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3. I#oteEld AF3(Creatinine normalization)

A% s ge thakd AAE Wil weh gerin,

[¢] % (o] E
B oW Y Ax qE8s 5] wEel AW AdotEd s=E %‘Xé@P%iDP(R&D system.

=)

250 pulgd T+ AEE 100 pl o IdZeA g3=2%k%9(alkaline picrate)d &3
4 ZAt}. Microplate reader(Sunrise, Tecan Trading AG, Switzerland)ZE ©]-&

ol
ol

A

o

o] 490 oA 7t Do FPEE Ak, AP ATEgo}(lagellan software) [Magellan - 5]
X E9Jo](data analysis software), Tecan Tradlng AGIE ol &ate] EA AT, 4 Aol AdobEd
of wet 74 Fake] s FeH o AdgoesA AdelEld Aatstes skl

B 2
=
[e)

3
s
a

4. FLISA ¥4 - TG2, SDC4 & AIM

ELISA 71EE o] &3l A8 3 TG2(transglutaminase 2; Mybiosource, San Diego, CA, USA), SDC4(syndecan
4; R&D system), ¥ AIM(a-1 microglobulin; abcam)S A a&}tt.

1625 H=3k7] #18 60ui= 3143 &AW AR 100 plot T ARE vho]A = ELISA E#o]E 49 npete] ¥

a1, 37TColA 903 WS A A, thgoz Zhztel Ao Hlewle] #o] i AEF FAE Wil 37TA 147
St wHEAIZ Y. Eel 1EE A MARZ 338 A 5, Zhzbe] e HRP7F AgtE &S Wil 37014 308
2r WA T, AHE 390 ple 71E gAs Y 37C°1W 1587 REgAIF T, ZH7he] A mlol a2 &4
o]E @ t](Microplate reader)(Sunrise)E ©]835}o] 450 nmollA SFEE AT},

AINES AE37) sl = 2w v 843 AW AR 50 pled BF ARES do] Yar AL 1208 7 uSA]
A3, SDCAE AEs] YaiME EAetA @o 2w AlE 100 plE de Ya A2olA 12087
WEAIH o, 1 o dAlE A7) T62 ELISASH 22 whgo=m A3sisict. Zhzte)l T Adloled glo=
FFSA

5. Cytometric bead array — MCP-1, IP-10 ¥ IL-6

o
O

CBA flexset kit(BD Life Science, CA, USA)Z FAX AF W= of&|o](cytometric bead array, CBA)
Ab-g-3te] el EekEAl whlE 1(monocyte chemoattractant protein 1, MCP-1), QB #HE-7vl F%=
10(interferon gamma-inducible protein 10, IP-10) % <IEF71-6(interleukin-6, I1L-6)9
=78kt

off (L
12 o
w A o
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FEAl, 50 ple &3 WA ¥ =(mixed capture beads)E 7S Byl AW T FF A 859} £33t Alo]
EFFo] A wj=e] & B& & JLF AR oA S50 FHEA 1A H vbEAIHY. geow 7}
Zte]l FH| PE HE AlS ¥ Ao I A 50 FHA 243 FoF v A AT

IL-6 &4 Aol F7HHo 2 wbg AT E FAAI7]7] A8 Als 93 1A 5 vhsAIHT. 830 %X4
AlolEFLSl Eolx HI=E FAEEA7|(flow cytometry)® HA18}a, FCAP oldlo] AZE9 S (FCAP array
software) (BD)ZE ®A&}qich. Zhzte] Sy Adoleld ghoz RFsAZ .

6. AFE =202 M7 (indication allograft biopsy)

% 123919 =7} AF Z7F A AZF A7 (indication biopsy)S Wi, AW AJ8E AA 2 ~ 3A7 Ao
Hotdt. o5 A7 T BKWe= Hutd g/le AlxitdAd d<5(tubulointerstitial inflammation)el] th3
ulo]g 2~ A a3E H43EH7] ekl AAHT. BE A7 ARE Banff 2013 270 wel ¥381%

=

A4 Ah ARe AF RS Be BAG = 115), o4 2Ho] AFHA A5E UehlE B4h = 53), %
Ho} Qe A 7150 = 509 379l o) TFow BHFY

MEd] wE WgE duuss JunEz et 4% wes =
Apolel Aol Q% Mol AT EANVDE AHESS] LA, 9 Hloleuls] Fuel A ge &
Aol 271 Fllog) o2 WA}, ths 49 87 BAS Fa) 429 n}

Ho| wxel 7} FFol At vEllE Beld A5 (citet, t+i, gitpte, R cgtev) &b A4S

1
=)
£
uj
rt
o
ffl
BN
o2
o
o
M
o

N

BE B BAL SPSS version 21.0(SPSS Inc., Chicago, IL)9} R software version 3.1.2 (R Foundation
for Statistical Computing, Vienna, Austria)> = F3stgiomn P grko] 0.05HTF 28 o] EAFH o= F93}
o3 7HA sk

<Ay Axp>

1. A3 \3

AHE
doEE7F HE 2.0 mg/dl o]dd A 219 g4 AFHES
7 A NV E3= BRV 7H9de] AEE 82} 51).

2607 B} Foll A 123 o] AT AAS Wwka, A 2 ~ A Aol AW A8 E AFSAC. o5 AH F
BKVN(polyomavirus type BK virus nephropathy, ZZ|vhdlol#]2 E}Y] BK wloleis A1) o] 3

AlgE Mx7rEA 9% (tubulointerstitial inflammation)o] w3t wlolgix FHe axts H 43357 ¢st]
Al ) A T

Ao A5 A FAA(n = 115)9] sty FH vlo]omlAY FEE o] xZ o] tFAR] 7FS HE

© B0 = 53) 2 AFeldE A A% 71FAn = 50)9h WG,

© AR e 25 AdE = lol yEiglen, A9 el S4E 7] % 1o YEgit.

Whx] oFok31 ) o]F 34 e AF HAr} FA] QA o]

s
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[0097]

[0099]
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[0103]

[0104]

SIHESE 10-2019-0094966
# 1
W AAZZMA | AF A &F o] 2 z3 717152
(n = 168) (n = 115) oty A (n = 50)
(n = 53)
71014 & §3
Mean age, years (SD) 50.9 (11.0) ]49.6 (11.7) 53.8 (8.4) 43.7 (13.4)
Female gender, n (%) 71 (42.3) 42 (36.5) 29 (54.7) 26 (53.1)
Body mass index. kg/mz (SD) 22.9 (3.6) 22.9 (3.7) 22.9 (3.4) 25.3 (3.3)
Previous transplant, n (%) 11 (6.5) 10 (8.7) 1(1.9)
Cause of ESRD, n (%)
Glomerular 31 (18.6) 17 (14.8) 14 (26.9)
Diabetes 27 (16.2) 17 (14.8) 10 (19.2)
Hypertension 21 (12.6) 12 (10.4) 9 (17.3)
PKD 6 (3.6) 4 (3.5) 2 (3.8)
FSGS 2 (1.2) 2 (1.7) 0
Others 51 (30.5) 43 (37.4) 8 (15.4)
Unknown 29 (17.4) 20 (17.4) 9 (17.3)
Serum creatinine at the time of|1.74 (1.44) |2.51 (1.62) 0.98 (0.25) 0.77 (0.16)
enrollment, mg/dL (SD)
Peak PRA, % (SD) 17.2 (30.7) 14.2 (29.2) 23.7 (33.0)
Pre-transplant DSA, n (%) 16 (15.4%) 9 (13.8) 7 (17.9)
ABO incompatible KT 22 (13.1) 18 (15.7) 4 (7.5)
CNI at the time of enrollment, n
(%)
Cyclosporine 38 (22.6) 25 (21.7) 13 (24.5)
Tacrol imus 130 (77.4) 90 (78.3) 40 (75.5)
Induction regimen, n (%)
No induction 45 (26.8) 37 (32.2) 8 (15.1)
Basiliximab 110 (65.5) 68 (59.1) 42 (79.2)
Anti-thymocyte globulin 13 (7.7) 10 (8.7) 3 (5.7)
Time to enrollment, months (SD) 82.5 (79.1) [87.0 (79.2) 72.8 (78.8)
717154 53
Deceased donor, n (%) 44 (26.3) 27 (23.5) 17 (32.7)
Mean age, years (SD) 41.7 (14.0) 42.7 (13.1) 39.2 (16.2)
Female gender, n (%) 72 (42.9) 56 (48.7) 16 (30.2)
Serum creatinine at the time of|0.93 (0.57) [0.88 (0.44) 1.06 (0.78)
donation, mg/dL (SD)
F71 & 1ol YERd vhe} Zo] 217 o]l & Wk TGl H|F Al V1SR 9 da, ¥ %2 Bl ATE
Woloh, =3 A5 S e Ao ¥ AdolEd wEv tE Fel W3 FYHeR Edurt. A
AE e XTI kAo R oA FAT Alolo] Y|E B AF A Aol FA A otEde]
e AYstae FoA o7t At

2. "ol A Ml

71715 A (Donor), A¥F AHS T2 AR with Bx) E FZ o] obA

ro =
o -=

&4 ELISAE ©o]&3le] TG2, SDC4 2 AIMS]

HoF o

gelgk 4945 = 2a WA E 2col

it

H] = o#|o](cytometric bead array, CBA)S o]&3}e] MCP-1, IP-10 ¥ IL-6 == 39l

&= 3coll HERA AT

w4 23, & 25l va AR Bx) ZaolA logT62/Cr (= 2a, Bx

-12

0.63+0.88; No Bx =

Ehu

3 A

pud

121% 2R without Bx)ell o
A, FAEX AF

HE % 33 WA

-0.15%0.58;



[0106]

[0108]

[0109]

[0111]

[0113]

[0114]

[0116]

[0118]

ZIHSd 10-2019-0094966

Donor = -0.36+0.34, p < 0.001), logAIM/Cr(%= 2c, Bx = 2.86+0.55; No Bx = 2.41£0.61; Donor = 2.01%
0.51, p < 0.001), logIL-6/Cr(% 3b, Bx = 1.794£0.82; No Bx = 1.36%0.85; Donor = 1.44+0.60, p <
0.001), ¥ logMCP-1/Cr (X 3¢, Bx = 0.40£0.49;No Bx = -0.03£0.54; Donor = 0.05+0.34, p < 0.001) %t

of folHow Frheke Ae HAW 5 Ak

3. A% AF7Y EFol wE vlolenbA MW (t+i)

AL AT A= 7-EA 9=(tubulointerstitial inflammation, t+i) =4S HF3kstar, o
o], ¥ AA=A5(body mass index, BMI), Wi, m3ek, Ad3AA A3 2 Aol AH Apolel 7]

=
ZHl e} dlolHE B, 747 vho]lubA Atolo] AA#AAE AT, 1 AF, s] & 24 YER
vle} Zo] MxdzrdAd d=8 BMI, T62 %, SDC 5%, 2 [P-10 359 %o ABAAES A, A% o]
I A Atole] Z7IZHKT to biopsy) ® MCP1 %9 &9 AL zZteves AS &8 4 9

=z 2
Multivariable (R-sqaure = 0.332)

= Coefficient |Lower Upper |P value [Coefficient |[Lower |Upper [P value
L}o] -0.015 -0.044 [0.015 0.323
4 0.101 -0.616 [0.818 [0.781
BMI 0.059 -0.033 [0.152 ]0.208 0.084 0.004 0.163 10.039
T -0.326 -1.109 |0.458 [0.412
uEst -0.133 -1.032 |0.765 [0.769
CVD 0.699 -0.562 |1.959 [0.274
KT to BX -0.007 -0.011 |-0.002 [0.002 -0.010 -0.014 [-0.006 |< 0.001
log(TG2/cr) 0.249 0.087 0.410 10.003 0.297 0.136 0.458 < 0.001
log(SDC/cr) 0.544 0.151 0.936 10.007 0.628 0.235 1.021 10.002
log(AIM/cr) 0.355 0.095 0.615 10.008
log(IP-10/cr) 10.190 -0.052 10.433 [0.123 0.277 0.029 0.525 10.029
log(IL6/cr) 0.090 -0.100 ]0.280 [0.350
log(MCP1/cr) 0.057 -0.254 10.367 [0.719 -0.372 -0.716 [-0.028 ]0.034
A3} 3.086 2.373 3.799 10.063

A= 28 YA 424 = 0.297 x log.(TG2/Cr) + 0.628 x 1og.(SDC4/Cr) + 0.277 x log.(IP-10/Cr) - 0.372
x log.(MCP1/Cr) + 0.084 x (BMI) - 0.01 x (KT to BX) + 3.086

7k Al Ao}

o] w, A7) TG2, SDC4, IP-10 & MCP1& Z}zteo] whild whe 43718 owslar, A7) Cr&
L= = AAFAFE 9ulslar, A7) KT to BXE AlFolal A" AA A4

Hd wx= SA%s ovlsta, 7] BMI
]_

Aol ol g},

4. o8 AREEo] WE wlo]en} i

A% AR AAD 1158 T, 24 A4 B5y
AR BA7L 16W O e ARuS of Hol



[0119]

WA &= 4fell YERf AT

I 23, A

il

1
g

k1
N
~

kg
vpol ol B & = bl Aolv} AT,

=SIEL

(N=260)

Living or deceased donor KT recipients (March 1994 to May 2017)
Urine samples were collected

within three months (N=123)

Had a kidney allograft biopsy after enrollment

10-2019-0094966

8 recipients with BKVN
were excluded

&

34 recipients were exclude due to

serum Cr> 2 mg/dL (N=21), or

any treatment for acute rejection (N=8), or
any evidence of CMV/BKV infection (N=5)

Recipients with
Indication biopsy
(N=115)

Recipients with stable graft
function (N=53)

Living kidney donors
(N=50)
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E%2;
A
300 o
Lo
o 2. 00 “V
O
o
g 1,00
3 |
— o T
@
=
S 1 I
2]
- 2007 P <0.001
Donor R with Bx R without Bx
(n=350) (n=113) (n=53)
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E2b
B
=
1. 00 .- 33
5 50
=
Q
0
2
(i1 R
[a)]
o
1
Q
£
5 - 50 ol
1.001 ° P <0.001
Donor R with Bx R without Bx
(_n=50) (n=115) (n=53)
E%2c
5. 00
Lok
it o
. 4,007 T
1“(_}‘- —
=
g 3,00
= 1
o
—1 3 oo
D €
£
£ J o
1,00 .
0 FP=0.001
Donor R with Bx R without Bx
(n=50) (113) (53)
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3

Urine Log.(IP-10/Cr)

- 2,00

ooci

- 3.0 P < 0.001

Donor R with Bx R without Bx
(n=50) (n=115) (n=53)

5. 00 iz

Urine Logg(IL-6/Cr)
g
_I
—

I
®F

Mslog

- 1.007 P < 0.001

Donor R with Bx R without Bx
(n=50) (n=115) (n=53)
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ity

- 1.00

Urine Log,(MCP-1/Cr)
g

- 2.00H

el

#*

o

P < 0.001

2,00

o
g

Urine Log.(TG2/Cr)
2

P
g

Donor R with Bx R without Bx
(n=53)

(n=50)  (n=115)

2,064

ik

P <0.001
No rejection Rejection
(n=16) (n=99)
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E0i4p
B
ks
1,00
(3. a0
=
O -
0
125
- 00
o
o
|
()]
£ l
= - 50
=
- 100 L ° P=0.016
No rejection Rejection
(n=16) (n=99)
ED4c
C
4. 00 :
Q —‘7
=
E 3,004 —‘_
o
()]
S
1
_E 2,00 l
=
1,00+ >
P =0.059
No rejection Rejection

(n=16) (n=99)
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D
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o
T 00
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o
—_ 1 o]
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=
=2
- 2,00 —G_
P =0.241
No rejection Rejection
(n=16) (n=99)
ED4e
E
5001
4. 00 2
O
5 3007
= T
)
n 200
o
—1
E 100 l
-
Do B
=T P =0.893
No rejection Rejection
(n=16) (n=99)
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Urine Log.(MCP-1/Cr)

.50

Mgy
- .50 _]_
1,00 P=0.121
No rejection Rejection
(n=16) (n=99)
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