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bone resor ptiyQhedt &ére Eﬂsts for-a method that allows the measurement of whole-body bone resorptlon ratesin. ..

' humans. The most useful such method would be one that could be applied to body fluids, especially urine.

The method should be sensitive, i.e., quantifiable down to 1 picomole, and rapidly measure 24-hour bone re- -
45 sorption rates so that the progress of various therapies (e.g., estrogen) can be assessed. '

. Summary of the Invention

o A method for determining the absolute rate of bone resorption comprising quantitating the concentration
50 of peptide fragments having 3-hydroxypyridinium cross-links derived from bone collagen resorption in a body
fluid (e.g. urine, synovial fluid, serum) is provided. Thus the invention provides a method of determining the

rate of bone resorption, the method comprising quantitating the concentratlon of a peptide fragment in a body

fluid, which is derived from bone collagen resorption and has a 3-hydroxypyr|d|n|um cross-link that is lysyl pyr-
idinoline andfor hydroxylysyl pyridinoline. The quantitating steps.consists of contacting the body fluid with an

55  immunological bmdmg partner specific to a peptide fragment having 3-hydroxypyridinium crosslinks derived
from bone collagen resorption. In one embodiment of the invention, the body fluid is optionally purified prior

to the contacting step. This punfmatson step is selected from a number of standard procedures, including car-
tridge adsorption and elution, molecular sieve chromatography, dialysis, ion exchange, alumina chromatogra-
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di al yzing an aquuot of uriine -agai.nst ar aqueous sol ution,.thereby

pr oduci ng Partral urrfred peptlde fragnents retai ned mnthrn the non- 15
drffusate

chromat ogr g éfﬁef' pairing so
thereafter t epeptrd rag nts areeute fromthe colurm wi th an

el uting solutron The vention al'sp relates to peptide fragnents derived
“from bawe col | agen ‘?%?Jﬁi}cgﬁ} killgﬁ (gl § oxypyrl di- niumcross-links; in -
particular, lysyl pyri.di nHWﬁUfﬂlNSISYSI inks and hydroxyl ysyl pyri di nol i ne
-cross-links. 20 ' Such -AgPENESeIgeNR-R- bxgy oxypyri di'ni um cross-|ink
derived fromthe ani not: er myha el op pt)':§l %rgrra?&n of _bone type-i col | agen
and the.following amno acid sequence 'A a-His-Asp-Gly-Gly-Arg

Asp- G u®K- Ser-Thr-Gly-dy. 4 n-Tyr- Asmlﬁwfdfa-@tly-Aé@LG@-m%A@ where [err]
35 [err] [err]

where

_ 1%"? h'|IZ d, dissolved in an ion '
pai™ng soletﬁi?ii‘.r méﬁ ﬁf"g dfc’ru %ﬁ\f& SR RO ARR b, T
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i's hydroxylysyl pyri di noline or | ysyl pyridinoline and, 40 G@nis
glutam ne or whol ly cyclized, pyrrolidone car boxylic acid.. Another
fragment containing 3- hydroxypyrl diERI93M 296845 | i nks is derived from the
car boxyterm nal tel opep- tide domain of bone type I collagen and is
represented by the fornula: Asp-dy-dn-Hyp-dy-Aa Hyp-du-dy-Lys
Ay-Asp-Ala-Ay-Ala-K-Ay-Asp Qu-K-Ala-H s-Asp-Ay-Ay-Arg
A u-K-Al a-Hi s-Asp-d y-Ad y-Arg where 55 E EP 0394296 Bl K [err] 5
[err] is hydroxylysyl or lysyl pyridinokgine. The invention further
enconpasgses a hybri doma which produces nocl onal anti bodi es specific for
the 10 above peptide fragments derived™from bone collagen having
3- hydroxyp}érl di ni um gﬁqss l | nks The i nventi on t hus provides nonocl onal
ant i bodi es l,ncl ho e b
her enc ass a hybridoma w ona‘ ggodleg séec‘?‘cf r the

e ?%gom% g R
enzynes’ *A&Fb% Prddtced by hE hybfi gn h. .J.En &upedto
cher | uni n rplesi R iGHIBAR Falors R haymeh) cHromBiHBles, uatB o
nucl eo- ti z’yme mh.b.t&@ecné.mmmsdcsm matefd, samﬁuamsas@saspmﬁenskénu ramNéo-f or
quantitati {mst 'he "anount of peptide fragnents having 3-hydroxypyri di ni um
Cross- | jsnks dRg inventor disdBhdempass 6l sBIRBer il A QUaRfthtn§the AvoLMt of Pepliddreddinedth hvilg
conpri si NgahiroxpEARAGLMD Bidss-ARd debvd yrom beri dollagerf resorfiiepourdian & béedy mein tcamslising We d
from bone moddclagbantiagnty spaeitic for paptidy fagrhenth desvepirem bdnel catibgenand cstaining Srkysiroxypipe
nonocl onal idaimi drseHinks. The mohdcional ewibodiestof thiafestié mep bpptogpled to thelvetectaieemerkdss de-

rkers describskabpeed above. 20 Brief Description of the Drawings FIGURE 1 is
a pheoof hydroxypyridi ni umresidues in bone collagen versus age. FI GURE 2
is é»-gr aphBE!FED*PSﬁﬂDﬂPMﬂtW Drawmgs_dr oxyl ysyI pyr| dinoline (HP) to lysyl.
pyrl di noline H_P Versus a RE 3a is a t |caI reverse phase

HPLC nat ur al 1e'§68ﬁ8'é°ngqﬁ?W ‘f"b 1“'1"{?3 fb°'i "a

S R e i ?%%ﬁi%mﬂi.gg
3- hydro%?yp Lds des shiow IS JL E g et :L "T"EJ LC
nat Ural 11 UBEAE Rt ‘? .lave%eq, R B A e
show ng* th%é tsh&mngq etb aonrmh% Eﬁ% ’d Fra nceaaimnmw RxPHyfifinium cross-inks.

3- hydr oXypyT IFfBUREMR & & QpRallrdvBrse phabd 1ibh préFildof ndtiaFRloreb W& 6% BRG St #rL C
el’ ut|0n3opr pdptierdaematrbth abrmbilnupirAmsgnce for a hydrol ysate of 30 peptide

fr ag Ment s T r GRBURE 4Bk afypiBieveisk Piase APICE dRitiodtBofil ofatubsPludRksceh E8fEr sty dipipdmecof
HPLC el uti mtnwfafgmbmsﬁémnsgetHdHeas‘elpunﬁteﬁu@ence for a hydrol ysate of peptide
fragnents from Paget's diseaSg patent urine. Detai l'ed Description of the
Preferred Eethtedbmmbnaﬁhér?rafsrredmm:mm i s based on the discovery that both
lysyl p¥ridinoline (LP). and..hydr oxyl ysyl pyri.dinoline pepti de

fragments derhisientiorgabasedandtndiseayeryfatbothdisy ayidinoliae @P)é‘}@é? sV'rl?Y"’ldh‘é""l fHPhe-
without b eP??Qd‘ﬁ’@S'aHB? deyiyag from reabsorbed bone collagen are excreted in the urine without being metabolized.

Theinvention is also based on the dlscovery that no other connective tissues contain significant levels of LP
3 and that the ratio of HP'to LP in mature bone collagen remains relatively constant over a person’s lifetime.
\._j 40 FIGURE 1 compares the conoentratvon of HP and LP in both cortical and cancellous human bone with age.

It is observed that the concentration of HP plus LP cross-links in bone coliagen reaches a maximum by age

10to 15 years and remains reasonably constant throughout adultlife. Furthermore, the ratio of HP to LP, shown

in FIGURE 2, shows little change throughout iife, remaining constant at about 3.5 to 1. These baseline data

demonstrate that the 3-hydroxypyridinium cross-links in bone collagen remain relatively constant and therefore

45  that body fluids derived from bone. collagen degradation will contain 3-hydroxypyridinium cr@ss-hnked peptlde

~ fragments at concentrations proporhonal to the absolute rate of bone resorptlon
Since LP is the 3-hydroxypyridinium cross-link unique to bone collagen, the méthod for determining the
absolute rate of bone resorption, .in its slmplest form, is based on quantitating the concentration of peptide
fragments containing '3-hydroxypyrid_in_ilim cross-links and preferably lysyl pyridinoline (LP) cross-links in a
£ body fluid. As used in this descrip.fiqn,and in the appended claims, by quantitating is meant measuring by any
suitable means, including but not limited to spectrophotometric, gravimetric, volumetric, coulometric, immu-
nometric, potentiometric, or amperometric means, the concentration of peptide fragments containing 3-hy-
droxypyridinium cross-links in an aliquot of a bady fluid. Suitable body fluids include urine, serum, and synovial
fluid. The preferred body fluid is urine,

55 Since the concentration of urinary peptides will decrease as the volume of urine increases, it is further
preferred that when urine is the- body fluid selected, the aliquot assayed be from a combined pool of urine col-
lected over a fixed period of time, for example, 24 hours. In this way, the absolute rate of bone resorption is
calculated for a 24 hour period. Alternatively, urinary peptides may be measured as a ratio relative to a marker
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retained. rf&é@r&é‘:r er larlptﬂa h urHéaﬁP% 418 dbdlR @peﬁi M$e al'l quot’s)
froma col urm (90 cm x cm) of Bio- Gelg err] P2 (200- 400 mesh) in 10%

acetic acid at room. terrperature A region of effl uent "t hat caonbi nes the 15
cross-linked peptides.is defi ned by measu!Q_Wl uorescence of col |l ected
fracti.ons at 297 nm eXC| tation/.395 nm eni ssi on, and this pool-

freeze-dried. Further.resolution obt ai ned- on a colum
of Bio- Gel[err] P-4 (200-400 mesﬁ “C'fﬁrgrz '3' E}% %‘eYUt ed in 10% acetic
acid. To contiguous fractigin- me-&my Ki€Ny e -BYy noni toring the
fluorescence of the eluant- above. The eakl ierfraction is enriched in
peptidefragnments having two-anmino acid sequences that derive fromthe

car boxyter nal telopeptide domain of the al (l) chain of bone 20 type |
col l agep |1 "iked to a third 'sequence derived fromthe triple-helical body of
~“bone type | collagen. These three peptide sequences are cross-|inked wth
3- hydr oxypyri di nium The over.l appl ng later fraction is enriched in peptide
fragnments having an am no aC| d sequence t hat derives fromthe am noterninal

t el opepti de domai n -



of bone type | collagen |linked through a 3-hydroxypyridinium cross-Iinks.

I ndi vi dual peptides are then resolved fromeach of the two fractions

obt ai ned above by | on-exchange HPLEPOP42988X DEAE- 5- PW col utm (Bio 25
Rad[err] 7.5 cmx 7.5 nm eluting with a gradient of NaCl (0-0.2M in 0.02M
Tris-HCl, pH 7.5 containing 10% (v/v) acetonitrile. The am noterm nal

t el opepti de-based and carboxyterm nal tel opepti de-based cross-1|inked
peptides elute in a series of 3-4 peaks kf fluorescence between 0. 08M and
0.1 5M NaGi . The carboxyterninal tel opep&i de- based cross-1inked peptides
elute fBrst as a seriesof fluorescent p'ﬁ and the major and m nor

am noterm nal tel opeptide- based cross-1li ked peptides elute toward the end
of the gradi ent as char cter |c 30 eaks. Each of these is coll ected,
freeze-dri &8™ a '°hzdgl h se HPLC col um (Vydac
218TP54ﬂ |25 ermi G@E}r 8-b cros%—l?jk;% 8e2§<rmff Ive ﬂﬁg ICta's Ides ri-
n-propanot, ab ve O\anin i ‘&QE&% g &h?f S)Je hes $ihto

i ndi vi dual gg wf RSt Lf.'crag;ﬁrkg p
can be | S0l b e il sppta? g&earﬁeoeabmaﬁda A uip e b
urine. Ani ggegaCl d conmpositions of the major i|solated peptides confirmed
purity gnd Ep)s @Rk c)oHiskeGg)Abyp), (i) hHelsequiktaBfthis féphéeifitepidBdntedt bPforrux Iv Blow.
covered amtrosiRvéddtatthd\otherabrocxpteiiial tia@ptiis-6ased tradsyitiked péhtiddsdpiarinheg mntepedien
confirmed nRGUREIbre@edent agititians and daletivns flagne atidtto the smuctnestesa indoseda 1M Ang dfe
‘known cr os thelpeptidesynteinedogithinithesy piporipeaks brle sgj@ble fonukefas mnmunbgensiest debdribey talovn o
acid conpositions. The am notermnal tel opeptide sequence of the [err](I)
chiain was bl ocked from se- quencing anal ysi sogREMUBALRMEblIY to the known
cycl%Zation of the am noterm nal glutam ne to pyrrolidone car- boxylic
acid.. A typical elution profile of am noterm nal telopeptides ohtained by
the above pr ocedur AspsGhhGim-Hi- GlynAlii GURE 3a. The maj or peptide fragment

obtained has an ami no aci g gﬁod‘:r%ogj : [err]- Tyr-Ser-Thr, where Asx is
the anifo acid Asp or Asn X“is'the amno acid dn or Qu. The °
sequence of this peptide ‘rAéBT&eGrkYeﬂlalJ§‘@kﬁ“#ﬁH>a 11 bel ow. Normal urine

contains smaller amobunts of the papti dguigaga-mngsd_g _@germ%d by Formul a
III than the urine of Paget's disease C%%“ents 45 LA ||

A ugpK- Ser-Thr-Ay-Ay G n-Tyr- Asp- Télal‘y"%%f’rp‘@hpq@v&f&e 55 EP 0
39 296 Bl K K 5 K represents the HP or LP cross-linking amino acids, and
G n represamdrs gl utaimne or a wholI'y cyclized pyrrolidone carboxylic acid.
10 The car boxyt er m nal’ tel opept i de- based cross-1inked pepti des
‘resol ved by reverse phase HPLC as descri- bed above are shown in FlI GURE 3b.
As can $¥e seen fromithis flgure t hese pepti des.are further resolved into a
-series of carboxyterm nal tel opeptr des e'ﬁch containing the
3- hydr oxypyri di ni um cross- |i.nks: -The. majior pep- tide, shown in FI GURE 3b,
-was anal yzed as descri bed above -and was Jound to have the am no acid conpo-
sition: 15 [err]. The sequence of this peptide is represented by formula IV
‘bel's#. t is beli g ot her . carb xyterm nal tel opepti de-based
Cross- ||nké°8 tﬁ%lg °F 3%"8’5? ﬁho '"‘rﬂ°ﬁ’ r GYRE 3b represent

Ine or a carlboxyll':c

re Gl
-additions an qq@a” &ig ol lde@ Plohide 35,& MOl Cﬁtﬂcﬁ
V. Any of inttﬁ@urﬂ eaacaﬁ bé‘of%%ﬁ& iMBUd® bmiRE AliPaddftibnsis!ink RGh&c OF
use as Jsm"fléﬂﬂgl%fﬁnﬂﬁaéiﬁ’ %’N/ MII Q@JoﬂnWlenmnaI amino acid deletions. Smaller peptide fragments ofthe
. molecule represented by Formula IV derived from bone readsorption are especially evident in urine. Theseare
found in the minor peaks of the carboxytelopeptide fraction seeri in Figure 3b and can be identified by amino
acid composition an_d sequence analysis. It is anticipated that antibodies produced to the haptens represented
by Formulae [il and IV will cross react with urinary peptides of slightly varied structure. In some situations it
50  may be desirable to produce patient-specific antibodies to the urinary peptides derived from bone resorption.
In these cases the same procedure described above is utilized to isolate unnary peptides whose structure may
vary slightly from that represented by Formulae llt and IV.

IMMUNOLOGICAL PROCEDURE FOR INDEXING BONE RESORPTION

55

Immunological binding partners capable of specifically binding to peptide fragments derived from bone
collagen obtained from a physiological fluid can be prepared by methods well known in the art. The preferred
method for isolating these peptide fragments is described above. By immunological binding partners as used
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Clainmss 1. Arethod of determining the rate of bone resorption, the method
conprising quantitating the concentration of a peptide f T y
fluid, which is derived from bone EBPP¥AARBHesorption anlcmm “Ilﬂ“ﬂ "mj
droxypyridiniumcross-link that is |Iysyl pyridinoline andfor® hydr 8yefysyl
pyridinoline. 2. Arethod according to claim1l wherein-the peptide fragnment
is derivedfromthe am noterm nal-tel opepti de domai n of bone type | coll agen
| i nked through a 3-hydroxypyridiniumcr8ss-1ink which conprises the am no
aci d sequence: 45 Asp-Qd u-K-Ser-Thr-d y1GI y An-Tyr-Asp-dy-K-@y-Val-Ay K
55 5 wher e EP 0 394 296 Bl * C- L M S * case,
peptide fragnents are resolved by HPLC Bnd the natural fluorescence of the
HP and LP amno acid re- sidues is neasfred at 395 nm upon excitation at
297 nm essentially as described by Eyrg, D.R et al., Analyl. Bi ochem
137, 380 (1984), herein incorporated by reference. It is preferred, in
accor ddfice with the esent I 'v?nti n t,hali, the, fluoronetric assay be
conduct ed on %?T‘Tf?ts"grﬂy i é‘?;;y' Wgﬂ% [} ant ai ns substantial amounts
of natural ly GRESFHMS o MY Aeket I SAT AN hat nust be renmoved pri or

t o conduct Nga inbod AcHGEiRY T i1 ifefeliithe RPHGRITRALMNEH ¥ deftiell FH6m BRIERLES teiifal teld- St
partial ,Fy pUr peptiddomain BrDSRE tifee coliaden ifked thoudhl acHyBraB/p@linkia crod @ link WhicH sbmpridas S
partial 'y purthé o atid sagues@rpl € tan then be fluoronet- rically assayed as
descri bed above: -Optionally, the body fluid (preferably urine) is passed
directly through a C- 18 reverse phase affinity car- 10 tridge after adding
acetoni tril e/ AERTEIN-CIn-BYPoGdyYrAMaThe non-retentate is adjusted to
Obi,gﬂ OMw th a ca- tionic ion-pairing agent such as tet rabutyl ammoni um
hydre«i de and passed %_ihr 05gh g second C- 18 reverse phase cartridge. The
washed retentate, cont¥Pniny Fl¥or¥8cent peptides, fromthis second _
cartridge is eluted wifth acetonitiile water (or methanol:water), and dried,
and the fluorescent p i - N 2G| a rse phase HPLC or

m cr obeé®e HPLC using gﬁ%ﬁ?éhiﬁ%siﬁﬁﬁ%n?i gg\l’él? such as 0.01 M =
trifluoroacetic acid in the 15 eluant. Alternatively or included in this
peptide cl ean-up procedure, a nol eculGnu-¥i-@le-HiepAeppLlyi-GUyaatyo- Gel P2
(Bi o-Rad | abs) or equival ent gel fiItratilon medi um can be used. FlI GURE-4A
displ ayg the elution profile resolved by ’reverse phase HPLC of natural

fl uorescence for a hy- drolysate of paEp-iKd@lprHafehAER-ELHnEhoTA®Y human
urine. Measurenent of the integrated area within the en- vel ope of a given
‘conponent is wisesl to determine the concentration of that conponent wthin
the sanmple. The 20 ‘ratio of HP;LP found in normal hunman urine and urine
from pasi ent s havi ng Paget' s di sease, FIGURE-4B, are both approxi mately
4.5:1. This is slightly higher than .theA:1l ratio found in bone itself
(Eyre et al., 1984). The hi.gher ..ratio found in urine indicates that a.
‘portion of the HP fraction in urine may lcone from sources other than bone
such as the diet, or other. sources of calagen degradation; i.e., cartilage
cat®fol®sm It is for this reason that it is preferred that peptide
‘fragnments having.LP crosslinks,.which déri ves only from bone, be used 25 to
provi de an absol ute index of bone resorftion. However, in the absence of
.excessive cartil age degradation such as in rheumatoid arthritis or in cases
wher e bgne iSremﬁQ%demlﬁ}ﬁmgsw ha@kdise fragments having HP _
crosslinks, or a conbination of peptide fragnments having. HP crosslinks,

pl us pepti @e Amathodastciminkedin any piededing daimiwherkis theibady flyid isssieel serym arsynevidbfiuido f
bone resorption. \ e the invention has been d?scri bed i'n canjun

Wi | _ tion wWth
referred BnbORP glaimsdin anypregeding glaimwhernein apaniigting comprises cantac) Jf' .,g?ffh‘fd in
Speci fimat i onin g%?rnﬁm B SRR i e L B g AP Y BTGP
equi val ents, and art &raraflaqe Rl yhj ect natter set forth herein. Hence,

‘the invent gONameiRod R clin?ta il Fifl 5 FRthdYSoriGhd) Bfior tot8htacting the body fluid, purifying the body

fluid.

85 7. Amethod as claimed in claim 6 wherein the purifying step is cartridge adsorption and elution, moleculfar
sieve chromatography, dialysis, ion exchange, alumina chromatography and/or hydroxyapatite chroma-
tography.
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clains and equival ents thereof. 35E€0ad42e681 Amet hod!l®
rate of bone resorption, the nethod conprising quantitating the o
concent rat g 0y ptidd tRGRAEA: Herifel AOMRI amidofnfind? Bt Yeptibd dofhain WohE tybe | EREdeN ﬁld(etli rom

bone col | agennbgm@rstvirepaafiuhdfosiink; daprisfhe the amino Béidseidkée: di Ni um cross- 11 nk
that is lysyl pyridinoline and/or hydroxylysyl pyridinoline. 2. Anethod

according to claim1 wherein theageptiva-fgeagmpteig-¢igrived fromthe

am notegm nal tel opepti de domain of bong type | collagen |inked through a
3- hydr oxypyri di ni um cross-1inkwhi-ch corrgri ses the am no acid sequence: 45
Asp- @ u- K- Ser - Thr - @ y- G §la- Yy TyRspdplyGRr-Glyaelvaly d y 50 K 55 wher e
EP O 394 296 B1 * C L "M S * K3JKKI10 represents hydroxylysyl
pyridinoline or lysyl pyridinoline, and G n is glutamne or wholly cyclized
pyrrol i®aone carboxylic acid.. 3. .A net h&d according .to claim1l wherein the
peptide fragnment is derived fromthe carboxy terminal telo- 15 pepti de
domai n of bon®¥®f%pe | collagen |inked through a 3-hydroxypyri di ni um
cross-link which conprises the am no acid sequence: Asp-Gy-dn-Hyp-Ay-Aa

e —_—

those specifically described herein. It is therefore intende e
protection granted by Letters Patent hereon be Iin‘itﬁnmgm“ ‘ \ pended

i sng +t he

20 Hyp-J u-dy-Lys .25 dy-Asp-Ala-A@ y-Al a-K-d y-Asp
AQu-K-Ala-Hs -Asp-Ay-@y-Arg Qu-K-Al g H s-Asp-G@ y-Ay-Arg where 35 K K K
45 represents hydroxylysyl pyridinagline or lysyl pyridinoline. 4. A

met hod as clainmed in any preceding claimwherein the body fluid is urine,
sefumor synovial fluid. 5. A nethod aK clained in any preceding claim
wWheT’ei npquantitati ng conprises contacti qg-' the body fluid with an

i )l ogi cal binding partner specific to the peptide fragnent having a
3- hydr oxypyri di ni um cross- |ink deri ved % r om bone col | agen resorption.

. represents 'hy'droxylysyl pyridinoline d_r. iysyi pyridinol_in_e. ahd__, .
25 - Gin is giutamine or wholly:cyclized pyrrofidone carboxylic acid.

9. A peptide fragment derived from the cérbdxy terminal telopeptide domain of bone type | collagen linked
through a 3-hydroxypyridinium cross-link, comprising the amino acid sequence:

Asp-Gly-Gln-Hyp-Gly-Ala
| |
35
Hyp-Glu-Gly-Lys
| - .
, Gly-Asp-Ala-Gly-Ala-K-Gly-Asp
Glu-K-Ala-His-Asp-Gly-Gly-Arg
| | |
. Glu-K-Ala-His-Asp-Gly-Gly-Arg
whers -
50 .
K
I
K
% I
K

13
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6. A method as clainmed in claim5 further corrpr|5| ng, prior to contac

i~

the body fluid, purifyi ng the body fluid. 55 : ““ﬂmmmm
claim6 wherein the purifying step BPS84pWH1dge adsorgﬁl

mol ecul ar si eve chromatography, dialysis, ion exchange,*aluni'n a

chr omat ogr aphyepBéht<Xiydraxe yyidinckhd driysy byiaine. ography. 12 * M

S * 8. A peptide fragnent, derived fromthe am noterm nal tel opept| de
domai n of HWénA hybyidema cae@leloag’eth'cihg méoecionalantitedias spedfitiprthepeptiderfiagnent efiglaim 8 or
cross-link, c®mprising the amino acid sequence: Asp-Qu-K-Ser-Thr-Ay-Ay 5

d n-TyrsAsp- A ere 15 K represent roxyl ysyl
pyri di nol i ﬁ?ﬁf Ag'"'f'?}'g?)%{gfﬁf’qdﬁ?ﬁ%% sgec'f%‘ﬁafgpt'degragme@aﬁg g ﬁ%g{ﬁl or whol Iy
cyclized pysr ah infhnSlofidl thainy birhedeidtingdo cidimRERAkIISa F\Bﬁkﬂﬂﬁeﬂéntﬂ&ﬁ' ved from

t he carboxy term nal tel opeptide donmain of bone type 1 collagen |inked

t hrough a 33.h Mnmmpgical bindingpantrer &fainediirkglaing cmpmiz saunlgd tohe!eantabmnmr d

sequenc¥# 30 As -An-Hyp-dy-Aa 35 P X

d y- Asp- Al 34 SN" 'K“’@t “ ° w"cs%akepﬂv%l “Hf‘?"tﬁ& ‘@V iveg fgony bone collagen

d u- K- Al a- Hi s Wamwsw"kf@é“m ing "*"“ nalogiéal bingjng peginer
represents hyﬁ? y° ‘ 1ﬁ‘b ‘ne or lysyl pyridinoline. 10. A hybridoma

capabl e,of 4pr ?ﬁu{&b Bea ﬂpm%gml asQ:mn{eb Hiafis 8 SRAK ink blepdron bR iRARLAGIR agent.

fragnent of claim8
16. The use of peptlde fragment as claimed in claim 8 or 9 for use as a standard in quantitating the amount
of that peptide fragment in a body fluid derived from bone collagen resorption.

K— 17. An immunological binding partner as claimed in any of claims 11 to 13 for use as a diagnostic agent.

\”4 20

18. Animmunogenic composition comprising a peptide fiagment as defined in claim 8 or 9.

_ Patentanspriiche -
25 _ _
1. Verfahren zur Bestimmung der Geschwindigkeit von Knochenresorption, welches Verfahren die quanti-
tative Bestimmung der Konzentration eines Peptidfragments in einer K&rperfldssigkeit umfaft, das aus
der Knochenkollagenresorption stammt und eine 3-Hydroxypyridinium-Vernetzungsstelle aufwelst, die
s Lysyl-pyridinolin und/oder Hyd_rgxylysyl—pyndmolln ist.

2. Verfahren nach Anspruch 1, worin das Peptidfragment von der aminoterminalen Telopeptid-Domaine von
Knochen-Typ-l-Kollagen herrihrt, welche durch eine 3-Hydroxypyrldm|um-Vernetzungsste"e vernetzt ist
und die Aminosauresequenz: . . . - e
35 . L 'Asp—slu—K-Ser-'l’hr?-Gly-Gly
: Gln-.-myr—Asp.-_-Gly—ll(-Gly-.Val—.cly :
C X
et 40
umfaflt, in der
K
i
X
%0 H&droxylysyl-b‘yridinolin_ dder_ Lysyl-pyridinolin représentiert und Gln Glutamin oder ganzlich cycli-
sierte Pyrrolidon-carbonsaure ist. '
Y ’
3. Verfahren nach Anspruch 1, worin das Peptidfragment von der carboxyterminalen Telopeptid-Domaine
von Knochen-Typ-l-Kollagen herruhrt welche durch eine 3—Hydroxypynd|mum—Vernetzungsstelle ver-
85 netzt ist und die Ammosauresequenz

14



9. 11.¢An i munol ogi cal " bi ndi ng partner specific for a pepti-de—fragment as
defined in claim8 or 9. 12. An i munol ogi cal binding part n ng to
claim 11 which is a nonocl onal ant iEB8P3p429B1 A | mmu imm“
partner as claimed in claim1l or 12 coupled to a d er+ 10 14.
A test kit for quantitating the anmount of a peptide fragrrent in a body
fluid derived frombaone col |l agen_resorption having a 3-hydroxypyridi nium
cross-link the KPEP c‘%?rﬁ)rq]ﬁ "ﬁ1¥“ ol ogi cal binding partner as defined
in.any of clains 11 to - use of a peptide fragnment as clainmed
inclaim8 or 9 in the ;]):Eb‘ar at | o*n an i mmunogeni ¢ agent. 16. The use of

pepti de fragnent as clai Asp-Ala+¢lyB-1a-R~EDy-Ae as a standard In
quantitating the anount of that peptide frdgment in a body fluid derived

from bonhe col | agen resorption. 20 17. A% g:MTW‘@&P‘ﬁ?-ﬁUF‘%ther as
i ienty:

claimed in any of clainms 11 to 13 for 18. An
i mmunog®ni ¢ conposi tion. conprising a pe _Siﬁ'gf 69n claims

or 9. Patentansprfuche 25 1. Ver f ahren zur Bestl nmung der Geschw ndi gkeit
von Knochenrem;dyt E) wel ches Verfahren die quanti- tative Bestinmung der
Konzentratlon el nes Peptidfragments in einer Korperfl Gssigkeit unfalt, das
aus derKnochenkol | agenresorptlon stammt und el ne

3- Hydr oxypyri di ni um Ver net zungsstelle aBfwelst, die ,~ 3s,

Lysyl - pyridi noli n und/ oder Hydroxyl ysyl rlpyrl di noI In ist. 2. Verfahren nach
Anspruch 1,worin des Peptidfragnent vonXder ani not er i nal en

Te] opept i d- Donai ne von - ' Knochen- Yyp- | - Kol | agen herrOhrt, wel che
dur®h eone 3- Hydr oxypyrl'di ni um Vernet zungsstel | e vernetzt ist und di e

Ani neddur esequenz: Asp-du-aK-Ser-Thr-@y-Qdy

-A@n-Tyr- Asp A y-Hedigkyysikayrid@oln oder LysyBpyridificlih reprasentierder K 45 K K

Hydr oxyl ysyl i di nol.in oder ridin I|n asentiert und Gn
d utam n oCer %{i}ﬁ’l?} S"Hrgﬁgf’(ﬂ“?mwgf{eége{"ﬂp “rs?ﬂ“f "@%’? Lipsighgit V'g‘tse“g“°deree'
Ver f ahr#&n nacRAf 'ﬁ 1, worin das Peptidfragnent von der
car boxyt er gi Na@itenBkiIRBRteinem PHEdNendé R AnsbRB: RerAuibXRantiedie Bbs@fiind Ghedt tab,
wel che durch &éKeepertobdigkeiDasydhen ilinGolbglscen BiRduAgspa theiftonBktrachBiird, welcher spt Zt
| st. und d| e AhfisooBi fur das awp.ieNRriocHefikollagelmEsdebticDstamtitinddbehtidfragment mit eindd 3-Hydrbxy-
‘{Ll il 1 pyf’ldu’mim-)@&ﬁetﬂnyssﬁie’] Hyp-Gy-Ala |l 5
|<|U-Gly -Asp-Ala-Gy-Ala-K-Gy-Aap -
~~~~~~~ (%._ Kve, Igeq.qpagh Mﬁpﬂl@ 'g‘,_dae(gug»erdqnp gnfg ..da&d:e.Karpglqsgngt ¥gr dem |pkantaktbringen
sp Gy Ay -1%pNgvEt, in der

7. Verfahren nach Anspruch 6, worin der Relmgungsschntt Patronenadsorption und elution, Molekularsieb-

3% Chromatographie, Dialyse, lonenaustausch, Aluminiumoxid- und/oder Hydroxylapatitchromatographie ist.

8. Peptidfragment, das von der aminoterminalen Telopeptid-Domaine von Knochen-Typ-l-Kollagen herriihrt,
) welche durch eine 3-Hydroxypyridinium-Vernetzungsstelle vernetzt ist und die Aminos&uresequenz:
’ \*s./ - 40 : .
Asp~Glu-K-Ser-Thr-Gly~Gly
qln-Tyr—Asp-cly-ll("cly-Val-cly
unvf_glst, in der.
50

L

R Rme IR

55
Hydroxylysyl-pyridjnol_i_n oder Lysyl-pyridinolin représentiert und Gin Glutamin oder ganzlich cycli-
sierte Pyrrolidon-carbonsaure ist.
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i 0 oo s AR <

nach i rgendel nem vor her gehenden Ansﬁ?r%h 9%8&9ri n di e KM gderflissigkes

Serum oder Ge- 25 | enkfl Cssigkeit ist. 5. Verfahren nach Irgendei nem
vor her gehengle pepghiasadimdadasWwor den calborytétmmabn Teidpbptia-D3Maihé VORUKAGohb Ty lkbilagehait-
die KM perflf rima) gdeetdiich e Baijtirbiypraticilin-Verd etieigsstele dér A2 P luhd) 8i6 IAMinosaurese-
Kont akt gebr achéenzr d, "wel cherspe- zifisch Ist f O das aus der

Knochenkol | agenr esor pti on stamrende Peptidfragnent mt el ner 3-Hydroxy- Ksr
30 spyri di NisproYg-oeh-HnesiyedlL. 6. Verfahren nach Anspruch 5, das
aul erdem unfait, dal 3 di e Korperfif ssigkeit vor dem I nkontakt bringen
gereinigt wird. 7. Wﬂatlfmnspruch 6, worin der Reinigungsschritt
Pat r oneriadsor pti on und | ar si.eb-, 3s Chr omat ogr aphi e,

D al yse, | onenaust ausch m n| umﬁl % HAGREP

HydroxyF"apat it chr omat ographl e ist. 8glu a5 80 1y ey Y der

am not erm nal en Tel opepti d- Domai-ne von Khochen- Typ-1-Kol | agen herrChrt,

wel che durch ei ne 3-Hydr oxypyri di ni ublweRTAdR-BdgsASRIGlor-G3ymdtgt | st und
di e Am nosauresequenz: \40 Asp-3 U-KSer-Thr-Ay-Qy |~~~

A n- Tyr p Val -dy 45

~~~~~~~1§§i~~?u~a~['ffl-§t ﬁd},’r nfal Pt, in der K Ji

| K 55 Hydroxylysyl - pyr| di noI in oder Lysyl-pyridinolin reprAsentiert und

G n Qutarnin oder gfinzlich cycli- sieKte Pyrrolidon-carbonsaure ist. 1
114101112112 12112 122111 11 1121 JI EP @ 394 296 BI *C L
M4 =S Sz Peptidfragnent, das von der cqrboxyterm nal en Tel opepti d- Domai ne

von \Kfiochen Typ-1-Kol | agen her- rul’hrt, gnel che durch sine .

3- Hydr oxypyr | di ni um Ver net zungsstel l e vernetzt ist und die Am noscur ese-
quenz: Asp-Ay-An-Hyp-Ady-Ala Hp--GAdy-Lys -G . -

y- Asp- AI m dy-A aHy@r@dysngwwmg_@er Lysyl-pyndmolm reprasentlert

a;;;é; -8 in geﬁly -Ix\-l aspésagu ? 36%5@ ::c%toklon(a:,gAng f(yrﬁerzu erzeu en wébl‘%rg spez%scgg%{'d%s ngtmﬁ-ag.

oder "CysyJ - pyTl

éfOT
reprl sentiert.

. 11. Immunologischer Bmdungspartner der spezifisch fiir ein Peptidfragment ist, wie es in Anspruch 8 oder

‘\_; 20 9 definiert ist.

12.” Immunologischer Bindurig"spar:tnér:r'wédh Anspruch 11, der éin monoklonaler Antikdrper ist.

~ 13. Immunologischer Bindungspartner nach Anspruch 11 oder 12, der &n einen auffindbaren Marker gekop-
-pelt ist.

14. Test—Ausrustung fiir die quantitative Bestimmung der Menge eines Peptidfragments in einer Krperflds-
sigkeit, das aus der Knochenkollagenresorption stammt und eine 3-Hydroxypyridinium-Vernetzungsstelie
aufweist, wobel die Ausriistung einen immunologischen Bindungspartner umfait, wie er in einem der An-
spriiche 11 bis 13 definiert ist. : .

15. - Verwendung eines Peptidfragments nach Anspruch 8 oder 9 bei der Herstellung eines immunogenen
Agens. ' '

16. Verwendung des Peptidfragments nach Anspruch 8 oder 9 als ein Standard bei der quantitativen Bestim-
45 ~ mung der Menge jenes Peptldfragments in einer Korperﬂusmgkelt welches aus der Knochenkollagenre-
sorption stammt.

17. Immunoglogischer Bmdungspartner nach irgendeinem der Anspruche 11 bis 13 fiir die Verwendung als ein
d|agnost|sches Mittel. T

18. lmmunogene Zusammensetzung, umfassend ein Peptidfragment, wie es in Anspruch 8 oder 9 definiert
ist.

55 Revendications

1. Procédé de détermination de lé vitesse de résorption osseusé, le procédé comprenant la quantification
de la concentration d'un fragment peptidique dans un fluide du corps, qui dérive de la résorption osseuse

16



e e e

10. Hybrldom das dazu fahig let, nDnohonaIeAntlkorp ‘che
spezifisch fOrdas Peptidfrag- rrent von Anspruch 8 odeelmlllmm(lmmm‘m

| mrunol ogi scher Bi ndungspartner, d&PO0$pe2¥Bisch fur ein Peptitdf raghent i st,
wWe es in Anspruch 8 oder 'w 9 definlert ist. 12. I mmunol ogi scher

Bi ndungspar t nircolta@ie ef§i P inediliischloroisde 8-hyirdypyiidiriuel, Gui adt RiyAYIpyrillindlipe st/duThydroky3 .

| mmunol ogi schgsylpidfdmdimagspart ner nach Anspruch 11 oder 12, der an eonen

auf fI ndbaren Marker gekop- pelt ist. 35 14. Test-AusrOstung fhr die
quantitati %e F3eetde syivantly reyepdi edaﬁ?'Pfé'S” enipaptidigve firive dea regionamino-terminale
Kor per f 5 Os- stEigregtidique s°°<"ﬂ§§"ed‘éﬁse‘l<rﬂ§ct f & %{g‘é‘ﬂﬂ'@%rcﬁﬁéﬁﬁ hygraxyRyidiTiems AYie
3- FwdroxypyrIﬂWﬁPHH?@@WWE??&ﬁﬂ%@P@W#% auf wei st, wobei die Ausrflstung el nen
| mmunol ogi schen Bl ndungspartner unfafit, we er In el nemderAn- spruche 11
bis 13 definiert ist. 40 15. Vérxggd@ﬂg. I6S-TEER f ments nach Anspruch
8 oder 9 be! der Herstellung sines Innugggenen Agsgg &§g Ver wendung des
Pept i df Pagment s nach Anspruch 8 oder 9 als sin Standard bei der
quantitativen Bestim 45G1ln-TyrnHAspelybrmy-wisgligeptidf ragments In einer
Kor perflissigkeit, welches aus der KnocthkoIIagenre- sorption stamt. 17.
InnunologlscherBlndungspartnernach i rgendei nender Ansprflche 11 bis 13

furdi evgrwendung als ein dlagnostlschesik1ttel 18. | mmunogene

Zusamenset zung, unfassend sin Peptidfragment, wie es in Anspruch 8 oder 9
definiert ietod Revendications 1. Procede de determ nation de |a vitesse de
resorption osseuse, |le proced6 conprenant (a quantification de |la

concentration d un fragnment peptidi gue dans un fluids du corps, qui derive
deQ\ﬁ¥rmsorpt|on osseuse 16 du col | agene et qui a une |iaison croisée

3- hydf oxypyridinium qui est lia |ysylpyidinollne et/ou’l'hydroxy-

| ysyl pyridinoline. 2. Procede suivant ija revendi cation 1,dans l.equel e
fragnment peptidi que dérve de | a .r6gion no-termnale 5 '
t 61 opepti di que du col | agene osseux de type 1, |i6 par une |iaison croi s6e

3- hydr o®ypyri di nium qui conprend Ia sGduence en aC|des anlnGS

Asp-d u-K-Ser-Thr-Ady-@y 10

I A In-Tyr-Asp-dy-K-dy-Val - Gly K 15 K ~20K K 25 K repr65ente .

hydr oxyl ysyl p&s&%a%&&s@n y.l.dn%mlemygﬂdyﬁumomeet et t 30 Gn est-

glutanm ge ou aci nas(@ma BUEGRIpAY nbdikb@xyﬂm%uﬁiié?émmtcy&:y&' ise. 3.
Proc6de suivant |a revendlcatlon 1,.dans | equel Is fragnent peptidique

dérive de Ba Pregidésuivanlldexgndicaion 1, dans leque! le fragment peptidique dérive de la région carboxy-ter-
minale télopeptidique du collagdne osseux de type 11ié par une liaison croisée 3-hydroxypyridinium, qui

comprend la séquence en acides aminés :

35 .
Asp-Glyr-Gln-Hyp-QGly—Ala
|
: . . -.G. 'Y - -
U e 'TYP 1.u Gly-Lys
Gly-Asp-Ala-Gly-Ala-K~Gly-Asp
“ : _ . Glu-K-Ala-His-Asp-Gly—-Gly-Arg
Glu-K-Ala-His~Asp-Gly~Gly-Arg
50

55
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m nal e«t 61 opepti di que du col |l agéne osseux de type | 1 par une liaison
crbi see 3-hydroxypyridinlum qui conprend |la sequence en aci des am n6s:

Asp-Ad y-d n-Hyp-d y-Al a Hyp-d u- A ¥PR3ed 20§ BH y- Asp- Al malnsp 46
Glu-I( AIaHlsAspGIyGIyArgGluK—AIaHlsAspGnlﬂwlmnl 7

K MS K

1K repr65ent e hydroxyl ysyl pyr| d| nol i ne ﬁu | ysyl pyr| di noline. 10 4. Pr oced6
sui vant| ' une quelconque des revendications pr~c6dentes, dans |lequel le
fluids du corps est |I'uri- ne, du s6rum¥®u du fluids synovial. 5. Procbdh
sui vant sl ' une quel conque des revendicatipns precédenbes, dans |equel |a
quantification conprend la mss en contact du fluide du corps avec un
partenalre de |iaison | mmnol ogi que speciflque du fragment peptidique ayant

une liaison crol sbhe 3-hydroxypyridinium dbrive de |a r6sorptlon osseuse du

col | agene. 6. ’°P’PWW%VVQW'“P'Q3P%WWM‘?“@‘&‘E'\eon 5, conprenant de plus, avant
| ' et ape™de m t S du
corper 7. Br o B a AR ARty dddndes el obalitl BRes oo RG] iRl g
purlflcatlon c6n5|sts en. une cartouche d'ad- sorption et d elution, une

chr onmat ogr 8phpRcsasl lsulraiireneN§ueBsidlien désCrevehaicatidhs biscalentes) dashieq@r ladqdaﬁnlﬁanom ne
chr onmat ggr aphéotpfedd laarisssh bivteetdu Biide dultopS RO Rthiale Gelaistn)itiinonologied speafiqué S

8. Fragnent defiigmentgemidiger ayens utkdiaisep qr@@e@rhy@rmymdmmmémlcela résorgierpésseliseue
du col | agene dswlaginede type 1, 116 par une |iaison croi s6e

3- hydr ox Id| ni u co renant | a sequencae en acides, am nds:
: y yp AN |cat|on 5, comprenant de plus, avant 'étape de mise en contact du flulde du 1

Ang u- K- r PR g"g

A M\Tyr 20Asp- d’%?sr{a&' RU S 40 K - - K

r epr‘%‘e Nt s 7hy s Qosy Lol nmewnd.wfa.l. 8, 4nsQbbubl ¥ &4 06 phu i Aini cBiiiste®h u@ Gribithe d'ad-

gl utami ne ou. giteRetbelutioH, LLIRRRBLRAPNE JuFlidfisGrOTBRLIRie CEHR AalySS/ Gh bdhBnge Abns, Une
Fragnment pept indntikigrafifé suv Suifife dtand dh@maidgrestidaKydioRyapatal € t el opepti di.que du
col | agAne osseux de type |, |i par une liaison croise 3-hydroxypyridini um

conpr en#nt 8 aFrgq;qaq beplididue dg_vg@ dida régiap arpinc-temiainale télopeptidique du collagéne osseux de type |,
lié par une llalson croisée 3-hydroxypyridinium, comprenant ia séquence en acides aminés :

Asp~Glu-K~Ser-Thr-Gly-Gly

o s l
' Gln-TYr-"-Asp—Gly—k-Gly-Val—Gly
ol

. K
Nt 40 i
K

|

45 K

_ représente hydroxylysylpyndmolme ou Iysylpyndmohne, et
Gln est glutamine ou acide pyrrolldonecarboxthue complétement cyclisé.

o 9. Fragment peptidique dérivé de la région carboxy-terminale télopeptidique du collagéne osseux de type
I, lié par une liaison croisée 3-hydroxypyridinium, comprenant la séquence en acides aminés :
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18 Ei 0 394 296 Bl R RN N A S O
* S Asp-Ay-An-Hyp-dy-Ala 5 Hyp-d u-d y-Lys

M
Gt iAot s fop v ay g 1wk At s asp- ot v-cl ITHUILABUIA Mo
3

K 25 K represente hydroxyl ysyl pyridinoline ou |ysyl pyri‘di holfndt Rrrt |
10. Wbrigpr@];pmbl s PF-O0d re des anticorps nonocl onaux specifl ques
du fragnment peptidi que JEY a E%--vendication 8 ou 9. 11. Partenaire de
| i ai son i mmunol ogi que speci fl que H'un fragnent peptidique tel que deflni
al a revendi cati on 8 Ryp-G1@85I¥-Lartenaire de |iaison inmunol ogi que
sui vant | a revendication 11, qui est un anticorps nonoclonal. 13.
Partenaire de liaiso innunologkgﬁgdfuivant | a revendi cation 11 ou 12,

coupl e A un mar queurCHETARR Zhlas IaqKF3¥eR8Pd’ 6preuve pour det er ni ner
la quantite d'un fragnment peptidique darjs un flulde du corps, de- \2~] 40

rive dea resorption osseuse du col et ayant _une.li-gLson_crol see
3- hydroxypyridi nium | equi penent cé%%géﬁgﬁﬁ-ﬁ sﬁéf?éﬁéyfgagégrﬁaison

i munol ogi que tel que defini A | Nune qudl conque des revendicatlons 11 A 13.
15. Utilisation d' un fragnent pepth@lyuqumdmﬁgg_hgpLgxgnghgagggn 8 ou 9
dans | a preparation d un agent im 46 - munogene. 16, UtTlisation du
fragnent peptidi que suivantia revendication 8 ou 9, conme standard dans |a
quantificationpydeo | a quantit6 de ce fragnment peptidi que dans un fluide du
corps dArive de |l a resorption osseuse du col- |agene. 17. Partenaire de
-Iié{son i mrunol ogi que sui vant | '-une quel conque des revendications 11 A 13,
A usilizer comre agent diagnostique. 18.KConposition inmunogeni que
conﬁﬁénant un fragnment peptidique tel qug dMini Ala revendication 8 ou 9.

55~ ~ ~ ~ ~ ~~~~~~1
- K

I

K

représente hydroxylysyipyridinbtine ou lysylpyridinoline.

£

(Wl 3s 10. Hybridome capable de produire des anticorps monoclonaux spécifigues du fragment peptidique de la re-
vendication 8 ou 9. ' '

11. Partenaire de liaison immunologique spécifique d'un fragment peptidique tel que défini & {a revendication
8ou9. ' S R

12. Partenaire de liaison immunologiqbe syivant la revendication 11, qui est un anticorps monoclonal.

13. Partenaire de liaison immunologique suivantla revendication 11 ou 12, couplé & un marqueur détectable.
. ' 14; Equipement d'épreuve pour déterminer la quantité d'un fragment p'eptidique dans un fluide du corps, dé-
~ e rivé de la résorption osseuse du collagéne et ayant une liaison croisée 3-hydroxypyridinium , Féquipement

comprenant un partenaire de liaison immunologique tei que défini & 'une quelconque des revendications
11 a13. ' ’ ' . : '

15. Utilisation d’un fragment peptidique suivant la revendication 8 0'0,.9-' dans la préparation d'un agent im-
4 - munogéne. - - :

16 Utilisation du fragment peptidique suivant;lz'a revendication 8 ou 9, oiiinme standard dans la quantification
" de la quantité de ce fragment peptidique dans un fluide du corps dérivé de la résorption osseuse du col-
lagéne. S

17. Partenaire de liaison immunologique suivant Fune quelconque des revendications 11 & 13, & utiliser
comme agent diagnostique. '

18. Composition immunogénique comprenant un fragment peptidique tel que défini a la revendication 8 ou
9.
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