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A = dF 58 g JRATEHA &3 Aoy

g71012 woke Al Ad ool dNTF Ha vk, dAe] iF W oA ARE AT 0 oK A%
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2 9] g Fol A Ag 24 AHE I Addnk. FF Adetd v TV Ee RS 9
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vle] Aeksta RUEPE] 9% visA vlolevtA o] e

BK #le] 2] 2~ (BKV) & w2 uprto]

2] 2 (papovavirus)ol &l dholelama, lgole] wpaubulole] el SV403}
dedez fael, GaAe &

AAFAE SVA0T Fdstth. BK mpolel s wojolade] gl BatelA] F=
weE e, dae] duEde BWeA @rh. aeu, @ dsH At maEw BK Hlole A AlAI Sl A
FAoEA Hgstn Qo @k, B3], AFo|A@xlo) A= AW ZE(nephropathy) % EFFA w3
(hemorrhagic cystitis)& oF7|sl= T2 lold], BK vfo]el =il AW Z(BKN)2 o2& A14e] 75 ofs) %
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Agdin, mxgo g2 14% @ F "ABMRY Hi= TOMRT"Z BKVNT: Alolo] frojdo=z Mz o ad oy
& geie ole wude slsgn. zlo_% gaAe &y [E 200 dEhd ek o
HNRNPAL(Heterogeneous nuclear ribonucleoprotein Al, UNIPROT Accession No.P09651), MAT2B(Methionine
adenosyltransferase 2 subunit beta, UNIPROT Accession No.Q9NZL9), RPS10(40S ribosomal protein S10,
UNIPROT Accession No.P46783) 2 CSEIL(Exportin-2, UNIPROT Accession No.Q9NZL9)SIt}.

)

oo, X duoM= AF oA F B dFo] ol Ay ulo]ewl# | = HNRNPAl(Heterogeneous
nuclear ribonucleoprotein Al), MAT2B(Methionine adenosyltransferase 2 subunit beta), RPS10(40S
ribosomal protein S10) @ CSEIL(Exportin-2)& o]Fo|X oA AEEHE o= 3li} o] wuld e o

& AYste FHAE el ]ﬂo]” T BK wiolElz AlWF Y Ee 4% oS58 nlolontr] 2AES
AFgrt. o] o] &3t 4ol & B o E S, dS5H G5 weh Adg s 24T
T ol 27 BEY A awH e X]%O] 7hseta, EES dl$o] Aol 3ate] AlES THAAZE ¢ .
2 o)A 8o "BK Hlo]# 2 AW F"(BK virus-associated nephropathy; BKVN)-2 BK wHlo]e]z=e] &J3|] of7]
He AGHES ou|si, BK vlold 2~ AGH e AGHF SO0 BT MBI Al #wo]l A A
£ oust=d, 23] 9ot SEA A WHel ERETY A5 EF AT, T2, Aoy A
ol A AAAAA Fofo] o3t FHFT oz WHEH B nlojE s o] g AEXE MW dT5S 4o
7131, A= oA A9 7s AstE ofrldth. & WAAAA, 7] BK vlol#As AW FS 'BKW'Z £85
of ¥yd 4 .

2 oA o] "ol A o] AXHES(renal allograft rejection)" ioqx}fﬂ AFE o] ARES o=}

A AATE o] AAEE Y FHor A ste] dojubs dwe W WhgE oushe, TATIAA N[ &4
of wel A -vjsfA AF-9-3(Antibody mediated rejection, ABMR), T Aﬂ4 wj7h2d AF-RES(T cell mediated

(e}
o
rejection, TCMR), & o]& RF7} Bgx o7 Yeys £ 7HdkS(nixed rejection) 02 HHFHE 4 T},

2 Wgof Al AF7] Aol ARREES A wisfd AR, T ME wiAd AFNES 2 £33 ARGES
BE xggd ¢ o, v Al 54 T Al vl AR ‘&S(Acute T cell mediated rejection, TCMR),
A4 &dA-mA AFRE-S(acute antibody mediated rejection), WHA BAE  &A|-vis) AF¥FS-(chronic

active antibody mediated rejection) @ =3 AYHES-(mixed rejection) &2 o]FojZ oAl Mdel= 4= 9l

t}.

L s ﬂ”ﬂﬁoﬂWVL e A4 EA AFA e AR AdE BAE gueH, &2
Urg o] nAE AlGola & Miﬂﬂﬂ**%%=]%%&@~ﬂih@%#%ﬁ%%ﬁﬂ%ﬁdeV}%iﬂﬂ%
Bepsl 312 oSl 7)F0] HE SARE AHET. vAE s FIEYOEE AdRiRE w= udyg
FEAHE HERYE(AZ Eo], RNA, nRNA, mRNA, cDNA SO 2%EH), EE 3Idd ZYPNEH=25EH F
g Ak, o] &ol= wA Ao FRA|AY old ERBAE H4 A, O wA NES FIAL F
U ZEH EE Ztoln] Fo R ALEH ks EFHgr).

e

o] AXAjoo] wEE, AFeld] FAE FolA 2AHAL Y Tk o] Aol §
major abnormality, NOMOA)¥} H]nl&}e] BK wlo]#] A A1 Z(BKVN)S UElE ato] AMoA A7) vlo]l
Eoldoz WSS Aoz A7) ulolentAEe] BK vlel~ AT untARA &89

=]

F s & F UG

2 oA 7] ¥ (expression) ' A|EoA whulA e bl AAEE AL Wtk 'wA e T
3ol =(polypeptide)' B+ 'FEFO|=(peptide) ' &F 34 UA ARSEH™, odAdd, A GEfe] T Aol A
Aoz WAEE nkep o] olut Zr|e] FFAE LIttt ' EFHFEULEI = (polynucleotide)' EE
'AAH S G- o)F-7tH e FEE EH dSAEEwEUE =N EE HEFEUE=(RNA)E He
o OE Aol gle &, AdA R AgHE wEULEHES He o R st E4stHE AAF g
SYSE=e] FAHE oldRa% EFET. 'mRNA'E @ A AAANA 5 FAAZEE vt IS
EAGA He gEEFLR 4 AR(FAR 5ol4 d7] A9)E ddEstE RNAE ow|ghrt.

=
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gstel B wholel 2 AFel el BA) wx w4 oy
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WU 4T AT AT AE e Erel,

Al
5 & el AafdolA A BK nielH A AT v 4F9] TS £H5ke] ROC S £4E 7

et AAIE Felel B S w00 AMad B OF AAdE S B e e Sa
RORA, T W WL 1% NG Ao AL HAHA o AL GAAA EF A4S AL Aol
RoiA A Aelch

<>
fxo A 9 29 Ame] Fu]
ARs] 9% vleleniAR WESy] sl el ¥ 5d o] A% AH
e B2 % 71FA4E £@se] A4l 609 e 4 2-3
NFARRE A NT5rE Aol 2¥ ARE FHSAY. B4 A7
o WSl aol Tt 5 Fom LRAATE B vholels AT BN F 12, T AT NG AR

BK wlel#{x~ AWFTS
(indication biopsy)=-
22 27890, ®

rE’L' o ru
ox
™
>
OZi

(TCMR) < 87], BK whelel2 W5 (BKVWN) & 570, F& ool gl (NOMOA) & 117K, 3 7]5=k (DONOR) <
2. BE BF oW WUE KL DAL AL AT, o AT ol WAl ow)e Bra A
%91e wol Agstgon], LE BAAAN AW FIE Wi,

2% A AT % dagel pe

FHlE AW ABERE o] By Pisitkun et al. (2004) = Alvarez et al. (2012)¢] WS 9+ 4
sl Aleka] = YA 2] (step-wise ultracentrlfugatlon) W og diazs —rE]o}SiiE‘r. FARo =z 7+ A
Y A7PAESE 30 mL o] AW ARE Fsen, Zhzkel &AW Aol 400 pl ZEEoRA AshAl £
% [50 pM 4-(2-animoethyl) benzensulfonyl fluoride hydrolchloride(AEBSF-HCl, AlZ1w} &d=]%]), 2 uM

Leupept in-hemisulfate(A]2n} &=2]x]), % 3.3 mM Sodium azide(A|Zzr} L= X])]S A7}t A A=E
(whole cell), At 9 <A(large membrane particles), % T& &S x st QI AE(urinary
sediments) & AATH7] 9Jske], 2W A2 4,000 rpm, 4B 158 7+ QA RHsR, drzs 223

A -gof o) wastel el s

)
o,

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

oA 94 Hestn AFd (NS 759, SN1& Beckman Coulter Optima L-80xp % €4 #77], ZH

SW4A0Ti (Beckman Coulter, Brea, CA, USA)E AF&sle] A2oA 70 & &<k 200,000xgoll A = 94

EYAAT. NS vlga AS 11 Lo DPBSol &3iA1A AFHI v Aox 708 F<F 200,000xgel A
e

oA 2 94 BT e weln aF Ase wud Yo A% A gl ALgRAT.

J% i M

LC-MS £4 3l hdld &9l

T WA BAS 93 ME TR 52 Ax, 9d J1gst 2 4AslE AT, AdE HElelm E3ES
gaAX7|m C18 94 FAZnEIHIAES AlEste] AxA7 e Ya-F% AA ZZ2ulE 283 (nano-flow
Al

liquid chromatography)®} A% iis)s A& 4 (high resolution mass spectrometry) o & #4343},

Proteome Discoverer 2.2 (Thermo Fisher Scientific)E ARgsle] Ad dolgo]x~ 4 9 gl 7] o
(label free quantitation, LFQ) #A1& #gslo] Algo]4] BK wiolgl A~ AlHZE Awk e o =S 93 nlo]Q
oA FR 2dE Al o] 25H, 1820 JHe] &we) ofid: wwide Sk, DAVID A=K volH
Hlo]~g ARgsto] friat 2E=24] & (Gene ontology assignments), A+ 715 R Kegg 4= w4& Fdst
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ATt

dhol ot Fu M

spolortA Fu BAZ BuAS Auss HPS (= 19 acksdnh. A%4e W 1§S tEshs
4 vl oviAE A
=

r}N [t

N3l7] &), t-BlAES AF&SEFe] NOMOA 2 DONOR &3 Hlwéle] folsiAd v Hi
AH] (abundance) & Zt= @WldS Megdr), E3 BA o) FX(volcano plot)& AHE-8Fe] NOMOA w3} v gt
o 2 A o]de] ApolE Holw whlAS MEgitt. 7 7k EA6A SEE vWAs dEsta vA F 3y
A 3 oAl Hlwske] ot EAM {3k AfolE HlAL ST, BE A2 p <0.059 A 23 (cut off)
2 FYPEITE.
<A¥A7>

1. BKVN 3+x}¢] ©halg wlo]Qul ol 2 13 A4

4193712 AW dwd 2 RE 7ol wEshd & diste 54 vielentAE Agstuxt sigleown,
Proteome Discoverer 2.2 (Thermo Fisher Scientific)E AF&3le] A< dlo]E o]~ ¥4 9 gl g A
(label free quantitation, LFQ) #41& A &3] 1820709 AW dA=E ghwgd s shelslgitt,

182071 AW dAF @l FoA BEKW S 7T = Q= vAE Adsr] fste], WA T HAEE A&
&t NOMOA E Donor “L&3} H]@&le] BKVN ZHolA F9stA ©& H £419] (abundance)E 2= @A S |
b o2 Akt A¥ 53712 @l do] BRKVN oA RE Bold o g WwdE = RS et (p<0.05).

o

oS0 =2, NOMOA T155¥ BKVWN I35 WhE wvlulste] 2u) o]ite] ddgf ApolE Role dwld & g1k A} 785
N e A o] AEEATHP<0.05).

A7) 12 Ak 53F 9] gl An ouf o]ate] whEEF xjo]Z Hol= 7857 WA FolMd FEFHE= dME 14F
S BKWN vlA 3R 2 HEF Adsla, ABMR + 2 BKVWNIF Ea18]1¢] f-2]3F x}o]E thA] wjuLgh

el Yep At

[ 1]

—
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[0094]

[0096]

[0097]

[0098]
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NOMOA, DONOR ¥} BKVN oA z}pol& Hole vild B=(14%F)

Protein Abundance
Abundance ) ) T test | T test | T test | T test
FDR . Ratio Adj.
= Ratio: Nomoa | BKVN | ABMR | BKVN SEA}
SE%¥= | Confidenc P-Value: 238
(BKVN) / vs vs vs vs ol
e (BKVN) /
(NOMOA) BKVN | TCMR | BKVN | donor
Combined (NOMOA)
_ Heterogeneous nuclear
P09651 High 6.849 0.00146 0.014 | 0.013 | 0.015 | 0.012 . ) HMNRNPA1T
ribonucleoprotein A1
QaUBCo High 0.384 0.088373 0.016 | 0.277 | 0.198 | 0.003 | Small proline-rich protein 3 SPRR3
. “esicle-associated membrane
P51809 High 0.355 0.064925 0.024 | 0.198 | 0.145 | 0.270 2 VAMPT
protein 7
_ Vesicle-associated membrane
Q9BV40 High 0.242 0.065796 0.026 | 0.183 | 0.093 | 0.000 : VAMPS
protein 8
Methionine
Q9NZL9 High 3.185 0.201235 0.027 | 0.039 | 0.024 | 0.026 adenosyltransferase 2 MATZB
subunit beta
015400 High 0417 0.151364 0.028 | 0.014 | 0.084 | 0.000 Syntaxin-7 STXT
P46783 High 3.683 0.179117 0.029 | 0.042 | 0.026 | 0.021 408 ribosomal protein S10 RPS10
_ ~ Ragulator complex protein
Q9y2Qs High 0.353 0.122038 0.030 | 0,059 | 0.040 | 0.005 LAMTORZ
LAMTORZ
Apoptotic protease-
014727 Low 0417 0.158031 0.031 0.270 | 0.344 | 0.000 E s APAF1
activating factor 1
- Transmembrane 7
Q9NS93 High 0.392 0.114131 0.032 | 0.020 | 0.125 | 0.000 ) TMT7SF3
superfamily member 3
i Beta-hexosaminidase subunit
PO7686 High 041 0.14935 0.036 | 0.410 | 0.226 | 0.300 bk HEXE
eta
Q14517 High 0.38 0105148 0.036 | 0.219 | 0.002 | 0.010 Protocadherin Fat 1 FAT1
_ Ragulator complex protein
Q9UHA4 High 0.49 0.198844 0.039 | 0.0471 | 0.7159 | 0.022 LAMTORS
LAMTORS
P55060 High 4341 0111267 0.044 | 0.049 | 0.043 | 0.045 Exportin-2 CSET1L

ABMR, BKVN @ BKVN ollA Z+Z; Bo|xel dlA4Ad chilz s WAy 9dte] T HAE BAS 7oz HE &
H oaiAds deatl AW ANAE ol Zola] NOMOA = HEE DONOR 73} H|male] BKVN ol Agh Eo]z o
2 ddys guld oA NOMOA w3 mjusle]l Bd T zupdo] 2u) o)Ak xfolr} v druldn M¥shs 3}

A7 [F 119 12 AEE 135 vl Fo A, ABMR ¥ H]alste] BRKVN ol A vt §-9atA ot A EA4

(abundance) & zt= @A S FH upo]oulAR MEsta, MR ;J’P Hlasle] BKVN ol A9k f-oshA] o=
it EAY] (abundance) & ZE @S $H ulo]ewpAR MESIGa, wiX|o 2 4] 7} $H ulo] @ wlA

%
gy F FEEE 4707 S E-S ABMR, TCMRTF BKVN -l A XPOVP 04]”5] %% BKVN wlo]emlA iz
AARsgtr. ZeE wwmAe sy (7 2]d YERE vkel o] HNRNPAl(Heterogeneous nuclear
ribonucleoprotein Al, UNIPROT Accession No.P09651), MAT2B(Methionine adenosyltransferase 2 subunit
beta, UNIPROT Accession No.QINZL9), RPS10(40S ribosomal protein S10, UNIPROT Accession No.P46783) ™
CSE1L(Exportin-2, UNIPROT Accession No.QINZL9) i T}.

3. AdE BKW Sol¥ wlolemtrie] 54 &2l

HE g vlolemtAY EAS 91y fdte], DAVID BEAR do|gMo]~E AME3dte] A 2527
st (Gene ontology assignments), ¥A} 7|5 % Kegg A& 4L 3o, 1 A= [F 2] YeEH
St

[& 2]

o
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ALE BRW ol v 7154 54

SSHm HH BP direct MF direct

: Positive regulation of |: protein binding
Heterogeneous nuclear .
P0O9651 . . telomere maintenance
ribonucleoprotein A1

via telomerase

Methionine : one-carbon metabolic|: protein binding
QSN7ZL9  |adenosyltransferase 2 |process

subunit beta

405 ribosomal protein |: translational initiation |: protein binding
510

P46783

: Ran GTPase binding
: protein binding

P55060 Exportin-2

X 2] el nle} o] Adr®E BKVN 50]4 vlA= diFEE HS sjAl(translational initiation) %
@A A3t (protein binding)ol #eIdh= oz FAF UL},

4. BKVWN 5o|4 vlolentA < HAZF

1679 Agelq B4 L /1FAL] 2w ABA 54 AxF wude] WAL g8, Taeens 24 7]
Wow Fu wvide Aust. v ﬂi%]&ﬂa;w%%aﬂﬁ % 1820709] el PEHT ol
1 3 et b

"NOMOA 2 DONOR "3} "BKVN-" 7ol & Z&3ujlo] 34
oF, 14T 9E F ABRT Et TR w3 fodow
(HNRNPAL, MAT2B, RPS10 2 CSE1L)e] x| HE

ROC #2415 %3] NOMOA, ABMR, TCMR+-3} BKW S TS 4= ¢l wlo]QmbA o &g
ERSch. 1 A=, FA4 ol A¥S BE nlolQ mAA 0.5

< s UEhE 292 5 Al

1
g

k1
N
[y

STEP 1. Selected proteins
with significantly different abundance
compared to NOMOA & DONCR group
(ttest, p<0.05)

\ 4

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

STEP 3. Common proteins from step 1 and 2

. 4

STEP 4. Prateins from step 3 that are significantly different in abundance
compared to the two other remaining pathologic groups
(ttest, p<0.05)
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k1

)

BHVN BKVN/INOMOA

EKVI BKVH/NOMOA

Number of elements. specific (1) or shared by 2, 3, ... lists

810

_14_

ZIHSd 10-2020-0145280



ZIHSd 10-2020-0145280

EH3
=i =
TCMR ABMR —
BEKVN
Size of each list
R=y Y
HNRNPA1 MAT2B
1000.0 | . 5000 r
I 1 T
I . I
8000 - ' 4000 -
6000 3000 -
4000 2000 -
2000 100.0 - .
q_u___ﬁ_—,ﬁr-, n_q_- - -
DONOR  NOMOA TCMR ABMR BKVN DONOR  NOMOA TCMR ABMR. BKVN
RPS10 CSE1L
6000 f T ! 6000 I : -
—] f 1
5000 500.0
4000 4000
3000 - 3000 |
2000 ; 2000 |
“ m m W Clmm mm W
00 T T T 00 - T T T
DONOR  NOMOA TCMR ABMR BKVN DONOR  NOMOA TCMR ABMR BKVN
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Sensitivity
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ROC curve
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