁ%ﬁe& said hook f%é‘%)erA?ﬁg B Fgggggg ‘f"ggﬁ }8815

ELI SA i mmunoenzynmati c procedures (ABE et al,., 1988, din,_ Chim
Acta, 177, mambengaktpchgd 4P| ﬁ#&nofmnt waist oxegioncasurtde \RFRRE et
al., 1985, J. Lipid. Res., 26, 267). However, these
assays are Wﬁ@ﬂmﬁrﬂia&uemm fastener. Inygtenenailcathg hoekcri bed
by the clinician in the context of dysl i poprotei nem a research.

Prior to s%&“gé%a;% tré’&ﬂrﬁ; (llg#s si&ipe be very interesting to be

abl e to detect the presence of pat hol ogi cal .anmpbunts during

oy count " vene ol B Berip,pepe tastengr,, it habie' BhodiMluglr o,

of clinicians a procedure for the separation of Lp(a) fromthe
ot her Igpﬁ)rﬁeinnofstg ser&m t he &t
- =]
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\
20 w price of ewaeh is markedly | ower than that of the presenf\\\‘\\\~\
procedyres, and whi ch consequently may be prescHﬁhﬁgghg t he cont ext

of routine di sl i poprotei nem a research. Been

objective of the present invention is also to nmake / o

detection of Lp(a) in a reliable manner and, as a 25 . the
|

reliable in vitro diagnosis of the risk2of appearance

i ndi vi dual of diseases associated with atheroscl erosis.

The i nvent ieawl rpbss sly o theprlioddumenber cherdedarthdnsonoftend to hep(a)
and various |ipoproteins contained in a biological sanple by means

of el ect r oghQriS/chsARAr dGroRHZCAlvdy ithein t BRecl @LdpaPhaket 54180 tape
m gration of the lipoproteins is acconplished under conditions such

Sanpl ¢ cont AR R SEEpe dh0f HBEERDIAD Dhcveroer b arb ftder
mobi ity of Lp(a) differentially with respect to that of the other

| i poprot ei i @schor the tape fastanepdine-Hhistfran Wistedig®don ndife
particularly 3

char act er i agfb iHodi alenibercadiEloed st barsedt togethepepithttion basic tape

bi ol ogi cal sanple of the Lp(a) fraction fromthe VLDL and LDL fractions,

preferably g%%rdeﬁxt%gh‘ébﬂgmfaﬁﬁez?ev?ﬂf‘gl%&ﬁ]ﬁvéd"%ﬁ%frb@%ﬁé'gs&éﬁce

A particul geous procedure e inventfon I's

characterized jn that the conpqund capabl e of, nodifyin he el ectrqg-
phoretic mﬁﬁdl #ﬂ? EPC’Ep(“&}"E’&If %@r g?’ﬁ i%?‘ﬁ/g%\,i {"Pler g‘?ﬁéc efhgtn%gfmqqﬁee
other lipoproteins is selected fromcations or cation conplexes, the

nol ecul es teadiable epgagsmeptcwibh dithe dperpeenber i fiadt .c hhpr ffcher

or neutral surfactants. 10 According to a particularly
advant ageougorigodaneeffettite surface arga asfdthe hbokhaembeantwilkl, the
conmpounds capabl e of nodifying differentially the

el et 1 0phOngid fu i {anla L Indfidh 'ERECiLS Oactual sursaddidire, the

ot her |ipoproteins are I ncorp Into the el ectrophoresis ge

used. This js advant gqgeously the case wt ati.ons. 5

According t aftotireM™ art?céﬁﬁﬂﬁgaﬁ&gma%@o %oﬁ?%‘gﬁ can not beof t he
procedure of the invention, the conpounds capable of nodifyin .

di f ferent i @hainrd avan ddpidethooknismbery off a| esrthvedly r tsize

to that of the other |ipoproteins, and nore particularly the nol ecul es
havi ng a hyils capllwyedwi ety and bei ng negatively charged or which are 20
neutral surfactants, are introduced into the biological sanple before
standard gel electrophoresis is performned. Preferably,

t he nol ecul es havi ng a hydrophobi ¢ noiety and bei ng negatively

charged whi ch are. capabl e .of, .bei ed_t h . 0l ogi C
sanple, are nor e%rﬁ%&loﬁl %P&gg&gﬁaggcﬁg% ggﬁni Ho%ﬁ%?d Qﬁgs 2t fé t hey
have surfactant properties. Accordipng to, another, npde of entgb'nent
of the an object ofthejpresenk iRYenbion (ko RhihizeaRAvat

prepared from standard gels nodified by penetration of t he
char ged suhfdcmexsa of &hieohook member atttawhid to thepelastic tape

i ncorporated beforehand into the mgration buffer. This

i ncorpor at i fistendr addffRAentdyt as poskéble.during an
el ectrophoretic step prior to thé | oading of the sanpl es

cPea of the ol T (6 LR GBPERIE,  enere js, pERVIEY T ihe

penetrated, ,or close to this area),

( , or .. during the actual
el ect r ophor@isposable digper cgeRrpEts ing ndolH@eid-RREYHIS J%Hﬁ’ﬁ?ﬁ%t' &t
cationic, can be incorporated equally well in the anode or cathode buffers
or only i nthidued-chtpgearieidus f dacksheehe ande af ltilguidiabsorbentpocere and
only into the anode buffer in the case of the cationic conpounds.

when the dpstdin Ofpetiiten SakRbe £8)#hewt Calandr! ehedl ) basksmest pd out
in an area o e gel 1nto which the cationic or anionic conpounds have

oot i nod 1 sPRERT IR AY ioRdSR N, LRGS0, Bla 1L, Lo PRI

cationic or anionic conpounds been introduced directly during the pouring
of the gel. On the other hand, if the |oading of the sanples is
performed in an area of the gel which these cationic or| e@SEHBETGNSPEEEN
have not yet reached, it being understood that the |i poproterpe.A0ED he
sanple will be brought into contact with these cati oni c-or—anronttT
conpounds during the actual el ectrophoretic mgration of these sanples,
the profile obtained on the |Ilipidogramw || be the resultant of the

. I o . o . I o o

o,
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. e
The addition of these conpounds to the gel or the b%orﬁﬁfgarzgénple

mpdi fies differentially the el ectrophoretic nobility of Lp(a) w.t
to that of the other |ipoproteins. The cath@@gwﬂhm@ '

conpl exes or the neutral surfactants possess the propegtill [Hl 4R dMEglo t he
rate of electrophoretic mgration of the Iipoproteinsx ' ﬂ o the
rate of migration of those same |ipoproBeins on a sta el ectrophoresis

gel not containing these cations_or cationic conplexes or these neutral
sur f act ant Cthemeiver digectier of walptnline and pransversel¥repPe®iie t han
that. of the other |ipoproteins, or is even unnodified with respect to that
6 s idd aedvpet | exbendingoincparailbebgtoakachs othergt iaorpaircopl exes
or neutral surfactants. If it is considered, in
t he case of [ | I oL &4 : d rr. epLEgse eratio
bet ween thet%éth \af%%gggg 9kren' g%)g‘t:?%%l?% oél tWtari‘a%t hggélgl tJéloént g?ﬁ?ngé ?%éeé]'
conpound and the .di stance of mgr.ation in the , . reference gel, for
Lhi s same |TERERTHNGEY rarid S SUHREtIOpApEf MaifFohine, WRETEIH: $ach oc | f
the distance fromits nearest neighbouring fraction (namely VLDL)
is at | easto3 the thape efastienevs hast & bdsdfertdpe onember which is/pDL
fraction characterizing the procedures of the invention utilizing 10

cations or &pddionidllgpMpiteeeshable¢ubhirastifactant thes Gesecthen ot
equal to 0.7. As regards the nol ecul es which have a

hydr ophobi G iillYine and a2H8oR' fﬁﬁgﬁgi‘“ th yb%@iﬁg%%ﬁ%?ﬁé&%&g% the

property of accelérating rafe of electro IC magration of
the lipoproteins wth _respect 15 p the rate of migration of, these
same || poprigngsadipal Sifeakign extendfng 43 pipnbiel b sBe brectith ning
t hese negatively charged nol ecul es. As for Lp(a), its rate of

m gration ief naistpddes abdy achunagsvebse tdirection bejingsentbogénalbdecul e
of the above-nentioned type. Consequent ly, al ways

assuni ng t hgie [digcetliah bEagdif-1ne0 the badis Waie mehbelreidéFaaisg, from
its nearest neighbouring fraction (namely LDL) is at least 3 mm

the accel erdl |qfk 13nAkubdndl) atkebbfohPla proximal LAR! pBRLIBA §61RE4 21 NG

t he procedures I nvention using es have a

hydr ophobi c_ noi ety and .are npegati,vely rged,.is at |east .. of the
order of 2.% 98e oF "l s 168 edﬁgssgg%ﬂ%’ev@b%??,a e AL #8994t on
of the |ipoproteins inthe gel is dimnished in the presence of
cations or pextinm copposed tocthgl prezimsilnead pestion, and (dhereekt han

t he ot her |i poproteins, under these conditions it becones a

mar kedl y dimaiisde Dendttached dsj . the basic @apeemémipexiognaramf ifngnre 2A,
the presence of an additional fraction 30 bet ween the VLDL and the HDL

thus char ag?ﬁ%&ﬁ df Rk dIEi:éla?t%taéd}.‘Blon go as to fﬁé‘%}da%%dwﬁohd@ﬁ'éi fied

unambi guou y means of | nmunofi xation: t i poprotein band in

question is revealed by speci.fic antibodies directed . 2,208} t he
apol i popr ot%’f?f?‘%ﬂ)]gBeﬁ dpg’}fg:(lé’)n vﬁl‘écﬁ eggsi RSEs AR PEEEF side gd&‘\%ét h the
anti-apo-Al, -apo-All, -apo-Cll] and -apo-E (Figure 3). 35

A parti cul B¥tending: bgenseerseledafe the thasiontape Bembgs, and the

7

present invention is characterized in that the conpound capabl e

of roekf v6 indp tddyee | eaxttenmish dosdardsmthiel pryxdmalpénd poftiomninal |y
W th respect to that of the other lipoproteins is selected from
cations g trafvérHdIG) infiddE NS oft RAeNpdEeY! éa§e0&eﬁméfh are not
precipitated 5 or "are partially precipitated at a pH of about 8 to
about 9, such that there are at least 10[err] noles/| of

unpreci pitated cations or cationic conpl exes in the gel for

el ectrophoresis. | ) Preferably, the cations used in_the
context of the pFdgentl is a persPectdvenRESansBRWiRgi ¢ dispesablfer
than or equal to 2. 10 Advant ageously, the cations are

sel ect ed frdiagdre @xtanged accordind ato | dna emsodindntofofbtiel peesentabl e.
Such cations are advantageously selected fromM[err], Ca[err]

Ba[err], Sr; . I B4 1 .. La[err] , Ce[err] , In[err]
and Y[err].ldégﬂdlowﬁgéaﬂgrtﬂaal%aghggf@bhﬁﬁ &d is preferably My[err]. 15
The cationic conpl exes used in the context of the present

invention are advantageously selected fromNH err], (NHerr])[err]Fe[err],
NH err] Fe[ err] The concentration of th TSPRET GIAS BEL
cationic conplexes in the gel is advantageously £ e p P d@EDOf

10[err] to 10[err] M and preferably of the order - rf to
3.10[err] M The effect observed on the 20 separation of Lp(a) and the
- other lipoproteins is enhanced by increasing the concentration of

1 . Y



* either a linear or branched aliphatic chain of 3 to 10 5 car bon
at.ons, ;possi bly bearing heteroatons, bearing an acidic function

such as sul furic, sulfonic, carboxylic or phosphoric acid and possessing
a condensed aliphatic chain bearing at least 1 to 6 saturated rings

of 5 or 6 carbon atons, * or a linear or branched

al i phatic chain of at |east 8 carbon 104- atons, preferably from10 to
18 carbon atons, this chain being substituted, where appropriate,
by one (or sever &ig.rihgis) aordiagnam ishowing a petierofyFliges)l, irheamsai d
chain or this (or these) ring(s) or aromatic het er ocycl e(s) being
substi t ut ecediVarjediGdlle;f unction such as a carboxylic, sulfonic or
phosphoric acid, 15 . or is a negatively charged aromatic

derivative beari : t cO nsed aromatic.ri.ngs such as
napht hal ene, or ;fng. 3 1s agér%érgﬁa]? ;(\'ﬁ'ﬁwcgggﬁﬁs%uo% [iﬁnfncékoﬂﬁtﬁcg‘

het erocycl e such_, as qui nol i ne, or two condensed aronmatic

het er ocycl e&i 8Rd| east one of the ri ngs bearing an acidic function
such as a sulfuric, carboxylic, sulfonic 20 or phosphoric acid etc...
and the other rimjigw# lieaai sgchibnaltviesw taken aloapgahl #iné Ipoivsiing the
hydr ophobi ¢ character of the whol e nol ecul e and, in particular, not
bearing a peiqr wcharge. Wth respect to anionic
surfactants, nmention nay be nade of sodi um dodecyl sul fate, sodi um
dodecyl benzenesul fonate and sodi um 25 chol at e.

Negatively charged aromatic derivatives are advantageously sel ected
fromthe follow ng conmpounds: ' ) - napht hal ene 2-carboxylic
aci d, Details ofysphefhgpesable sdiaparcpaevddedowith a tape -
2-am no napht hal ene 1-sul fonic acid, - 4- hydr oxy

napht hal enfastaandmniacaordiing to the present inggnbdonamitifalbenemore

5-sul fonic acid, - Am do Bl ack, -

Viol et aci Gullhy 3fnderstood from th | i
5 y m the %@éﬁ%ﬁ\ﬁ? Ypivarthereunder with

- Pal ati ne fast bl ac n, and preferably:

- 1- hydr ox e . 2-car l_Lc.aci . - 3- hydr oxy
napht hal ené%%x% (F%gci ﬁmg&ﬁuﬁ% grawn.ngs. In the case of the
anioni c surfactant,s, the_range of effectjve concentration in the
gel is advant age®3ISPPSs &ﬁtngP@Fr} prEPEising withetape fasteners)showp
preferably about 10[err] to about 10[err] M In the case in which

t he ani oni dBWFigct Antin & epénspecitivel vhew abe pardliiadilyalbrken eavwsyf or e
el ectrophoresis, their concentration is advantageously about 10[err] M 10
to about 1Qompdis¥sandl prgheBapbyvabest +bgsheetM 80 PPQuia1BhSerdidds Thi s

concentration is such that the rate of mgration of L is accel erated

nore than ) ptay s i] t hg . 0l AL AR! v Qi

bet veen Lp(aykelied ntbp ) 1 g PALLARAYAE cie ¥"Q1EbBLER nétasdl ihe
bei ng situated,"behind" the LDL _fraction). 15 . . ith respect
to the negg:ﬂR?ae?%chngQ@ aﬂb‘?raha@iabﬁﬁiaﬁ'ves ponflguratlopﬁ;YLV andehf
effective concentration in the gel is about 10[err] Mto about
10[err] M &igpsreflethas o dxont Miiat j[region fhowr rear0 waigt aregidn 7
they are introduced beforehand into the biological sanple, their range

of effectiwaidc@camitiol irsgicn aosittdidiglyd |Hdtweedbdile frddntanchdreder abl y

20 about 5.10[err]Mto 5.10[err]M According to a
preferred eahadi . he-i nvention, the conmpound capabl e of
modi fyi ng the% g%?’frlgg}%otrsét ¢ mobi ity of Lp(a) differentially
Wth respect to the othey |ipoprojeins, is neut_r al surfactant (or
neutral deter gean? ‘ggpsfleeL $"and ¥he bﬁﬂé?a]é?%fﬁl%/, renBlaged  WPoR §3SHtt ant
is such that it is soluble in the aqueous phase, and is

advant ageo@$hersecandt bondedm togetheix100ker riheir portignst mxtetsbing r],
Tween 20[err], NP40[err] and BRI J35[err] When they are

in the gel outhardeUeiforl'd apbripEefdE edge of FMANMAYESEY @k &o
concentration of about 10[err] to 10[err]|\/? and 30 preferably 10[err]

Mto 10[ er gL M. t Le4Rf r i nt ot Lol ogi.cal

sanpl e, prfl]gr%'tn yg%enc‘{l &?ﬁg‘%&é’}éo‘ﬁ%ﬁsﬁ%&ﬁ%s rs]ﬁ"'f a%%a Eegdgng l%arae
advant ageously at a concentration of about 10[err] Mto 10[err]M and
preferably 10[err] Mto 10[err]M 35 10

Accordi ng to anot her enbodi nent of the invention, the separation of Lp(a)
and the various |ipoproteins contained in a biological sanple is

advant ageously perforned on an el ectrophoresis gel nodified with respect to
a standard gel by a m xture of cationic conmpounds and a neutral detergent.
These conpounds, capable of nodifying the nobility of Lp(a), are added

b



i s advantageous to add a neutral detergent to the cationic conmpounds.

Sim | arly, when only a neutral detergent is used with a very fresh serum
too great a retardation of the LDL fraction may be observed, which nmay mask
the Lp(a), as may a distortion of the bands. The conbi ned use of cationic
conpounds and a neutral detergent, in proportions which can be
optimsed by the person skilled in the gtt, |leads to the desired

| i poprotein profile. The subject of the invention is also any gel
for el ectr ahimedsicon afiwadistr-liad and ttwdnsdersaliyiopposdtieonideredgds oni ¢
conpl exes. ' . The cations or cationic conpl exes I ncluded

0 these 0el%, 13 extendingtFaRBYBPLAYFOUE! da iPl LY 1!, 24! h@gglﬂ?e%{” bed

above. The inventfon also relates’to any

el ect r ophor.esj characterigzed jn that it coptaips nol ecul es

whi ch have %{‘4\;’& o?‘)ﬂ‘ngEe s£d8" 84564 ﬁr ei$ arg EﬁéPﬁ'égJaY‘?ﬁéll?r%‘fﬁ%d, in
particul ar those selected from the nol ecul es descri bed above.
The i nvent iwirhEgoelaskiesmembern\ldgeespoiabed witdplowedst-opening and
characterized in that it contains neutral surfactants, in particular 10

those sel eadlbtioMuich®edgenls, dascradesc2hed®. with a pair of legde
invention preferably relates to an el ectrophoresis gel ,

characteri j 4 at i o] ' ' r of , catiizoni £ C ounds and
neut r al detzog%bdel%i * tné Qigh@icmﬁ&&#%e |{%(/err-ﬁlt6i'onf? e% tes m%sed
particularly to the use of .thes 1 els for the inplenentation of
the pr ocedL#/eé“ﬁﬁn 5%# gé’p?frhﬁq%oﬁ apd the baC%ShEﬁF aj and bended,sunder

| i poprotein fractions contained in a biological sanpl e, such as
t hat descrigpRrogyiate thenmion tf agl dotneplannface of at least one of A
particularly preferred gel of the invention is that conpri sing
My[err] as tRi topshedas 2t ARd CEls Hadkahicet SONAA RS oFPLEPEI £lstenerd

above. Apart fromthe presence of conpounds capable
of nodifyi e ret) i | it Of )
differentiallly anlt h%%%%‘iei(}fgtggﬁéfgfw ?fognhg@,g% hg}’l&]el p%‘?#%%eilr%é, ]tar'(e gel s
of the invention are gels bipngi n standard use in the area of

el ect rophorreesqge,c"ilﬁ'eﬂ%r'ti dhea aﬁgﬁ?%%%,u may be sepgzpbly, gnghered &o

cellul ose acetate gels. The gel s of the invention may
be prepar edhpuher synface of the fronblwaisin regivhne 6cwhpoubhis diapemned
above with a warm solution of the gel, followed by a gel

sol i dificatl ds Hutp orpdhe elcarert's boag. t enper at ure. 30

The gels of the invention may al so be prepared by i mersion of a

gel in a solutiog;ef theabov. é’?{g Q#SFI 0P [ :

sufficient to all (3‘L t he penet?rat or{io tﬁ(;a re%%cﬁﬁagryo%r# d(;%acat]hles afove-
ment i oned und. . he inventign al.so relates to the
appl i cat i o%%g)%arpee fastgner 21 and Fig, s iR Festinnad fvo‘re"f_gt(ajﬁen

descri bed above to the deternination of the atherogenic risk in
man associ &leRdricentate 1ines Enfeddvidpng) the fasteneriltie wppemiand
Consequently, the subject of the invention is an in vitro

12 lowernmhialledsohsdeliewad nb i iy 0f2 &t hehat fasbtgrarc21 | dmpsinss at ed
with the presence of Lp(a), this nmethod being carried out on a

bi o ogi cal gsambifasic  tapd akeldidR a_Sy eCt pdipar tidtlsis daoy serum

or plasma, and conpri si ng: - the l"oading of a sultable

quantity of i_.@l,ogi cal e i.n the . , _farm of, li,qui d onto an
el ectrophoﬁé:éﬁe?cg'gﬁ’lgﬁ%iﬁtﬁlg‘%gggf Ilé’astfr}1 ngirection °fcd‘f?&t§%ﬁ(} Spalft e of
modi fying the el ectrophoretic mobility of Lp(a) differentially
with respedicoko mEBPbErhed3 | ifPsPidgei ds park paft ithe aknown mechamiqedi such
as that defined above, or onto a gel prepared inmediately 10

bef or ehand fastenerst anddch g€urthbrconhelades aac Non&ndsdr asad hat

defi ned above by imersing this standard gel for a sufficient tine

0 @ sol Ut dintlorplirt CORROYAd ihlr RLARL LRal: G4 d amount of

t he above-nention cdnpou penetra I mersion particularly in

15" " nont | onca 860085 5r CABPCRARASE uAt cHAR b ol SRFH I SHID LIS and

are negatively charged selected in particular fromthose

menti oned above or neutral surfactants selected in particular
fromthose nentioned above, - an el ectrophoretic

m gration step, 20 - the detection of Lp(a) possibly present in the
bi ol ogi cal sanpl e, in particular with the aid of a specific stain
for |ipoproteins such as the stains Sudan Bl ack, Sudan Red, or

enzymatic reagents specific _ for Iipids or antibodies directed



13 - the detection of the Lp(a) possibly present in the biol ogical

sanpl e; in particular with the aid of a specific stain for

| i poproteins such as the stains Sudan Bl ack, Sudan Red, or enzynatic
reagents specific for lipids, or antibodies directed against the

| i poproteins, and in 5 particul ar agai nst Lp(a). The
position of Lp(a), which nmay be | ocated6éby neans of a specific
anti-Lp(a) antibody is, in current practlce whi ch nakes use of the

procedur e ofhicke |1ﬁvepnra)1ril,e]r etoalthe biizespionf iaf swaist{bine and a
| i poproteins such as the stains Sudan Bl ack, Sudan Red or enzymatic 10

reagents specahseefses dirdicison which is orthoﬁ}@éle ﬁaefth%dalire&twﬁ of
determ nation of the atherogenic risk a vantageous y conprise an

addi ti onal he y p( cor dj to
the method THEFETTLAg" o TREYBAbAEC e membell 27" rfibdt, F000c£8:
45-52. The thresho] d of sensrtlvrty of the 15 di agnostic nethod of the
i nvention Rre¥iRadk 6nderPFtipnm 52§/ |jokngd atpn at leapp(xgnet b the

pat hol ogi cal | evel of Lp(a) being of the order of 0.3 g/l.

In a very usspsieetrheaind tthe backetieet 3ceor dtBJdistal endOpébeidmVENtion
enables Lp(a) inits native formto be separ at ed fronlthe vari ous

|1 popr ot el gw«sfé&naol %h%o 1rox13ﬁa§.0' Endpb¥eibA" 96 N  REebiioleand calpsampl e

es so“as a result of el ec rophor Sis

foll owed by r veI n t hout. recqur \
necessary 95 ' g %%%éﬁ&t& 4kﬁﬁ¥qhigi i%°ntraﬁF&&8dﬁ?%ga%%ording
to the |nvent|on |s perforned 25 Lp(a) is situated between the VLDL
and HDL fradjagent the side irdgeckd cand wpmrm lower dgescilzodre of

t he gel and without tailing (thus |acking background noise).

Fur t her nor eesepemd thgqngiho palrelpedcecthr @ach idther in thendRdctiiont hef | DL
fraction sonetines present in type 30 [1'l hyperlipidem a is situated
bet ween t hgzdfde the. VLDL and can on no account be confused with
Lp(a). FrnaIIy, in the case of old serunrsanples t he

retardation of tﬁ@mv%@% pg@%'onzgpégbg¥%gcﬁa t3 4R inner surfdce o# Lp(a)

mhlch precedes t

Usi ng the el ectrophoresis procedure on standard
gel s and asthe cbﬂ%éfau‘éﬁee BembaE ¢23r isddghdilyaspasesgdawards fromckheed
above it nmy be pointed out that the densitonetric readi ng of
the |ipi dogizstakedd portion 27 sboasr tospatehdcbeyweandthe enspér vand t han
t he vi sual exam nation of the analysis. The

correl at i ondpémeaiydd'81l,062) veixé%abt@nm 23 has Hiri SBRSEF1 &A% 133 ON

standard gel s and an assay procedure for Lp(a) using

1650, P EiEddnt £hd pPOkinad, et Bortidy 260 %q&eeba?écm}a%“e%awﬁﬁ%pégﬁ

t he correl ation between the densitonetry of the |ipidogram

and an 22 éggqaym ou*prpgcg@g,e e34 rempte fnom fhe prggmgl end portion

el ectroi mmunodi f fusion according to Laurell shows a 15

correl ati or26 codilie dinmer edge983 @describes|pin)vpoinityeof the cemten).
The subject of the invention is also kits for the i npl ement ati on of

a procedur g iffe aCAC A9ROTuryeRIHIGh 6LEERIN0tbWaiAe the proxIv@yll |éMd
cont ai ni ng: 20 - a gel for electrophoresis, in partlcular an agarose

gel, & 0 o bei ng
in ﬁﬁﬁﬁgnﬁrgr €§¥€%%%3334g%trg%Pgin%%gngx S §§5-€§B Icul ar
from those nment i oned _abqve, negatively charged h drophoblc

mol ecul es and lowey dge ﬁﬁrp§?t|€ﬁﬁﬁﬁc L¥elY hosEhaeten® Hboich
neutral surfactants 25 selected in particular fromthose nentioned
above, the - tihmadidfer tsapati omehbeecessary foist he elastrie@ldyetic

m gration of the lipoproteins in the gel, - reagents naking

possi bl e tr&f@;&@umc%tkaetuaoraxptewsalfa&yéhnaf w lst-h%w 1§fter

mgration in the gel, in particular the stains Sudan Bl a dan

e T Py [BRRRGS TR Ll bl A5, ap, e BppEinehe B

- or is added to the biological sanple. The invention al so
relates to kits such as those described 35

15 above conpri sing: - a gel according to the

i nvention containing at | east one conpound capabl e of nodifying
the el ectrophoretic nmobility of Lp(a) differentially with
respect to the other lipoproteins, in particular 5 a gel such as

t hat defined above, - buffer solutron(s) necessary for the

T Y .



bei ng the foll ow ng: - 0.06 MTris, 0.01 M Veronal,

0.05 M Veronal sodiumsalt, 20 BSA 1 g/l. In the
2 left lanes (lanes 1 and 2), the sera deposited possess a

pat hol ogical Lp(a) level. In the 2 right |lanes (lanes 3 and 4),
the sera deposited have a zero or very low | evel of Lp(a).

Figure 1A shows the revel ation of the I{poproteins wth Sudan 25

Bl ack. Figure 1B shows i munofixation with a specific
anti serum portion 26.diAeetrdingdionthidpspedifivl emblodimentpothe Mweten
denonstrate Lp(a) i inlanes 1 and 2 which is not visible in the

| i pi dogr améﬁ%é:'ﬂé”gx%énds transvers@ixa‘bs.ﬁe tHY Bak fc SYRBEP ARAD 2%:9 VLDL
fraction - Figures 2A and

Fi gures 2A and_.2B e [ mobta ned on of the
nvent on COHEHARTGId 04 A FERIgHeY: dnPaekian st viewed ip Fig 2%, & e
identical with that described in Figure 1A). The sanme sera are used 35
on these gels asThe An@lasticasheetimemheri A4t be dispogedihetoreen the

16 Figure 2A shows the revelation of the |ipoproteins

Wi th Sudan basic tapedmémber 22 and the hool Mmember 28e$n ltRaOd Ar&dt fapur e
2A, the presence of a band i's seen which did not appear on Figure

1A and whi ¢l C%%E%%B%Wéecﬂ?ﬁckne s LBOY - partially,. covers agi(;lll ‘r‘]rfnrgiﬁ:smws

i mrunofi xation wt IC antlserum ecte po( a)

and cont |8 e T P6l) DAL ARl oI 27, SRS B

| i pi dogram obtained with a gel identical with that shown in Figures
2A and 2B, hasddrtscdmaierd edgeoflydingr dni opincidenceiwibhithe imner tedge used
in the context of Figures 2A and 2B. A serum possessing a

pat hol ogi calf |1ﬂiée|hdbfk member 23S andaded dGter edgatextdgding 3(51@I§wards
In the lanes 1 to 5, immunofixations were carried out with

fol I ow ng ?{Hjogﬂ %he puter et!l@@%fl theaﬂk*akaﬂ&ﬁoer %3 to ﬁﬁ@edg tal enc% a)

anti - apoCl ane 3 anti -apo - apo

|l ane 5 : anti oB t he stajning._of theI| rotei ns, has
been carri &P %}t% i4h of the Psfe’ tapesgaghe@ gEkSC’z@s £ He facedlt i's
observed that Lp(a) (constituted of apo(a) and apoB IS separ at ed
from the Viihexgwpamiwitdhe i samet shepeassdthe distal endrippptdop 27.
Figure 4 shows a gel containing 0.026 M 1-hydroxy napht hal ene 30

2- car boxyl itheadnélabtgbt shieét atetiliers 24 apaet fal Dpdddriddifiasnthg distedl

of Lp(a) varyi ng fromO to 0.7 g/l. M gration occurred at 50 V

for 45 m. da%sﬁﬁi% 97 BbrtRee basic EEE%F’H&&J&S IPS andf rtlgéiréw Wi th

the aid of a) can be seen to present

situated behin ction,a fferentl

17 eﬂcﬂ Ax%qh lg%x?b 7k 'E'o e anc m:egI é"ﬁ’r 3‘&1% AOQR 5B
show a gel such as that defined in Figure 1A on whi ch have been

| oaded t he MeBMe3ni n(hPbur shewples:on the fromtgnewaist ynregiead serum

5 . lane 2 : serumtreated with 10[err] M Triton X-100,

| ane 3 : saddittiomaldy  withle sheetr hehb&ne2d fl@kes an outermosiarcediion ser um
treated with 10[err] MBRIJ 35. El ect rophoresi s was

carried oulofund®je t ki AQdi tds dbed7 inelasti ! lad®IaEKetsby QUF €
1A 10 In Figure the |ipoproteins were stained with

Sudan Bl ac l.n Fi ure n atlon o out, wth a
specific aﬁaicﬁ;ﬁ}r?ntes the kgﬁ J%Sttfnaﬁai %Lt)éEp(aﬁ LO TR tW%g'n uéh It
is observed that the neutral detergents have a retarding ef f ect

on the |ip&eadesi'ss on phelpes! figfingrreeef 4 fweatert Afin aheassisting ot her
| i poprotein fractions. - Figure 6: Figure 6
shows the gexsionaphdteshoudld besanderstobdi thayy the present pimgentiian gel in
which the left half contains a nol ecul e which has 20 a hydrophobi c

moi ety and da5 aé)s%féi‘t&i'aégf@ ﬂi:tﬁ%?{:oii)éen% NQHE Hhelastic sheet

2- car boxyl i c aci d) I n whi t half does not contain th

Coreoune ek 0 £ b, SPARNELh A ASHIIENRD o ottects

napht hal ene 2-carboxylic acid on the different |ipoprotein fractions: 25
the HDL, VLDL and LDL are markedly accel erated, whereas Lp(a) retains
approximately the same nobility. EXAMPLE | : DESCRI PTION OF THE
OPERATI ONS UNDERLYI NG FI GURES 1 AND 2 1) Preparation of the gels
shown in Figures 1A and 1B: 30 The conposition of the ge

is the follow ng : - 0.5% agarose, 0.06 MTris, Verona

0.01 M 0.05 M Ver _on'al sodium salt, 0.1% bovi ne al bum n.

N T o -, ey o P |



18 continuous stirring. The agarose is then dissolved, giving a

perfectly clear solution. The solution is then placed in a

t hernostatted bath in order to bring its tenperature to 50[err]C.
10 mM of dem neralized water are introduced into a 50 m 5 Er | ennmeyer
flask and 0.36 g of Tris, 0.092 g of Veronal, 0.515 g of Ver onal

sodiumsalt are added with magnetic sti-84ing. After conplete
di ssolution, the solution is brought to 50[err]C by being placed in a
t her nost at pmbviidkeld by the inelastic shektnimexbete@dneard imetd vequeiredid 0. 05

g of bovine albumn 10 ° are introduced into a henol ysis tube.

Di ssol uti orggys tq,@qjageatﬁgﬁgngi 21. the aid of a Vortex. The solution
is heated to 50[err]C The concentrated sol utions of
buf f er and bovi ne,.al bym,n are . adde ith stirring tao 100 m

Erl enmeyer fl ask%&gnt s t§Retional Vl%gzra\é%é’ gcﬂ‘(q &r?'q‘el'ﬂé‘}' tthe is
wel |. honogeni zed and mai ntai ned at 15 . S0[err]C

The gel is Riten lpourksl represerted doyjoimaginany nings + Hihe basic tapel ution
are uniformy di stributed on a hydrophilic plastic film of

di mensi ons nidhber8 223nis curved ahtWaedby abf obhef dikpegells aghashe i fildt gures
2A and 2B; 20 The conposition of the gel is the follow ng:

- 0.5% agar. £3s88nkr-T51 Sisg %t%t%}oggg?ﬁ'aﬂhe %gg%c%'i\éﬁr 88&kaist~1ine. SOdi UM

salt, 0.03 magnesi um acet at e, vi ne al The
gel is prepared according tq the same protocol .as that for Figures
1A and 1B, HMaT et gg?f g?‘é‘ﬁ&emﬁﬂgﬁro.zg‘rzzla JTubs ai®stree LEoR e
tetrahydrate are added to the concentrated buffer solution. 3)

M grati on @&fif@ictionsof the basic tape membgmr 22 belingerurved inagechaa 2.5
cmintervals on the edge of the gel next to the cathode (3 [err]
deposi ts). m¥dhner and remains ThRa®j gbéta®se i heéainhed edyel 133a dfif flips

consi sting of 0.06 M Tris, 0.01 M Veronal, 0.05 M Veronal sodium
salt at 50 nhdidmelmbd®'-23 is present ohfly! B ¢A¥%iRlity G Ghel/odfided B, the
time of mgrationis _ 45 m. _ I'n the case of

Fi gures 2Alair}1de %I?_,c.the time of mgration is 35 1nh

19 After mgration, the gel is dried conpletely and
st ai ned wth a Iigi d stain (Sudan Bl ack) él_:i gures_1A_and 2A), or
subj ect ed Wigth theuhepexbastener 41 £fospsher dispasable diaperca®d

agai nst Lp(a) (Figures 1B and 2B). 5 EXAVPLE 11 :

DESCRI PTI OtiasF-bedn GRERATLENSheNDFRINGMNG RIHdRook member 23 is shaped The
gel is identical with that of Figure 4. A pre-run of . one hour at 50

Vs carriad abat fokhCofl 186! 4Rrdauiued sl BohBBniBated L GHEERIEHT i NG

this pre-run, the anion i1s displaced toward the anod such thhat it

is renoved f t hod] t h . . i ogl e
sanpl e of g j{5 g::ﬂ&mgggﬁggi %%é €%§é) (g%ét{ %éﬁgﬁﬁﬁflﬁgﬂem 18 ad%&\l/%?aﬁ%ﬁ%]ot al

| ength of the %el and mgration is carried out ,in the direction
per pendi culid EBatwmatewgn & pther wlashiysbagicTrkane member Hddr ot ns
are then stained with Sudan Bl ack. EXAMPLE 111 : COVPARI SON OF
THE DI STANGE®e®ehddGHAT| the CHiTeEtion of waliR®RRINE MidRASTHSNBIEN: IVHE

DI FFERENT CELS : d distance of migration in the gel containing the
conpound 2@yrved Hr@nslhe¥selFaway’ £rbflf BhbOdiaper e 48T ShoMeCiNerig.

1) CGel of the invention with™0.03 M magnesi um acetate (gel shown in

Figure 2): 4 2Re hook pember oﬁ RN BeShlintained Hat oyeg‘most of L%{sw

Lp(a) ractt on

0,61 0,5 0, 96 30 , 21 Gel of the inventjon contajning
0.026 M 1- BPHEece AXBA: ARd prsily as well a5 aasunately.ppchgerdshevien
Figure 4): Li poprotein HDL VLDL LDL Lp
(a) loop member.fr dthe dmwok member 23 is preferally arranged lsal?2
1,9 2,67 1,1 dlerr]

20 EXANRlE bY ~ 80 AdSta¥andrdel ftehNfs B MRAS FhhgBsast 594

obtained in Exanple I corresponding to Figures 1A and 1B is”subjected,
prior to tk(l)ef Iaoatdu'ﬂg v:.vC):‘Eciizttxheoa.§ at@é efsape fastener 21 above and below of




to pre-electrophoresis in the mgration buffer: 0,06 MTris, 0,01 M
Veronal, 005 M Veronal sodiumsalt, O, 1% bovi ne al bum n, 1-hydroxy

napht al ene 2-carboxylic acid having been added to the buffer in the cathode
reservoir to give a concentration of 0,026 M After mgration for 30 at
50 volts, corresponding to a potential gradient of about 6 V/cm the

1- hydr oxy naphtal ene 2-carboxylic acid-has penetrated 40 nminto the gel
fromthe cathode reservoir. The sanples are then | oaded in this zone, for
exanpl e at t3® merteamline digh aespeetdeklpext Copnéhe 3at hdee Bigl the
mgration of the sanples is then allowed to proceed using the sane buffers
for 45 at &f AL MWooX mehbe? Y3 preferdifiv ideisded i e {ydenti cal
wi th those produced in the gel s%%valsﬁei n ié%lre 4?@”%}(%%%%%&\/@1‘@&%1%?
standard g s he conposi tion that ,used in Exanple hown, i n

Fi gur es 1Ae%r%%‘% i s?%@gjsect ) &l a‘fetf Rﬁ’@tl %ﬁ&?ﬁg%rngﬁﬁ %ém%?%"\ﬁ,]dto
preel ectrophoresis in the mgration buffer: 0.6 MTris, 0.01 M Veronal,

0. 05 M Ver diht sddaulmatesthe weanen' iskdnal bihike tthe hpokememberagdess um
acet ate having been added to the buffer in the anode reservoir. Af ter

m gration foawhéde 4t phefersbly damindited with tigd disidl tapadhefbesf2anbout
6V/cm the My[err] ions have penetrated 40 nminto the gel fromthe anode

reservoir. in iR Sy e | @ad i . t . 0 ront
of the I\/g[earsr ]u} ons frontﬁé}ét%trjatsgg, for%eggrr%?%? é?gﬁtﬁn?ﬂﬁo‘gnﬁ%ﬂe%éel next
to the anode. The mgrati . . 22
CLAI VB e ipner %‘f&%&g’r andothengongpipvighnity (bheyesf grith thris
| i poproteins contained in a biological sanple by neans of el ectrophoresis,
char act er i Rasim tapsg mepber| 22tkenwingthe ahtentedge ¥4 three,i pbpibtis ns is
carried out under conditions such that the el ectrophoresis gel and/or the
bi ol ogi cal mANessavyt itonddndhate tleatlrnols maeauRdsentpeble withoghd yi ng
the el ectrophoretic nobility of Lp(a) differentially with respect to that
of the ot hgyadid & S3ipd conpounds being sel ected fromthe nol ecul es
havi ng a hyc?r oJ'ph?):[l:)alrF{:g rméli%tey and bei ng negatively charged, neutral
surfactants, or tions _qr, cationic conpl] exes he hydtoxides of ich are
not precipitate r I ptta t o) pH 8

b tat ed 15 SHAETERS | S VA FAReH b ¢ aseuning . AE PRRGATEr Shckite
to about pH 9 such that there are at |least 10[err] noles/| of
unpr eci pi t HEEPSHIVEh neRbexng MY b agllicued using qreladhgsive agent
el ect rophor esi s. 2. Procedure according to Caiml, characterized
in that theuwineeuidtmmelitordtesivecoragtaeit Posstind enémberpanade dhe
Lp(a) fraction fromthe VLDL and LDL fractions in a biological sanple,
pref er abl yn&aﬁ-%éalmré/m&hmg?p%aﬁoalgé gél@stﬁe tPla @i 24-Bhe

or 2,

3. Procedure according to one of Claiml characterized in that the
cations ha i~dat i te g t than or equal to.2. and are

pr ef er abl y%;%a%gg%&%do%%%éﬁﬁﬁuﬁﬁg ﬁ:‘% J??‘?ﬁﬁ%n ﬁ??lb&oxfg'l\/bndel eiev's
table and are selected jin particular fromMlerr], Ca[err], Baferr] ,
Sr[err] , Nn[errffhe p&isngsably [ diaper | scsordingce[ter r jthe | Ppres4nt and
Y[err] , and preferably M[err] , and in that the cationic conpl exes are
sel ect ed i inyantiicon allowsnthe] kook menidd dor pe) pasil¥Fedndrdgourately

NH[ err] +Fe[err]. 4. Procedure according to any one of the

Caiml or ghchored to the loop member even if thel3ldd@icllyized
in that the concentration of the cations or cationic conplexes in the

el ectrophorgsi i e r r

preferably & et%hcg’%cll))} (?«?rcq> 0 tgé%;(cg'}g[fe?%#%% %r%%gre?:?bﬂr J:M-vé’@‘éa_way
Procedure according.to any one of the Clajm1l or 2, _¢haracterized in that
the conpouddoBaphs @18PeRmRS tfienfashener kg stagtohed dnnbhe | d4Kechiqn q)
differentially with respect to the other lipoproteins is a nolecul e which
has a hydr ofhwbistribieey &Pilis isnaghieved by tiegardique arrafgemert asfedur e
according to Claim5, characterized in that the nolecule which has a

hydrophobi ¢y@hebk ABfibks S8SRILNA Yte)anHeS edge extends t&hd i ongs
to the class of the anionic surfactants an cogprl ses * either

alinear o [ ed [ kc_chal n ,of to 10 carbon atons, possibly
cont ai ni ngi)f’ijétxg'p%liat%ﬁ{, ng%féflni%?gr}arhe agﬁﬁggn?ﬁn&t"i ofit% Jnt%sog 33}% uric,
sul fonic, carboxylic or phosphoric acid, and possessing a condensed

al i phatic chain containing at least 1 to 6 saturated rings of 5 or 6 carbon
at ons, * or a linear or branched aliphatic chain having from38



to .18 carbon atons, this chain being substituted, where appropriate, by
one or nore ring(s) or aronmatic heterocycle(s), the said chain or this (or
these) ring(s) or aromatic heterocycle(s) being substituted by an acidic
function such as a carboxylic, sulfonic, sulfuric or phosphoric acid,

or is a negatively charged aromatic derivative and contains two or nore
condensed aromatic rings such as napht hgg-ene, or an aromatic ring condensed
with an aromatic heterocycle such as quinoline, or two condensed aromatic
het er ocycl esramdvérssly anigldife Zdne oifndheb€astegean aci dic function such as
a carboxylic, sulfonic, sulfuric or phosphoric acid and the other ring not
bearing a function capabl e of abolishing the hydrophobic character of the
whol e nol ecul e and in particular not bearing a polar charge, this
nol ecul e whi ch has a hydrophobic noiety and is negatively charged being in
particul ar selected fromthe foll ow ng conpounds:
24 ' - sodi um dodecyl sul fate, - sodi um
dodecyl benzenesul f onat e, - sodi um chol at e, -
napht hal ene 2-carboxylic acid, - napht hal ene 2-sul fonic acid,
- 2-am no napht hal ene 1-sul fonic acid, - 4-hydroxy napht hal ene
1-sul fonic acid, - 1-am no napht hal ene 5-sul fonic acid,
- Am do Bl ack, - Violet Acid 17, - Coonmssi e Bl ue
R250, - Platinum fast black wan, and preferably -
1- hydr oxy napht hal ene 2-carboxylic acid, - 3-hydroxy napht hal ene
2- car boxylic acid. 7. Procedure according to Claim1l or 2,
characterized in that the conpound capable of nodifying the
el ectrophoretic nobility of Lp(a) differentially with respect to the other
| i poproteins is a neutral surfactant (or neutral detergent). 8.
Procedure according to Caim?7, in which the neutral surfactant is such
that it is soluble in the agqueous phase, and is advant ageously sel ected
fromTriton X100[err], Triton X405[err], Tween 20[err], NP4O[err] and
BRI J35[err]. 9. Procedure according to any one of the Clains 6 to
8, characterized in that the concentration of the anionic surfactants or
the neutral surfactants in the el ectrophoresis gel is of the order of
10[err] to 10[err] M and preferably 10[err] to 10[err] M and if they are
i ntroduced beforehand into the biological sanple, the concentration is of
the order of 10[err] to 10[err] Mand preferably of the order of 10[err]
to 10[err] M 25 10.
Procedure according to Claim1l or 2, characterized in that the
concentration of the negatively charged aromatic derivatives in the gel is
about 10[err] to 10[err] M and preferably about 10[err] to 5 x 10[err] M
and if they are introduced beforehand into the biological sanple, the
concentration is about 10[err] Mto about 1 M and preferably about 5 x
10[err] Mto about 5 x 10[err] M 11. Gel for electrophoresis
characterized in that it contains nolecules which have a hydrophobic
noi ety and are negatively charged, selected in particular from -

sodi um dodecyl sul f at e, - sodi um dodecyl benzenesul f onat e,
- sodi um chol at e, - napht hal ene 2-carboxylic acid, -
napht hal ene 2-sul fonic acid, - 2-am no napht hal ene 1-sul fonic

aci d, - 4-hydroxy napht hal ene 1-sul fonic acid,



- 1-am no napht hal ene 5-sul fonic acid, - Am do Bl ack,

- Violet acid 17, - Coommssie Blue RR50, ———Ptatinum
fast black wan, and preferably - 1- hydr oxy napht hal ene
2- carboxylic acid, - 3-hydroxy napht hal ene 2-carboxylic

12. Application of the procedure according to any one offhis bis
10 to the determ nation of the atherogetd-c risk in man i \
presence of Lp(a) in the organi . t-hod f or| iRk (HER1 MR

det er m nat iIWRHADIIS GLAIMEBY difeni ¢ Ll S0 b Wi th the presence of
Lp(a), this nethod being perfor nmmima“ gial sanple taken froma
human subject, in particular on s L assm,* and conpri si ng

26 - the loading of a suitable quantity of the biological sanple in the
formof a ljquid. onto an electrophoresis gel .containing,one,or noge
conpound( s)itapalﬁ e @TSH&?&% n&o"ﬁ? Lol 883%&%1‘& i @ rrgﬁm’?‘ii’ypﬁFVEb‘E%)
differentially with respect to the other lipoproteins as_defined in one of
the O ai ns topsheat, i i pakiqwid-dmperydousccbagkaeeto andi nallliguidn a gel
prepared i mredi ately prior to use froma standard gel not containing a

conpound sugtsdrbdntat cdele ndilspdse@, bdtwdemesaian tpshust shaddaggigel in
a solution of the above- nentioned conpound for a sufficient tinme in order

that the r ' : : 5 ' &gg%)‘m% n : in
particul ar eﬂ#%%%ng%e%gﬁ' E{& %&%ﬁgg‘ﬁ? %?ﬁ%%%rﬁéoggagr cationi &2‘0%#%(%%1
selected in_particulgr fromthgse ntioned i.n.Claim3, ,of _nol ecul es which
ave. o hydiOmash T i Lhes Tin e, BRI StrbibBasas) brRRavereely
particular fromthose mentioned in Claim®6, or neutral surfactants sel ected
i n particulePPIsTie el edaesi eptendangl tn rpaxrallelykocleasty opheret and
mgration step, - the detection of Lp(a) possibly present in the

bi ol ogi cal sap@ie, of ntapet fasteonerst bxtbedng eitwardiecfion Saddnside

| i poproteins such as the stains Sudan Bl ack, Sudan Red or enzymatic
reagents s ifdC f el r lsapel apti i dijkec gatpst the

| i popr ot ei ﬂ%c?é%én'd ié\gs a%ﬁ%uﬁl r' aglg}bnsétaqu(g?' ?_-QB’E!LSE ?i &ﬁlg?ﬁogiﬁg? t he
invitro determnation of the atherogenic risk associated with the
presence ofw{%t(%ﬁrf'thi s method being carried out on a biological sanple
taken froma human subject, in particular on serumor plasma, and
conprising - theadcdhtfaidotapre IpEbrPBEre ahasadp hasitk AR tAEBbRB| ut i on

cont ai ni ng nol ecul es whi ch have a hydrophobic noiety and are negatively
charged selwitichl i ispacliastisaliyomstrsehabie/coatractiCeai Mt osaidut r al

surfactants, in particular those nentioned in Caim@8, - the |oading of a
sui tabl e quaitdddic Jfdiist-a8inelande @ hBokhembepat ed onto a standard gel
for el ectrophoresis, - an electrophoretic magration step,

REPLACEMVENT SHEET, _. . . - Lthe
detection of Lp(és)alpdosbs?soﬁ/ B?%%eﬂ‘tempﬁrt I%‘gsbi%llo%l?%]aifu%% e&Zrcle#:J.on
particular wwth the aid of a_specific stain for |ipgproteins,such as the
stai ns SudSXtgnding S fprnddedr ton Apddk direehdent efsWazskriine and g gs,
or antibodies directed against the |lipoproteins, and in particular against
Lp(a). transrersvetdinedion Hee iy cortiheganal dfo tsmidit dibregedn ¢f sk
associated wth the presence. of Lp(a) according to Claim13 or Claim 14

characteri zgg 441111, | t s&PAPr bagScan w@péd t i RGMbePSSARvEREP fifl LPaRd -

16. Kit for the inplenmentation of a procedure according to .
longitudinal direction, a proximal end portion joined to one
of the side edges of said diaper and a distal end portion
opposed to said proximal end portion; and

said hook member is attached to said basic tape member

on an inner surface of said distal end portion so as to be

THIS SHEET HAS BEEN
REPLACED




one of the Cainms 1 t+e—36; or of a method accordi aims 13
to 15, conrtal nind. jm | for electrophoresis, in particular an agarose
iy %ﬁgmﬂ“‘“@ ution(s) of conpounds, ThidgEe HaPBRRRGESq0EI-Ng N
wOl's I

gel, - W

parti cul **‘ oni ¢ conpl exes sel ected RN Liifron1 t hose
mentioned In Caim3, or negatively charged hydr oalﬂm _'es sel ected
in particular fromthose nentioned in-t8aimé6 or L LR XM ant s
selected in particular fromthose nmentioned in Caim$8, the solution being
used spaced Hirom ¢aish prozimaiecend|portion angrhag rner end cytere

bi ol ogi cal sanpl e, - the buffer solution(s) necessary for the

el ect r ophog g8é Cedyal$ datttehding trdnsveipeeldy 6§ said fagid tape membelthe
reagents enabling the |ipoproteins, including Lp(a), to be detected after

094150 gl B8 P, REEp, S et ibag HgRsH, gy U

i npl ementation of a procedure according to one of the Qaips 1 to 10, or of

a method aPeBEiPmgling aynkransyerseky opaddls genes offaid npagic tape . 5

b

gel for el ectrophoresis containing at | east a conposition capable
of nodi fyi mgmbée. ' 27A el ectrophoretic
nmobility of Lp(a) differentially W th respect to other |ipoproteins that
i s defined in any one of Cains 1 to 10, - the buffer solution(s)

necessary for the el ectrophoretic mgration of the |ipoproteins in the

gel, - the,reagepnts, enabl.i i r L ns i i n e
det ect ed a?fer ﬁiggi%ﬁﬁ%%atfﬂgt%%geé %%gﬁ’%g;P& Eﬁl%?gﬁgi' sdéel%r??z E%g'r?bBl ack,
Sudan Red or enzymatic reagents specific for |ipids. . ) as
the st ai nsbsgdantapeacrembeBats Reliasbicaldy mretchaljalconigactile in

for lipids, or antibodies directed against the |lipoproteins, and in
particul ar sagdi diteépionr. of waist-line. 18. Method for the

determ nation of the atherogenic risk 5 associated with the presence
of Lp(a) according to aim1l7 or Claim 1 8 characterized in that
it conprises an additional assay step for Lp(a), in particular
according o th e r ; 1.9 Kit
for the in%renen ggigﬁ %?B%égﬁgc ﬁrécgéggéggnéotglalm 1, W%ﬁg%) fﬁ%
Clains 1 tg 12, or of_a method accordi,ng to . ope of the Cl.ainms 10 17 to
19, cont ai APR4astic sheet er PérgéFgEF?GpE3F¥§Fg,sPﬁdp REACUIY RPN

agar ose gel, - one or several solution(s) of conpounds, these
conpounds heinbhgriand said hooktmember and icowexns the iigmer sonflaceeof
selected in particular from t hose nentioned in Claimb5, or

negati vel ysahar g¢gtayden@hpbreion! ecul es 15 sel ected in particul ar
fromthose nentioned in Caim8 or neutral surfactants selected in
particular fromthose nentioned in C aim 10, t he sol ution being
used . either to rebuffer the gel,

or to be added to the biological sanple, 20 - the buffer

sol ution(s) necessary for the el ectrophoretic m gration of the

| i poproteins in the gel, - the reagents enabling the

| i poproteins, including Lp(a), to be detected after migration in
the gel, in particular the stains Sudan Bl ack, Sudan Red or
enzymati c reagents specific for lipids. 25 20. Kit for the

i npl enentation of a procedure according to one of the Clainms 1 to
12, or of a nmethod according to one of the d ains 17 to 19,

cont ai ni ng: - a gel according to one of the Clains 13 to 15,

- the buffer solution(s) necessary for the el ectrophoretic mgration 30

. of the lipoproteins in the gel, - the reagents enabling the

| i poproteins, including Lp(a), to be detected after mgration in
the gel, in particular the stains Sudan Bl ack, Sudan Red or
enzymati c reagents specific for |ipids. 35
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