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BREEFEREFSE

4 (IGFBP-4) K E&

ERSERERKAFEEEH4(GFBP-AHFBRBIANZEER
HERBKESIE(ACS) BEFERAROMEBHNG
BB NHREDITSEY. ©1HE IGFBP-4i@it SiTiRiEx
MIEER-APAPP-A) KBTI

IGFBP-4 K ERHIPAPP-A

LETPAPP-AA N O M EFBNBESREY. M
RRE, EARRENEGREEMIIPPAPP-AR
KEEEM. Ltksh, ARKPBEIRPZKFEHPAPP-A
A REREBIIR A NI 10, HMERES BT EN O
EARREH (MACE). FEHE, PAPP-AKIMBHIE
WA LURS SproMBPESBIPAPP-A, X555k
HRBATIRTERX, o, PAPP-ANEEHMWIEEZAT
ZWEMR, FER—MNENRTATRIEONEERE
HPEFl. SMs2, XERHEIFEESPAPP-ARANT %
BT IR 2B AR ] SEAREMo

PAPP-AR—MEREERE, HEXrERYWEIGFBP-4,
PAPP-ASSZMEHIIEMet135-Lys136 ZIEH) IGFBP-41]]
LA DNHEE: N#IGFBP-4(NT-IGFPB-4)FCik
IGFBP-4 (CT-IGFBP-4) (IWE1) ., HFPAPP-ANE
RO, HINNARARENIGFBP-4K ERAI{ER
PAPP-AMYE T EY.

8&H

IGFBP-4{ERIZERIREY

REMATREA, IGFBP-4 7 B a] AT 2 M e AR mhBk
SEMEBENAROESEMHD. Lo, FERNZRENE
TZRRNEM, FIPAPP-ATE (2) XBEENE
BEERTERERRATN—82E8ERS.

Gt ML &

HyTestigt Z kB g, BFRAAEERNNT-IG-
FBP-4F1CT-IGFBP-48y % &M,

oh, BINFIRENT-IGFBP-4FCT-IGFBP-4HEAH
EHo




PAPP-A

IGFBP-4

PAPP-A dependent NT-IGFBP-4
cleavage

CT-IGFBP-4

Activation of @
IGF-Receptor /

|IGF-Receptor

Y

Cell signaling

El. PAPP-AKfRIGFBP-4fREE., PAPP-A HRMKEMet135-Lys136 ZIEMIGFBP-4, FZRMNEBEKEAENT-M

CT-IGFBP-4, FIBIGF#ER.
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NT-IGFBP-4F1CT-IGFBP-443 514 s 55 BE ik

ENFAFRT2MEENEZEINGE, ENESMEIRS
IGFBP-4#PAPP-AZE HKBI A EBFRA().
YEEEISKIGFBP- 4D FRIEMNEMESEH

BY, ATAFFAMMEBEMMENAE, EMNT-1G-
FBP-4CT-IGFBP-4 (BILE 2) .

Assay for NT-IGFBP-4

Novel

Detection MAb: IBP180

NH, -
NT-IGFBP-4

Capture MAb: IBP3cc

Assay for CT-IGFBP-4

epitopes

Capture MAb: IBP182

CT-IGFBP-4

Detection MAb: IBP163

B2 AUEMNT-IGFBP-4 (/) # CT-IGFBP-4 (f) BRI REDHTEE.
BICT-IGFBP-4B9# &AL,

FKilERBIENAFIF &

NT-IGFBP-4XHXRBBD AT AR
IBP3-I1BP18OAIFHFH#MN-IGFBP-4, IBP31XiR
FILIEIHER, MIBP1S8OIRBIMmAA . EAHANT-IG-
FBP-4 HIREMLWE 3A Fimo

CT-IGFBP-4%k X REDTIAF. FHIBPIS2/EAN
IRPUA, IBP163EAK MK, IBP182IRFI£K
IGFBP-4FICT-IGFBP-4KE, MIBP163R5%
KIGFBP-4JEIGH I RMUES. EEHCT-IG-
FBP-4MIRIERLZINE 3B Fimo

HRPIRICRLMIGFBP-4 K ERELISARN, @
ARENIEAHRPRAMRERYL,; AWM, HRHIEF
BEREMWER: IBP163-IBP182HRPHETF
CT-IGFBP-4MEMIBP180-IBP3HRPAET
NT-IGFBP-4%E.,

BHIBP3ccFRMIRGINT-IGFBP-4MHRAL, £H1IBP1635FF 4R

FEAMWIGFBP-4KFERELISARKFEN 2 K
IGFBP-4 #3F, ETFREMNRZTXXRMME(<2%), [
NRBEESHTERABIGFBP-4FK RN,
NT-IGFBP-4FMCT-IGFBP-4% % ZEH M
ELISAMNKIFEREESZ MR PIRE (1-6).




b

HyTestiZtN-IGFBP-4HMC-IGFBP-4M 4 E4H FRIRE, XEFHELQENRERNBE TR E
EH,. XEEARERETHIDYWARR, F€5 MR M, REAZTHNBNRENRE,

1000 000
100 000 A
& 100000 £
O O
10 000 A
10 000 A
1000 T T T | 1000 T T |
0] 1 10 100 1000 (0] 1 10 100
NT-IGFBP-4 (ng/ml) CT-IGFBP-4 (ng/ml)

3. (A) NT-IGFBP-4 1 (B) CT-IGFBP-4 AR KR EMNE XTI EL%. TAEITIBP3-1BP180 (H#IK-1al) BFNT-IGFBP-4 ME,
FAECSTIBP182-IBP163FCT-IGFBP-4iI%E,




IGRERFT

GFBP-4FEMIGRYBEEETIMRTH R, #i]
ETEBI THRENT-IGFBP-4FICT-IGFBP-4{E R4
YR E Y TR TRY X B IR R .

l. Postnikov et al., 2012: Prediction of short-term
to medium-term cardiac events and death in
patients with suspected acute coronary syndrome

EXZEMNH, 180ZFMIESTERIEEACSEERNEDTA
M¥THFARFIEN T IGFBP-45 B, ESTERIEE ORNIESE
(non-STEMI) BYiZBTE T OB ER I AV R IE SAE IR

E6 N AMMEIFEAA, NT-IGFBP-4FCT-IGFBP-419##
IEEEMACEN®RNEAF, 8EFEMIFMLEMET
(ROCHIZL TEIMESNFI0.86F10.81, WE4; BE
HEIERTEIEXTAR) -

MACEMKaplan-Meier4& FZH&RIBNT-IGFBP-47]
CT-IGFBP-45%kEMACER MR JAEFTHIN
FILb 330 13.79F17.93, ERIFENRE, KEHERE
EERIZNAR.

FAEXSF, HNENRTBTRNIGFBP-4F/ BREVEHT
AT A e A MR B FF R o

ROC Curve / NT-IGFBP4 / AUC=0,8563
'| —

209
2

True positive rate (Sensitivi

[0} 0,2 0,4 0,6 0,8 1
False positive rate (1 - Specificity)

ROC Curve / CT-IGFBP4 / AUC=0,8095

True positive rate (Sensitivity)
0 ©O 00 o0 0 o oo
— N W A 00 OO N © [(e)

(e} 0,2 0,4 0,6 0,8 1
False positive rate (1 - Specificity)

4, EFNT-IGFBP-4(A)FICT-IGFBP-4(B):lIHI6 N BMACEFH
MIROCHIZ D . {EMIBP3-1BP144 (FFA-1) HMINT-IGFBP-4 (A).
fEFIBP182-IBP163 (J#3K-1M) #MCT-IGFBP-4 (B),




1. Hjortebjerg et al., 2015: Prediction of long-term cardiac death in patients with Type 1 Diabetes

Hjortebjerg Z(2015) Hi5 T IGFBP-4 5 ERTE | BU¥EFR R
(TD)BEFHFENES). X78HIMERFBHERS B
TIDEEMS2FEEAREENTIDEE#ITT A
12.6 B HIBEERE,

EXNERNEZOMEBRRERHATAERG, NT-IG-
FBP-4FICT-IGFBP-4MEKEMAROMEFR TN
MERZ, XKD 585.81(P<.001)F12.58(P
=.030) (WK ) . EABE, NT-IGFBP-47]

CT-IGFBP-4RERTHENEEANXILL 1, H8Eb
ZF, ZMREVE R A OMEFRT URBEGH
PAPP-AKFETL X,

STFROCHHM, FEHAREIZORZTIDEE, NT-I1G-
FBP-4 ROCHIZ THER [FIUE (95% BfEXiE) 1 -
0.77 (95% B\fEX|a 0.71-0.84) ., CT-IGFBP-4X
0.74 (95% E{5Xid 0.66-0.81) »

£ 1. FACOoXE)ARHINT-IGFBP-4FICT-IGFBP-4 5B FET-RAIX R,

Cardiovascular Mortality

HR (95% CD* P Value

Unadjusted 6.58 (3.75-11.57) <.001
NT-IGFBP-4 Adjusted for nephropathy 413 (216-7.88) <.001

Adju_sted for nephropathy and 5.81(2.62-12.86) <00]

cardiovascular risk factors

Unadjusted 4,90 (2.70-8.82) <.001
CT-IGFBP-4 Adjusted for nephropathy 2.82 (1.43-5.55) .003

Adjusted for nephropathy and 258 (110-6.10) 030

cardiovascular risk factors

*HR: hazard ratio; Cl: confidence interval




l1l. Hjortebjerg et al., 2017: Prediction of short-term to long-term mortality in patients with acute
myocardial infarction

HjortebjergZ A (2017) 53656 IZ= AR KTk CHITFIMREIRE, HiIRRTIEE/ERM, @isE
ANBITHSTER B OB EEZERINT-IGFBP-470 o RBUHA GRS S50 ITE,
CT-IGFBP-4 U R 5EZIGFBP-4RKF(7), B ZTE

JAEEENT-IGFBP-4FCT-IGFBP-4KFMARASFRE R Kaplan-MeierD i &E, OMEE4HSHRBIAZIIET
RAEX, gEO0NEFRCE, ERRRESEMN—EN XEEgi=1A (WES5) .

RpEEEA 2.54 (95% BIEKX[E) 1.59-4.07; P<0.001)

M 2.07 (95% Ef=Xid 1.41-3.04; P<0.001) , ¥

IGFBP-4/ BRI NA B 15 M XL E ZMIGRIER N ET

A NT-IGFBP-4 B CT-IGFBP-4
0.3 i B
— 31.6-100.8 pg/L — gi igés (;%L/L
— 100.9-132.6 pg/L — sse0un
oy — 1327-1848ugll —— o
s — 1849-8101pgl. = : :
I £
o 0.2 .
= CED 0.2
£ 5
g ©
8 0.1- 2
5 g o1
L p—— 5
r—
0.0 T T T T T | 0.0 . r . ; : :
0 1 2 3 4 8 6 0 1 2 3 4 5 6
Menths ot follov-up Months of follow-up

El5. 2 OAESEERERNT-IGFBP4 (A) MICT-IGFBP-4 (B) HIES BHN6 ™A OMEITE,; Kaplan-Meierd .
ZEfRRikke Hjortebjergt#t ik IEiR 1,

IV. Postnikov et al., 2018: Prediction of short-term to medium-term all-cause mortality in patients
with acute heart failure

HFH#THONRBREM OB L REMETE . ROCHZL TEIN5)780.753%10.727, EIAEEZA
NEERE, HNBNIGFBP-4HEMEAELNIRIE IERMBELHELEERE, CT-IGFBP-42—1MBAM—
(HF) #SREHNEMRES (6)e FHENITETCT-IG- FERTERHIXCEYIFEY (WK 2)
FBP-4X2MHF BEERAFFTEHNTENE, CT-1G-

FBP-47E NPeBI3$156 B 2 MHFRI2BENEFEmE

TN, CT-IGFBP-41MFEIF N AFNMENEREET

2. RO RIBEECT-IGFBP-4KFEI1EMIBAMEIH2EFE L ERIAREERILEHR (95% Cl).

One month mortality One year mortality

Hazard ratio, Univariate |Hazard ratio, Multivariate| Hazard ratio, Univariate |Hazard ratio, Multivariate

CT-IGFBP-4 6.15 (212-17.79; 5.39 (211-13.76; 4.20 (211-8.39; 3.26 (1.63-6.51;
>92.5 ng/ml p=0.0008) p=0.0004) p< 0.0001) p=0.0008)
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1.

Postnikoyv, A. B. et al. N-terminal and C-terminal fragments
of IGFBP-4 as novel biomarkers for short-term risk
assessment of major adverse cardiac events in patients
presenting with ischemia. Clin. Biochem. 45, 519-524
(2012).

=

Detection of IGFBP-4 Fragments as a Diagnostic
Method

EP 2448969, US 9012610, US 9964549, JP 5840605,
KR 101767611 and CN 102471379. This invention

2. Hjortebjerg, R. et al. PAPP-A and IGFBP-4 fragment levels - ) : )
in patients with ST-elevation myocardial infarction treated ~ describes a method for diagnosing of cardiovascular
with heparin and PCI. Clin. Biochem. 48, 322-328 (2015). diseases, which comprises detection of IGFBP-4
3. Hjortebjerg, R. et al. IGFBP-4 Fragments as Markers (insulin-like growth factor binding protein-4)
of Cardiovascular Mortality in Type 1 Diabetes Patients fragments in patients’ blood. It provides antibodies as
\é\ggzca.nndok\)/v'thg(?ﬁei\'eb%rl‘gon‘ﬁtohg' 3T0h3e2 J;g‘jga('zgfwf“”ma' well as epitopes for antibodies, specific to proteolytic
rinology avol o0 ' fragments (both N- and C-terminal) of IGFBP-4
4. Konev, A. A. et al. Characterization of endogenously . iqinated from IGFBP-4 molecule after its cleavage
circulating IGFBP-4 fragments—Novel biomarkers for b ifi PAPP-A. Antibodi d b
cardiac risk assessment. Clinical Biochemistry 48, 774-780 y specific protease S ntibodies cou €
(2015). used for development of immunoassay methods
5. Konev, A. A. et al. Glycosylated and non-glycosylated for quantit:ative or qualitative detection of IGFBP-4
NT-IGFBP-4 in circulation of acute coronary syndrome fragments in human blood.
patients. Clin. Biochem. (2018). doi:10.1016/j.
clinbiochem.2018.03.004 Method for Determining the Risk of cardiovascular
6. Postnikov, A. B. et al. C-terminal fragment of IGFBP-4  Events Using IGFBP Fragments
is independently associated with mortality in patients
hospitalized due to acute heart failure. Poster presentation .. . .
at ESC Heart Failure 2018, http://u.to/MmpyEg (P1828). us 1019106.6.. This |nvgnt|on describes ’Fhe method
. . o - for determining the risk of future major adverse
7. Hjortebjerg, R. et al. Insulin-Like Growth Factor Binding i . R .
Protein 4 Fragments Provide Incremental Prognostic Cardwvaslcu'ar events, which comprises detection
Information on Cardiovascular Events in Patients With proteolytic fragments of IGFBP-4 or IGFBP-5
ST-Segment Elevation Myocardial Infarction. J Am Heart (insulin-like growth factor binding protein 4 or
Assoc 6, (2017). insulin-like growth factor binding protein 5) in
patients’ blood. The present invention provides
antibodies and immunoas-says, suitable for specific
measurement of proteolytic fragments of IGFBPs.
In current invention the IGFBP fragments are
suggested to be utilized as blood biomarkers for
the risk prediction of major adverse cardiovascular
events (MACE).
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BRREFEKEFESERS 41GF4 IBP3cc IgG3 FIMEFE, EIA
IBP163 IgG1 EIA
IBP180 IgG2a EIA
IBP182 IgG2b EIA
- .
=
Fmai =E 4hE XiR
NT-IGFBP-4, A, B4 8NGP4 >90% B4
CT-IGFBP-4, A, E4 8ILG4 >90% BA
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