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[0084]

[0085]
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2 Al o 1
Babe A % 29 A8 2]

Aol q @Al FA WAY AFNES AV 9% wlolovtAZ wEe] Astel, Wgold F 5 ol
Pre B4 L 1345 TPl AA 6092 BoE Y 23 Az A

Z%& A7 (indication biopsy)< Al 5}

of &W AlEE FHsIAT. e AA A VSAEEEH A VErE A AW ARE T 4
S A HEghAel Heke] wet 5 For EREJT: A wisld AFE (ABMR) o 1270, T Al w7l
A AXEES (ABMR) # 87, BK wlo]ejs 4l (BKVN) +* 570, F9 o]Ao] ¢l (NOMOA) + 117, @ 7|=

AR AL 2Ee AT, o AT obk P9l 7]
Al AN AW FlF skt

24 Al o 2

2 AR 7 E dAFe] E

FHE AW AZEXRE o|ldo] ®iaE Pisitkun et al. (2004) 2 Alvarez et al. (2012)¢8] WS oF7F 34
Sto] Ak ZAA R (step-wise ultracentrlfugatlon) Wy o g dAES Bysignt, FAZoR ) 72 A
H7PAZEE 30 mL o]/ AW AlEE FHsIglen, 747t 4 /\]Si‘)ﬂ 400 pl Z=E oA AsfA EFE
[50 pM 4-(2-animoethyl) benzensulfonyl fluoride hydrolchloride(AEBSF-HC1, A]lZzm} &=&]x]), 2 uM
Leupept in-hemisulfate(A|2r} &=2]%]), % 3.3 mM Sodium azide(AZv} Ld=gx])]E H7}etHct. A AE
(whole cell), AW 9 <IA}(large membrane particles), % ©& = E3e= & FAE(urinary

sediments)< A|A87] fl8te], 23 AEE 4,000 rpm, 4E°1*1 158 b AT sgla, dadgs =2

7HA ~sof of Bytste] A el ARSI

)
o,

& 3 2N AES 47 150l B slEAY A 1R 5 B 3 o 2ol A 158 B¢k 17,000xg

oA AA EEslar A= (N1)S FHH . N1 Beckman Coulter Optima L-80xp = ¥4 #&7], ZH

SW40Ti (Beckman Coulter, Brea, CA, USA)E A}gste] A2olA 70 & &<t 200,000xgolA = U4

HEAIZT, S Bgar FEs 11 mLe] DPBSl &afAA AHF ths A2o)A 708 F<F 200,000xgell A
e

O 2 94 BRSNS men oA B3 BN 2y &% QA Aol s,

J% i M

2 Al o 3

LC-MS ¥4 & vz 9l

ZRyeus A4S 93 BZ Frle B2 Ax, owd 7183 2 432 AT, AAE JEolE EF3ES
g7l C18 94 AzntEIgYE ALgste] AXA v Vk-f% AA] A2ulEa# 9 (nano-flow

liquid chromatography)®} Agtel n¥dls A ¥ (high resolution mass spectrometry) o2 #243}it},

N

Proteome Discoverer 2.2 (Thermo Fisher Scientific)E AR&3le] Ad doleojx~ B4 9 gkl g A&
(label free quantitation, LFQ) &A1& &3} AAo]d] AXRS Ad EE oSS 93¢ vlojenfA £1
= AAEGlT. o] 2H, 1820 /He] aMe] i WMES 1. DAVID A=A H dlo[Emo] s A
g3te] fFraa 2524 & (Gene ontology assignments), 4 715 B Kegg 4= A4S T3

4 4] o 4
dholorl Fu A
dlolont] Fi BAR @A Adat BAe (= 1o okl zizel Welsd 1§e tEshs

o

=
g wtolemtAE deEshy] fla, t-Hl= o] NOMOA ¥ DONOR 1&3} w|wsle] &9t/ of2 HH
AH] (abundance) & zt= w@wlA S Hago), w3 Aol ZF(volcano plot)S AF83te] NOMOA T3} W&t
o 2 v o]Fe] HpolE Kol S A T 7HA BACA FEE dwds AEsta yUex T g
A w3k oAl wlaste] gt EAMS] fFolgk AfolE Blal Sl BE A1 p <0.059] Z 2 (cut off)
2 FPEA.

41, ABIR $Hbe] i vlolontA Bl % 13} A1

=
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41937019 AW WA EE Zpzto]l Wy g dxske 54 Hlo|emAE Mddstazr shglon
Proteome Discoverer 2.2 (Thermo Fisher Scientific)E AR&sle] Ad dolgo]x 4 9 gl sg] A
(label free quantitation, LFQ) #21S Z-&3}o] 1820712 AW 4L whilds gelsleitt

182070 AW A4F: @id FoA ABR v 7HEE F Ae wpAE AEstr] fste], MA T HEEE AMS
3ol NOMOA 2 Donor L3} Wlaale] ABMR ZEollA 98k tt2 o =44 (abundance) S 24E @uldS 1
Ao g At 108782 o] ABMR el ARt SolAo s Wiy AL 2SIk tH(p<0.05)

o2, NOMOA 153k ABMR 15 WHE Mlawste] 2uf o] o] MR AolE mol: widE Qld Azt 834
7 wado] AEE R (p<0.05).

A7) 12k AdE 108F2 Gl A o) o] o) TE AfolE Hols 8347 dlE FolA FEy
S ABR VA FRE FHF MAwsli, TOMRT 2 BKWT3 EAju]9] 93k xfo]Z2 thA] Hlu
[F 119 YeRRSIT.

# 1
NOMOA, DONOR 3} ABMR ol A zpol& Hols= whild H=(46F)
= Protein | Abundance | Abundance | T test | T test | T test | T test Ay
W3 FDR Ratio: Ratio NOMOA | ABMR ABMR ABMR
Confidenc (ABMR)/ P-Value: q
e: (NOMOA) (ABMR)/ Vs Vs Vs Vs donor
Combined (NOMOA) ABMR TCMR BKVN

Q07000 High 4.276 0.000125 [0.001 0.267 0.525 0.051 HLA class [
histocompatibil
ity antigen

015144 High 0.423 0.018431 |0.001 0.021 0.044 0.127 Actin-related
protein 2/3
complex subunit
2

P01019 High 6.23 8.81E-10 0.003 0.007 0.324 0.002 |Angiotensinogen

QONZD2 High 0.273 0.022965 0.003 0.041 0.227 0.000 |Glycolipid
transfer
protein

P08697 High 3.009 0.000109 0.007 0.018 0.023 0.005 |Alpha—2-antipla
smin

P02652 High 4.085 9.45E-07 0.007 0.975 0.328 0.005 |Apolipoprotein
A-T1

P01008 High 2.679 0.00045 0.008 0.060 0.138 0.001 |Antithrombin-II
I

P62244 High 0.21 0.00477 0.008 0.129 0.122 0.003 |40S ribosomal
protein S15a

P02647 High 3.143 6.21E-05 0.009 0.019 0.651 0.001 |Apolipoprotein
A-1

Q16563 High 0.378 0.009505 0.009 0.005 0.201 0.001 |Synaptophysin-1
ike protein 1

QIUGM5 High 4.342 1.28E-08 0.010 0.580 0.053 0.085 |Fetuin-B

P18428 High 3.655 7.69E-06 0.011 0.020 0.004 0.001 |Lipopolysacchar
ide-binding
protein

P21291 High 0.395 0.013813 0.012 0.013 0.045 0.047 |Cysteine and
glycine-rich
protein

P15291 High 3.045 9.35E-05 0.014 0.034 0.157 0.010 |Beta-1,4-galact
osyltransferase
1

P02753 High 3.902 2.92E-06 0.014 0.037 0.047 0.008 |Retinol-binding
protein 4

P54709 High 0.27 0.042444 0.016 0.154 0.272 0.030 |Sodium/potassiu
m-transporting
ATPase subunit
beta-3
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Q8WWT9 High 0.215 0.004434 0.016 0.004 0.250 0.001 |Solute carrier
family 13
member 3

P01034 High 4.863 1.24E-08 0.017 0.011 0.026 0.016 |Cystatin—C

P00746 High 6.285 7.42E-10 0.018 0.015 0.016 0.008 |Complement
factor D

P29622 High 3.368 2.45E-05 0.018 0.026 0.048 0.013 |Kallistatin

PODJI8 High 0.353 0.047116 0.020 0.498 | #DIV/0! | #DIV/0! |Serum amyloid
A-1 protein

P21810 High 2.565 0.000742 0.020 0.255 0.968 0.101 |Biglycan

P14174 High 0.133 6.23E-09 0.022 0.085 0.124 0.048 |Macrophage
migration
inhibitory
factor

P27169 High 4.935 6.45E-08 0.023 0.045 0.023 0.021 |Serum
paraoxonase/ary
lesterase 1

P00734 High 3.597 9.72E-06 0.023 0.078 0.041 0.013 |Prothrombin

Q15485 High 2.348 0.000814 0.027 0.405 0.388 0.046 |Ficolin—2

Q06033 High 2.086 0.013977 0.031 0.015 0.053 0.036 |Inter—alpha-try

psin inhibitor
heavy chain H3

P05546 High 3.667 7.34E-06 0.033 0.123 0.067 0.019 |Heparin
cofactor 2

Q86Y46 High 0.253 0.00696 0.034 0.626 | #DIV/0! 0.061 |Keratin, type
IT cytoskeletal
73

Q92520 High 2.658 0.005751 0.034 0.232 0.630 0.027 |Protein FAM3C

P06681 High 3.37 2.43E-05 0.035 0.061 0.057 0.011 |Complement C2

P04278 High 2.461 0.000239 0.037 0.442 0.061 0.025 |Sex
hormone-binding
globulin

Q9BZF9 High 0.472 0.049706 0.037 0.778 0.205 0.006 |Uveal
autoantigen
with

coiled-coil
domains and
ankyrin repeats

Q9Y512 High 0.402 0.043272 0.038 0.006 0.618 0.003 |Sorting and
assembly
machinery
component 50
homolog

Q92845 High 0.329 0.029713 0.038 0.011 0.423 0.000 |Kinesin—associa
ted protein 3

014657 High 2.267 0.017737 0.039 | #DIV/0! 0.056 | #DIV/0! [Torsin-1B

Q969L2 High 0.439 0.032975 0.040 0.024 0.108 0.000 |Protein MAL2

PODOY2 High 2.562 0.000752 0.041 0.191 0.183 0.003 | Immunoglobulin
lambda constant
2

P11678 High 0.242 0.023956 0.042 0.343 | #DIV/0! 0.166 |Eosinophil
peroxidase

P01860 High 4.256 7 .56E-07 0.044 0.147 0.105 0.022 | Immunoglobulin
heavy constant
gamma 3

Q99972 High 5.61 6.48E-09 0.046 0.053 0.144 0.038 |Myocilin

P20062 High 4.436 0.000954 0.046 0.912 | #DIV/0! | #DIV/0! |Transcobalamin-
2

P26572 High 3.104 6.07E-06 0.046 0.035 0.198 0.229 |Alpha—-1,3-manno

syl-glycoprotei
n
2-beta—N-acetyl
glucosaminyltra
nsferase
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[0094]

[0095]
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014896 High 4.395 0.000457 0.047 0.176 0.454 0.132 |Interferon
regulatory
factor 6
P14543 High 2.464 0.001158 0.050 0.077 0.127 0.032 |Nidogen-1
P00403 High 0.167 0.00137 0.050 0.473 0.331 0.185 |Cytochrome ¢
oxidase subunit
2
4-2. ABMR Eo|# ufo]lontAL] HE
ABMR, TCMR % BKVN oAl 747} Eo]Ql dAiG duilds wAsty] 9t T H2E #4& 7|Hte s HF &
wogelRe dusn, 4 oaE gl Folx NOWA F ER DONOR 3 Histe] ABIR ol Aw So]do
2 a@nE 9 FolM NOOR 23 wlaste] Wl Z2uele] 2w o Atolsk vhe wedm MM 3
A 7] A

A7) [ 119 12k AEE 46 d9d FoAl, TCOMR w3} Hl13}e] ABMR well A qk f-olshAl th& Ht EAIH]
(abundance)& %¢ u TR entAR Mesta, BEWw} Hlasle]l ABMRTAIAIRE f-98kA] thE 3
7 AP (abundance) & Zt= @ HS FH wlolovwiAR MESGlar, wiAwtow 7] 7 1 ulo]ewntr
W F FEYHE 87H @ldS TCMR, BEVNZF ABMR #ollA] X}ol7} olAs= Z %5 ABMR wlolQuiA dwjd=z
AAser. gld wuwide 37 [% 2]o yeRdH whe}l o], LBP(Lipopolysaccharide-binding protein,
UniProt Accession No.P18428), CSRP1(Cysteine and glycine-rich protein 1, UniProt Accession No.P21291),
SERPINFZ2(Alpha—2-antiplasmin, UniProt Accession No.P08697), RBP4(Retinol-binding protein 4, UniProt
Accession No.P02753), CST3(Cystatin-C, UniProt Accession No.P01034), CFD(Complement factor D, UniProt
Accession No.P00746), SERPINA4(Kallistatin, UniProt Accession No.P29622), PON1(Serum

paraoxonase/arylesterase 1, UniProt Accession No.P27169)°]$it}.

}_

4-3. At ABMR Eo]% nlo]lomiA o] EA 9]

HF AR vtolentA e 54E& &<1st7] fste], DAVID AERZE HolHuol~E AMEste] A 2EEA
S+ (Gene ontology assignments), 2} 7% % Kegg A2 A4S Fds19en, 7 232 [F 2]d YE
At
x 2
AR ABR Sold wAe) 7)5H B4
S2H3 A 2=} BP direct MF direct Kegg pathway
P08697 |Alpha-2-an |SERPINE2 ‘regulation of blood rendopept idase :Complement and
tiplasmin vessel size by inhibitory activity|coagulation
renin—angiotensin ‘protease binding cascades
. . ‘serine-type
‘negative regulation of endopept idase
fibrinolysis inhibitor activity
‘fibrinolysis
‘positive regulation of
collagen biosynthetic
process
‘positive regulation of
stress fiber assembly
‘acute-phase response
‘platelet degranulation
‘negative regulation of
endopeptidase activity
P18428 |Lipopolysa |LBP ‘opsonization
ccharide-b acute-phase response
inding . te i
protein ‘innate immune response
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[0099]

[0100]

[0101]

[0102]

[0103]

[0104]
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P21291 |Cystein CSRP1
and
glycine-ri
ch protein
1
P02753 [Retinol-bi |RBP4 ‘eye development
nding ‘retinoid metabolic
protein 4 process
P01034 |Cystatin—C |[CST3 ‘negative regulation of ‘cystein—type
proteolysis endopept idase
‘eye development inhibitor activity
‘response to nutrient -beta—amyloid
levels binding
‘cellular protein ‘protease binding
metabolic process ‘endopept idase
inhibitor activity
P00746  |Complement |[CFD ‘complement activation ‘serine-type :Complement and
factor D ‘platelet degranulation endquptidase coagulation
. . activity cascades
‘proteolysis
P29622 |Kallistati |SEPINA4 :platelet degranulation ‘serine-type
n ‘negative regulation of |endopeptidase
endopeptidase activity inhibitor activity
P27169 |Serum PON1 ‘response to nutrient :phospholipid
paraoxonas levels binding
e/aryleste :cholesterol metabolic
rase 1 process

2

Euiyd)
é['

12

7] & 20 yERd wRel o], byl ABR Sold wiAE BA @43, da% gy 9 A
(Innate immune response)¥ ##o] U= AL & & don, XMty upA F (SRP1S 7154 &

Hag up gl

44 ABVR Eo]% wlolouly] Ashw ol

ox, M
O I-E
- I+

X ol

3% 29 8%F9] wA(LBP, CSRP1, SERPINF2, PON1, RBP4, CST3, SERPINA4 2 CFD)ell tha] ROC ¥A1<
F-83te], NOMOR, TCMR, BKVN ¥} ABMR+ S +E3 4 &= wlelewtAL] FAEe Hrlste] [= 6]o LER
Ak, 1 AR, FA ofg WAL BE ulo]e mpA A 0.5 o]do|r, RIZFEel Holke glojA wig- e F
& e s F3aed 4 9.

= =2 AR AN

4-5. ABMR 5ol4 wfolemtre] H-F

AAe] 44l AEE 8T vt ovtA F F7h BAE Bal AW 2F LB % CSI3e sl 1FS AAek
o.

A6 13 B R Agela F 5 ol A% A7 (indication biopsy) & ABWE BA 8 A o)
o A7 23 Am Aol 2w ARE FPSh £, AA G NFARTE G N1F5E Ao a0
NRE UG, BAEe 400 WAHA Add o 5 Pz wRA: @A AAY Avnss
(ABYR), T A% WA AR (ABVR), BK mFole]z AMZ (BKVN), =& o]4ko] 9l i (NONOA) 2 7]

a2
e
o
o,
2
ok
{o
o
il
N
)

[}
F ol Wag sk Bae] awe Adsge. o 4

52+ (DONOR) <. =34€ 5F
AaPstRon, BE A AA MY S5 Wk

H7E91 s 9] FAE wro} 3
119 A% gzt sidshs A4 txa (control), 789 F& ol4o] gl o (NOMOA), 1092] 3] vj7)
4 AT (ABR) 9] 7F W AIRRRE Zeld dagd dsf fxd %E‘%QE 8%l ABIR 5o]% ni7|
o] guly Wy FFS ST, dad BE2de AMgE A0 AR ® 33 Zrh

# 3
A A ZAF Cata. No
o7k LBP A R&D systems AF870
017+ A]2=ElEl C (CST3) A R&D systems AF1196
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| -9 4 IgG+HPR | GenDepot | SA007 |

T 7a D 7bholA] E1EE ulel o], LBPE NOMOA T tiH] ABMR oA 6.4 8] Z7}etla, A4
ABMR el 10.7v) Z7bslgdvk. Cystatin C (CST3)E NOMOA + th®] ABMR <ollA 4.0vj, A4
ABMR ol A 458 F7tele AS g5kt

ofel me}, ABMR Sold wr= FAA felAdol HS¥ LBPe Cystatin C (CST3) ©@Md= XHF
AdER o, 7] 259 wpAC ds] AUC (Area under the ROC curve; AUC) #= % Z3, LBPE 0.87,
Cystatin C (CST3):= 0.84% SAHo= BF o3 gdds it mebd, & drjdE Fsf LBP 2
Cystatin C (CST3) ©de ABMR $hApoflA] So]A o= 7] g Eo] ABMR ¥H-&/ who] eulA A ] 74]7F &
w3 A5 ATt

1
g

k1
N
[y

STEP 1. Selected proteins
with significantly different abundance
compared to NOMOA & DONOR group
(t-test, p<0.05)

\ 4

STEP 2. Selected proteins that show more than 2-folds difference
than NOMOA group
(volcano plot, p<0.05)

\ 4

STEP 3. Common proteins from step 1 and 2

\ 4

STEP 4. Proteins from step 3 that are significantly different in abundance
compared to the two other remaining pathologic groups
(t-test, p<0.05)
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500 £ (554 < P, 5093 FO)

T T
2 ] 2

Log,(ABMR/NOMA)
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k1
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W

ABNMR ABMR/NOMOA

Size of each list
834

417

ABMRINOMOA

Number of elements: specific (1) or shared by 2, 3, ... lists
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CFD
m
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k1
N2

Sensitivity %

LBP

AUC=0.87
p=0.010

L] L] L]

20 40 60
100% - Specificity%

Cystatin C

AUC=0.84
p=0.0233

L] L) L]

20 40 60
100% - Specificity%
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