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AT™ 9

A 73] oA, A7 wA 1)9] =48 ELISA(enzyme-linked immunosorbent assay), H|2%(colorimetric
method), Z7]3}8t¥ (electrochemical method), ¥33H (fluorimetric method), 339 (luminometry), YAAS
H(particle counting method), &<¢FE=AW (visual assessment), AFAH (scintillation counting method)
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Growth differentiation factor 15(GDF15)% Transforming growth factor B(TGF- B) cytokine 9
superfamilyo]t}. T}E ©]E S 7 macrophage inhibitory cytokine 1, placental TGF-3, prostate-derived
factor (PDF), nonsteroidal anti-inflammatory drug-activator gene &2]7|% 3lt}. GDF15E ¥, Wi, &=
59 FAHoA Fe Ao v S HoAR Hub A= & BHES Hole Aow dyA i, A, 9
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wigel 2y

2 9o GDF15(Growth differentiation factor 15) @& 58 FAsl= AAE st 1gA AHS Xdk
e d% 248 71E 1 #3E Aow, FAKHORE [gh AHT IAE Al N MES BAstm, 1d 2
29 FAHA A9E B A3, GDF157F 71 IgA Al S o QA2 d4# X dilnw (UPCR) 9 <) §t
-3 q

AE HolaL, ZLS_Z} A S QAEA £ AE B Solds YEiY, 1d § FHZAMIA GDF157}
I =

UPCRETH AFEAlClshe WEe] ¥& 4% 0 Solde ehie segomy ¥ @yl (FIS B 57 &
Ao AAE TS 1) ABF AW EE ¥ BAE JEE [ A8F A9 2 A9 AR Gt 8

SHAl o] 8d 4 St

=9 Zee 4
T 12 AT 3 x5 o], AE, AR, BAY, 244X GA HAE T H ELISAE B8 S
A¥ GDF15(Growth differentiation factor 15) #tS UEM Zolt};

BMI: A& &EA]4=(Body mass index);

HIN: 28t (Hypertension);

DM: Fx™ (Diabetes mellitus);

HBV: B& 7+ (Hepatitis B virus);

BUN: #3842 (Blood urea nitrogen);

eGFR: A7+ 7}-& (estimated Glomerular filtration rate);
UPCR: ¥+ (Urine protein creatinine ratio); %

GDF15: Growth differentiation factor 15.
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5

T 62 UPCRE 37HA wo = uyro] Z4zbe] ol disl] Hghs gt & SAA Fo48 v Zoltt

% 78 GDF15 2 UPCRo] 2y ol FAlS o|=8te o QA2 4, ZH=(Sensitivity) 2 Eo]A (specificity)
S ®oFE= ROC curveE YER FEot),

T 8L 1d F =HHA AdelA GDF15 9 UPCRE ®]@ g ROC curveE YeERW Tolt}.
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2 9o GDF15(Growth differentiation factor 15) #d 58 FAsl= AAE Xt 1gh AHS ok
e o 248 7|EE AFsi).

7] GDF15(Growth differentiation factor 15)+ AFAWHE 19 ot MEAdR FAHEH= HAS EFo=
Ei=

271 AAE GDF15 f-dA o] gk Zalolm i ZEH wE= GDFI5 dldd thak Ao AL EFow
Ei=

47 GAE BUFEPA B BZEGA o] vhgrsh, ol A Bt

v 2EY J|E, FHH2 ofAe] 7|E, dwd vlola ool J|E, ELISA 7|E
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7] BHe] JEE F7EE A7) GDF15 i olo] ©d BolHor Ajd 4 gl A Folxoz Ajst
= HEAE X F U 7] HEAE 8aL, E9EL, W 59 BE FRolE Fow ¥X
3 A (conjugate)d = Ja, wtEASAE 7] GDF15 T o]9] wile] Solxor A 4 Qe I
o HolAow AZT £ e 2x AL Flojvt. dE 5o, A7) S ELE HIF3A A (peroxidase), ¢
2}¢l E~uElA(alkaline phosphatase) T3 AFAl EAuE}A|(acid phosphatase)[dl: Saswo] HE=AThA|

(horseradish peroxidase)]d 4 9J3; FFEAQA A, FZol= F=(Coloid gold), ESFLHAIFAL
(FCA), =Tl o] AE] e Alo}d|o] E(FITC), RITC(Rhodamine-B-isothiocyanate), =LA

(FTH), 7-olAEAIFulE-3-4, EFod21-5-d, EFou4l-6-¢, 2, 7' -fF22EFod4-5-¢, 2',7' -1
S22 ZFod4-6-Y, ol =2 EgE 2AY-4-d,  HEIWEZgu-5-¢,  HEZHHEZ2o-6-
A 4,4-0]Z2F 25, 7-Urd-4-1 2-3a,4a-T] o} A}-s-21 T} Al-3-o & = 4 4-T]ZFQ 25 7-UHd-4-H g}
3a,da-t]olA-s-AthAl-3-ol e 5& AM&3h= Aol 7hssty, olel A=A Fert.
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A7 @A 1)¢] 4L ELISA(enzyme-1inked immunosorbent assay), B2 (colorimetric method), % 7]3}&HH
(electrochemical method), &3 (fluorimetric method), 33 (luminometry), YAHAIFH (particle
counting method), %= H(visual assessment), AAF7A5H(scintillation counting method) % Z=2HA
Ao o]Fojx] FORRE MY E o= sl Zo] g su, ool FAEA e

2 o] FAAQ AAldo A, & dyals

= IgA A S o Flat 9 Ao AsARE gRlets Hlole nt
/\%lﬂeﬂ o

2 WEet] fste], Igh A S @4E Adstel o) AES stuste] E45ta, 1d 8 2d § FAH% E
of AAbdaE EASt(E 1 =), T A, Igh AT SEAbelA] IPCR B GDF15 2 98 wagdt -5
3 ARTAE BAS, 293 A oS QIAEA GDF15= UPCR #tRth Wizth(sensitivity) % 5ok
(specificity)ollA £& A& BYow(® 7 Fx), 1d F FHHALIA GDF157F UPCRETE ARF-A o] 748 W
Fol =2 AR B Solde UEhS SRl (E 8 Fx), e [gh AT Ad Ee dF 24 T

| F&st ol82 & S-S /HAlsta ldh

ol TgA AT ek 9 o F &4

S alr o
5——“5_}, }é Eué’f_‘,

2
b

b
ot
il
o
o
b

| = 5}3tE RNA, DNA, ZYFE|=, 54, &
o} E o] yAME D HEA BEAR FAHE FOoRRE AUEE oju



[0056]

[0058]
[0059]

[0060]

[0061]

[0062]

[0064]

[0066]

[0067]

[0069]

[0070]

[0071]

[0072]

[0073]

SS=50ol 10-1686877

A7) GA 2)e] dde] g4 g SDS-PAGE, HAFHW, aLUAEAU(ELISA), LA B dud Ho
2 AE woRNE MEHE o shte WHoR FAsh= Zlo] whEAsh o] A EA] ki, Tt
Al e dade] By gl 34 Aes S BE UHS AT F odv

EE, Eoude

1) MPAEE GDFI5 & AlEo] Ha)sts wA; 2

2) 471 AlEoA GDF15 E-S A= AN RE AHsts dAE 23ste, [aA BT A8 == A

7] =38 WRel oA, dAl 1) A EE dASsE, HESEE, RNA, DNA, EEI=, a4, o
A = A, 3, steglol I He griE 2 AEA EAE AE oz E AEEE o=
stk Zlo] nRgA sy, oo A A ek

A7) GA 2)¢] GDF15 Hd AxE 9 2elEsk(Western blotting), " A-H3}8-A3H (Enzyme-1inked

immunosorbent  assay, ELISA), HazZ3sker GAW (immunohistochemical  staining), He
(immunoprecipitation) % W& 3 (immunofluorescence) 08 TAE TOZHE M= o= 3lilo] Hb
o2 FAsIE Flo| upEA sy oo dAH A Y=

wowge] TAA AAdelA), B AIRAEL [gh AWF AFAR 2 DY) YAHES s volo
A% ey Sstel, I AWF BAE AEste] Ao AFE st %@.6}1 19 % 24§ FE
of AAATHE BASYGCE 1 #2). 1 A3, 1gh AF SxelA PR 2 =

s

s *Pi}i}ﬁ]~ l;l_ii_ﬂ, 2 AALZA GDF15~ UPCR  gkx.th J@E(sensmmty) 2 5ol
o 7 @z, 1d A4 A GDF157F UPCRELTE Ab-a] of 28

A= 2

Fx), & Ege] 2= Wl Igd A

o ¢
4

o B BE
Aol R Agele B WP dAsE A B, ¥ wwe] Wgol 3] A % AFeld o3t

o Ast ARE Aste vhole vAS AdE] flsked, 1gA AT A4S Y
AES Fuste] ZAEAtHEEsta g d IRB-2014-12-014, AFA] A 2449 A 3l o 5o
|

TAA R, 20109 39 1L4FE 2014 69 309744 AFRHAAE Sl [gh AT dE dAES F
FHoz mYsoIt. X BE A= A=A B AL xﬂ*oﬂ e AHEE s,
Fastagd AA AL eJste] SAHSAY. BAEL A =4 A A A AFEglen,
A dANES 7 Fuz FFdsta B AL el o= ByAelA -70CE HAHATY. &
g, kel o], g, xﬂ@%ﬁl? BAY, g AAANEFT 84, T oy, dF ANV, 8F
cald . 9% AdobEd AgR7IES TE BAslen, 1d ‘;1 2d = %@?& o AAAIE
A8kt

A=A o] 348 (GFR)-> MDRD(the Modification of Diet in Renal Disease) W2l ¢&te] Aibatar, st 5¢
WAaEE 2% wilEe] ke oF wmAy eF FAolEd £X9 H]ES E3] UPCR(Urine protein
creatinine ratio)® #4138} tl. GDF15 g2 GDF15 Enzyme linked immunosorbent assay(ELISA) kit®E &A%
TREZS wg FYsigion, 3 HAbste] WHAE ghe R Fekelon, (DF159] FEY ALES ] k& 1
7} .

¥ 1
MEs k|
GDF15(M ¥ ¥z 1) RRARARNGDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQFRAANMHAQIKT
SLHRLKPDTVPAPCCVPASYNPMVL IQKTDTGVSLQTYDDLLAKDCHCI
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a2 A = 1e dEeERd mpel gl 3= P 39.51 £ 14.79A190W, FAL 103WHoR 49.3%E
AAGAT. AAFASFE 23.814 + 4.66 kg/m 2 UJEFT, A AFFAIEES 86.00 £ 36.46 ml/min o
flom, 3 1.7 £ 2.58 g/daye] @9 ghS YERAATE.

<AAd 2> FHAFE HA}
2 Age xEE AT Ag, ddste] AF2AHGAE AldER Aol Alstkel we v, 3714, 67)
4, 1d 59 FVRE YFHY

FAReZ, FAPA I AWHPHAE EFHAF Fr)e wEl Al ol FIdFHoZ T4
Blood urea nitrogen(BUN), serum creatinine(Cr), Glomerular filtration rate(GFR)< #x}¥

29 & ANE FFAT. By oyl F43F 717E Yo AFA S A& FAES w2 2450

a A, 1d F FARAF Ao BUNS 20.86 + 22.60 meg/dlL, Cr& 1.51 + 2.76 mg/dL ©]eH, GFRS
82.59 £ 34.65 ml/min = baseline Xt} o3lE = AIS HFoy 2 AfolE HolA= ¥Urt. 2d T F4
#3 Ax= BN 17.68 + 11.76 mg/dL, Cr 1.26 + 1.99 mg/dL 2 GFR 86.23 + 32.56 ml/mino.& EAE o
W 1d & F482 A3} 8|2 baselined HlS=d AAE BT

<AYd 1> BHE QA By

GDF15 Zol Igd AW % o) } L Awe) A8 ARE BHE S ot AR ol8d & dEA s 9
alol, 7] <aAlel BolA Pojzl GOFI5 7k 9 94 WaE BAESI

<1-1> AFFA A 3-8 (GFR) ¥4
A7) <A A 1504 DdolF AFFEA| o I8 (GFR) #hS #4181}

TAA o R, MDRD WA oz Aak® AAFA o] I (GFR)S e Al A1 S dA 15E 57HA] 57HA 2o
U3, One way ANOVAZ o]&3}e] ZF 9] GDF15 kel HrakS Wvws}

I Ay 317 & 20 e uRe} o], CKD stage 12 232.127 + 158.06 pg/ml, CKD stage 2% 418.434 +
311.07 pg/ml, CKD stage 3% 663.604 + 371.67 pg/ml, CKD stage 4+ 1019.088 + 616.07 pg/ml CKD stage
5 & 1491.021 + 410.53 pg/m¢ & YEltom Zhzhe BAH o folst o 2fo]E W),

=z 2
WAl A1 ZA 3k (Chronic kidney disease, GFR ¢

CKD) wHA|

stage 1 90 m¢/min < GFR
stage 2 60 < GFR < 90 m¢/min
stage 3 30 < GFR < 60 m¢/min
stage 4 15 < GFR < 30 ml/min
stage 5 GFR < 15 m¢/min

<1-2> Tl (UPCR) £4
A7) <A 1>ollA] Aozl UPCR k& 433t
TAHo 2, UPCRE 1 g/day oY A9 Igh AHFolA o T} FHAE Ao Hojdar, UPCR ©] 3.5 g/day

s ATFT wmtal F F 39 o] AZHA woem o] Azbe] g One way

vl

ANOVAZ H3kS Hlmsl3ich.

il
:L i
k=
)
2
of
X

o A 7] F 30 yERd vkel Zo], PR < 1 2§52 309.774 + 306.050 pg/mé, 1 < UPCR < 3.5 g/day
I1F8 503.109 + 357.126 pg/mé, 3.5 g/g < UPCR 1E& 789.371 + 569.728 pg/mE tebston Bzt
IFEE Fo3 zolE BT},

* 3
5 UPCR ¢
1 18 UPCR < 1 g/day
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[0115]
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2 1% 1 < UPCR_< 3.5 g/day
3 15 3.5 g/day < UPCR

<1-3> GDF15 &4

71Eo] R IgA o FRIAE3 GDF159] AaAaAE EA41etaat, GDF15 ¢k dwhgk(cutoff value), WZH:

(sensitivity) @ Eo|%(specificity)E A3t}

FARoR, w73 o] 2 o] FAXEE o=t xR A GDF157 UPCR BlaE 93] Z+z+e] ROC curve
£ Od" Us(E 7)), olE B3 Auuk, VHE 9 HolxE FAErt.  GDF159) ROC curve®] 79 Area
under curve(AUC) #ke] 0.848 ©]™ p=0.000 2 F<]3lith. UPCRe] 7§ AUC=0.704(p=0.030)2.2 FAX A&
2 o= 4 9o} GFISETE 2 s Btk 2 ¢ox BUNY 49 AUC=0.829(p=0.000), Cro 7<%
AUC=0.783(p=0.003)91 #e Bk, o] A% GDF15°] 496.32 pg/ml olA4Y A$- 29 U F4S o Fehs W
T 90%, Eolmi 72.9%%2 UERSTE.

oA ek mpe} o] (KD stage T-XHE kol 30 mé/min olth. wEkd 1AW AAV|Ee #HrlE 457 9

3 GFR ©] 30 m¢/min ©]%F A3 Ao dste] Al ROC curveE I ow, o] uwl GDF15

AUC=0.706(p=0.023) & u}gkar, UPCR & AUC=0.569(p=0.444) = ¢}, 13 % CKD stage’} W ALl A7])%

o182 o =3l=d Qo] GDF15E &S} IPRES F&3H4 288 o 4 Iy, =, o] wf, GDF15 409.27

pg/ml o] AL WL 72 7%, Eo|% 57.9%] AE RT).

<A 2> B AR ¥l

7] <Al 1>ellA A AR A o] E(GFR) B & (UPCR) <+ GDF15E HlaLsto], AaaAlE ghelstqitt

<2-1> A} FA ) F-&(GFR) ¥ GDF15 HlmL &4

A7) <8 1o BAE AFFEA IS (GFR) 2 GDF15Y] A#AAAE AHEZ JeEhggen, 57k #o=

i ARl wE Zzbe) 3} GDF15% WlaLske] A5

TAHOR, GFRE A$-, 7] 3] 1= AAete] TASH ow | AXE GFRI <AA o 1>0 A9} g
2 F3 GDF159] A =E a8 A4S 2 AuASE

ok
i
lo

84 1

MDRD equation,GFR(ml/ min/1.73m2)=175x(Scr)- 1.1 54x(Age)-0.203%(0.742 if female)x(1.212 if African American)

I A % 39 yERd vRe} o], -0.6499] AdAgr, 283 0.4229] =2 AWATE

T X 204 YeRd A3 Zo] UPCRTF GFRO A#A47F -0.257%1 A} vlustid & AddAE HoFa
(<)

S

TS, = 4o vl nkel o], CKD stage THAIEE FES 49, CKD stage 12 GDF15 = 228.1 = 158.9 pg/
ml, CKD stage 2% GDF15 = 411.9 + 313.0 pg/m¢, CKD stage 3& GDF15 = 663.6 + 371.7 pg/ml, CKD stage
4+ GDF15 = 1019 % 616.1 pg/ml, CKD stage 5% GDF15 = 1458 + 384.7 pg/ml & UEtow o] Azt (KD
stage & EF EAFHOE Fo3F 2olE HATHE

<2-2> T (UPCR) ¥ GDF15 H|® #4

A7) <d¥d 1>o|A BA%E wln(UPCR) 2 GDF15 A#adAIS HAslar, GDF157F Igh AlHFo] AW AES
W = Qe AR o]8E  =A] A

FAREE, AIEAUN A AUR PR $AS S AAE Behoz S8 0F15E e BEAT, 4
A5 agos rgla, 47 o ds

2 A3} = 5o yERd uhel o] UPCRF GDF15% 0.4979] AT, 0.2479 AWAFE 7= 5). o]=
UPCR#} GDF150] 474+ d#aAE 7HaL Slas & o vk 3, & 60 Yehd vhek o], PR < 1
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[0119]

SS=50dl 10-1686877

152 309.774 306.050 pg/mé, 1 < UPCR < 3.5 /day 152 503.109 + 357.126 pg/ml, 3.5 g/g < UPCR

TIFS 789.371 £ 569.728 pg/mlE UERgton] Hughe IFHEE fo3 AolE BT, = 5 2 & 6o

el vk} o] UPCR 2 GDF15 EF 44 %*’F%Jﬂr st AAAAE Beld. vk, UPCRe A S-olle

Albumin, BUN, serum creatinine, eGFR¥} 93t A#ATAAE Holy, Xuk FA] AW Au= & w5t
] (e}

H H
0Q

§i

IOF

B, FAA stk 2 RRAE melx 2
E%, £ 7o) UEhe uksh gol, 24zt FA] o QIARA GFISE PR @ 2ok NAE % Solwdx

=

AL
A
=

worlo

1
A2 wglor, s Uehd uwpel gol, 1d F FAAA A AEAd o] -30 nt/min o4 WE}
of IS A= GDFI57F UPCR 4k ™ UPCR 11 BFghut} 5& e @ So4g ngld.

=3y
Ed]
Age (Mean * SD) 39.51 + 14.79
Male (n, %) 103, 49.3%
BMI (Mean * SD) 23.814 + 4.66
Past medical history (n, %)
HTN 32, 15.3%
DM 19, 9.1%
HBV carrier 4, 1.9%
Solid cancer 10, 4.8%
Initial laboratory data
BUN (mg/dL) 17.84 + 10.02
Creatinine (mg/dL) 1.24 + 1.25
eGFR (MDRD) 86.09 + 36.46
UPCR (mg/qg) 1.7 + 2.58

GDF15 (pg/mL) 426.34 = 398.57
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EH2

Pearson’s coefficient UPCR UPCR* |p* GDF15 |GDF15° \p”
0.247** 0.468**
0.069 -0.023
-0.587** -0549  0.000 -0472** -0.384  0.000
0.219*  (0.158 0.023 0.646**  0.605 0.000
0.166** 0.141 0.042 0.623** 0.651 0.000
eGFR -0.257** -0.159 0.022 -0.649** -0549  0.000
BUN at 1y 0.109 0.170 0.075 0.278** 0.392 0.000
Cratly 0.155 0.109 0.256 0.353** 0410 0.000
eGFR at 1y -0.186* -0.146 0128 -0.510** -0.371  0.000
-0.141 -0106 0269  -0207* -0309 0001
BUN at 2y 0.174 0.142 0.120 0418* 0.377 0.000
Crat 2y 0.163 0.155 0.090 0.371** 0418 0.000
eGFR at 2y -0.079 -0.052  0.568 -0431** .0.323 0.000
AeGFR at 2y -0267** -0245 0007  -0.335** -0388 0000
£93
3000
i R=-0.649
R®=0.422
2000+ A
F 3
- " La
g &
IT) F
1000+
‘K
0 . : . " .
0 50 100 150 200 250
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=Y
3000+
¥HS&
2000+ .
) . ¥s
3 ¥#
S ¥ 1
10001 —_
L/ JR——
% I
0- 1
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
CKD stage
¥, p < 0.05 vs. Stage 1
# p < 0.05 vs. Stage 2
$; p < 0.05 vs. Stage 3
&; p < 0.05 vs. Stage 4
EHS
3000
R=0.497 '
RP=0.247
2000, ’
0
o
Q
o
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GDF15

Sensitivity (%)

3000-

-

1000+

= — L

UPCR<1 1<UPCR<3.5 3.5<UPCR

100+

20 1

0 v T T ] T 1
0 20 40 60 80 100

100 - Specificity (%)
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EH8
1001
m-
=
S— m-
£
%% -# GDF15
S - -« UPCRISEZ
w
20

Gl T T T T 1
0 20 40 60 &0 100

100% - Specificity%

s

<110> Chungnam National University — Industry Collaboration Foundation

<120> A kit for Diagnosing or Prognostic Analysis of IgA nephropathy,
including agent measuring the GDF15 expression level

<130> 2015P-07-034

<160> 1

<170> KopatentIn 2.0

<210> 1
<211> 116
<212> PRT

<213> Homo sapiens

<400> 1

Arg Arg Ala Arg Ala Arg Asn Gly Asp His Cys Pro Leu Gly Pro Gly
1 5 10 15

Arg Cys Cys Arg Leu His Thr Val Arg Ala Ser Leu Glu Asp Leu Gly

20 25 30
Trp Ala Asp Trp Val Leu Ser Pro Arg Glu Val Gln Val Thr Met Cys
35 40 45

Ile Gly Ala Cys Pro Ser Gln Phe Arg Ala Ala Asn Met His Ala Gln
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50
Ile Lys
65

Cys Cys

Asp Thr

Cys His

55

60

Thr Ser Leu His Arg Leu Lys Pro Asp Thr Val Pro Ala Pro

70

75

80

Val Pro Ala Ser Tyr Asn Pro Met Val Leu Ile Gln Lys Thr

85

90

95

Gly Val Ser Leu Gln Thr Tyr Asp Asp Leu Leu Ala Lys Asp

100
Cys Ile

115

105

110
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