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/1 #: Non—human leukocyte antigen (HLA) &A= Al#o]2l ARuE-S-
of JES mHE Ao=w HuHT # AFoAE Aol AS W A}
SolA A AFRESe] WA} o]2] d non—HLA A9 A4

R 2 ATl A= 20154 2021d Akl AEdiga W dolA Al
golAls Adgk 39478 SxE S E non—HLA Ao tisto
ST 39490 #FAES 457 AW AFHES (ABMR,
Antibody mediated rejection) S Zwb2 x}E3 19799 T-AH X
7] AFTE-S (TCMR, T—cell mediated rejection) & gk x5,
1527 ] ARREgo] xwdEA] ¢k =2 FAHUT. Multiplex
bead immunoassay "< LABScreen Autoantibody (One Lambda,
Canoga Park, CA, USA) HAALE o] g3le] % 39 F7F2 non—HLA A
9] median fluorescent intensity (MFDE FA3%99™ anti—MICA
antibody+= LABScreen Mixed (One lambda, Canoga Park, CA, USA)
= o] 839, anti—ATIR antibody+ enzyme—linked immunosorbent
assay (ELISA)®® <l EIA—ATIRX (One lambda, Canoga Park, CA,
USA)= o] &afl A3t ol % Z; ghaptol] sl &41¥ non—HLA
FA= MFI @3 1@Ad = AAL vas vusin. S4% 7
FAZol sl vy ZAAY 784S o] geto] FAWA ARNS
o] Wyt PAES B4 o, Kaplan—Meier S Sl A vj7)

AR Ao et AELA S Akt

Ask vhele 2AXE BANA FAWA AW YL anti-
collagen type I (= 75% reference background value, HR = 11.1, P =
0.001) # anti—collagen type IV &A (HR = 2.5, P = 0.020)7} 1%



AZEE Bl A5 F7bstsivh. =38k anti—-ARHGDIB (HR = 0.4, P =
0.026), anti—collagen type II (HR = 0.3, P= 0.001) 2} anti—LG3 (HR
= 0.3, P = 0.022) FA7} 1ZAHLEE B A= AN AFRES
o] Aol Zrasltr. AEZEAClA AW AFEES  anti—
collagen type I ¥} type IV @A A E oA Zo] A 0,
anti—ARHGDIB, LG3 and collagen type II &4 A7 % wollA 2
Al g skl

AZ: o]2 A 32} AAQ] anti—collagen type 13} anti—collagen type
IV &A1 7k oA Alel A GAmiZ) ARREES] EA 3 dAvko] U
o anti—ARHGDIB, LG3, collagen type Il A2l E7}= o2l 4lof A
GA ) AFRES-2] el Aol Y & AE F3] non—HLA
FA=E T " FAl=o] oAl A7) AFREE} Aol Q=

A Gtk ol FF oA AU nIFTL A
7
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s, T-AX w7/} AF3ks
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Agol oA Fast  AXREFOZE antibody—mediated
rejection (ABMR) ¥ T-—cell mediated rejection (TCMR)©] ATH(7).
o] T ABMR=> A4 wool] o9& o]AAle] d WaME7L &4
A W@ o] A7 W] ARRbEo g o] A4l g4 ANRkE3 vk

ARG W] B pold 5 glor] olqa g7 YEE

mlo

AaAZIth(8). & 4H W ABMRO Qo2+ F-ABO A &-

HLA ZA7F AATH(9). ABO 4 FA47 o]2& Aldd A5 Folat

A7ke]l ABO @3} Fofzbe] ddlof ojn] EAsta Yl I-ABO &

A7F wEggre®m A ABMRO] Yoldth(10). o] 2@ AlZHEF ABO
S|

gy WAgo] o4 17k HE ol fr HAAW, Al %A
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oo kAt g Az dHoz ABO Y HAF oAk w@
o] o]Fojx 3 QItF(11). FoIAe] HLA FWo] Fojxte] HLA JH
AAEHA] A= A9, ol o] £H, dal Fo T wmFe] oA
—HLA A & 2golAe o& wZ¥ gdeof 9
el #arEol AAdE F-HLA @Ak o4 Ale] HLA @¢o] whkg-3ho

oA ®Brk(12). wEkA, 1gg7] o)A A = AU ¥
ojzkgl Fojzte] HLA WS YA A7l Zlo] % ABMRE A
ZOo| AW oA ale] A7 AEE ] Felatrh. shARE gLl AlgFo] Ao
A HLA 33 EAx7F 47174 =57] W, ABMRe| tjst 988 =0
71 A o4 A HLA mAAE, HLA FAHA 58 AAste] 529
Apel Al Folake]l HLA el digh 72 of -5 Hrista Foizts o
AsAY = o) A @7 72 o5 Aigsteiof dth(13, 14).
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SUEAE, ABO o] FAgo] ofd Aol g Wk gkat
= % ABMReo| AgE oy HLA donor specific antibody (HLA-
DSA) 7} AZHA %= FAE0] EASS S ™ Aleksandar S. et al.
& 9357 9] AlFolAE e S s 3 dTelA ABMRe A
k2 gat F Ik Al HLA-DSAZF HEHA e 2] vj&S
59.1% AE2 Hudk vk QIuh(15). webr o]#d AEo] Slof
ABMRO| #Ae] 7]ejgt A2 F-HLA FA7} obd FAEe|H, o5
non—HLA antibody#} 3t non—HLA antibody”} ABMRel "] X]= <
ol sl @ A-=0] o] FoA L UTH(16).

o{[‘l

EA

Aolaels  ABMR¥ o]l glvkar 4l non—HLA
antibody &< WX4 S22 anti—-ATIR antibody (17)¢ anti—MICA
antibody (18)7} 2Uth Anti—ATIR antibody: A170]2]  $kxjof A
ABMR HAA] AFE AN FskAl okl Zlo] gl uh Stk
(19). =3+ anti—ATI1R antibody+ #HolA A% o] A sE7) =2
3% de novo HLA-&A9] 4 55 Fo|lm ABMRE AL g0l
Z7Fsro]l Baie vk 91tk (20). Anti—MICA antibody oA = Aol A
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a1 HA A anti—-MICA antibody 7} ©@5 02 1A G T A9+
A o2 Aol vlEiA [Fosh o] A4l AEE] Zpol7b GIAAIRE,
o]2l A anti—MICA antibody$} anti—HLA antibody”7} ExFsle] &)
st A olAAle AEES HAAAIITE Hiso] UUT(21, 22).
Alzo] 2l x5 oA anti—AT1R antibody$} anti—MICA antibody &
A 2] t}E non—HLA antibodyEe°l] tisid T AF7F o]Foj o,
ol 2 A 3kA}ol A anti—LG3 antibody titer’7} < 4% delayed graft
function®] fIgol FobA™ o]z Qg oAl VAL E FF=
ujz Row odEcts= Bavk QItH(23). Anti—collagen type IV
antibody £} anti—fibronectin antibody 2] 7Z-¢ o2l 3 3tA|7F A 7
transplant glomerulopathy 2] #Ajo] A#Ado] Qlty+= X7l U
(24).

o] 3t non—HLA antibody$ ABMR %3 graft loss$&}o] A
HAE Wole dA7s2 75 A&l gatelA HLA-DSA$ES] <
dol FEletA 92 ABMR A=A o] 7dg del= Ao =
o] & Zlolm, o] H o At A7b mobA A wEbA

Aol AA Ay 23 ARPPe AAHE ol BEe F 5 Yol
9

r

ool & Ao A= o] aleA ABMRo] Xt #x=3 e
Ao o|AARREGo] Ay A k2 tixdr, I8ja o] AAleA
TCMRe|] 2gte 258 tidom o2 & d9 AA A non—HLA
antibody ¢l &4 Al&3tal, non—HLA antibody & ABMRS] =2 3}
BHVAE A= FAE Ak, dld A= ABMRE HA Apo]
o Aol thalf dopr i} st

,-;';-.! _Clll . 1_l|



gAe Aeosag deld 20156 12958 202149 49 Al
of ABO 298 AF Adolde AAT A F ol @ PA A

=] -
o] 7bsatal® 394W e W R ddn. e ksl dial AAe] A

o] WAs Bkt A¥FrorE o)A F
ABMR< 13] o]} Aehdhe- 4575 o= siglomn, o] 5 22%W&
ABMR A& @Al TCMRo] 7 Axkx gt

ke Aol glom, ABMRS HwRbE A gle 19793 =X 3A
}ol)

e

A1 ABMR T+ TCMRE A& wke A o= 152 (no rejection

o>

ABMR= edhe 2 Ql= 4579 @als T 3499 fAtelA =
ABMR et Aol &4 HAY xlo] 7hsatgion, of AAEel thal

B AT E Ayt Y Institutional Review Board (IRB, No.
o

Fe1g wob AP gor], AT o

2. Non—HLA antibody 9 =3

szte] g FHA A 2+ Non—HLA antibodyel]l ™3t IAT:=
(MFI, mean fluorescence intensity)#< 437 I3 HA=
multiplex bead immunoassay W<l LABScreen Autoantibody (One
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lambda, Canoga Park, CA, USA) & ©]&3slo] A ZALS] x| Hef we} A
& skt LABScreen Autoantibody A= group 1, 2, 3 HAFZ o] F
oA 9lom, group 1914 32 F7/ &Al, group 2914 1 F7F2 A,
group 3914 6 F7F2 A=l st MFI %2 540l 7Fssh, 2H2t
9] groupolA oW F7F FAE SAL F A=Al theto] Table 1
of AJ&sAth Group 13 group 2 AA= FAlo] W&ol 753k

A HJAVE o] FolF oM, group 3v HEE AAE AP EHIJATH 5 1L
LABScreen Autoantibody bead mix2} 10000gelA 103+ 4+

< SHES AATE 40 LY A FAHS 96 well V—bottom plate®ll

A 30 FF ARl M AHHOoR =om HEEAZl F o]F A
ZAF A AT E buffers A3} washing skt 7 3 1 xL9
PE —conjugated anti—human IgGE 99 x L2 wash buffere] 3|4
£S5 96 well V—bottom plate?] Z} wellell H7}stal o]= 30%
Ao oM AHH o7 T whFAZlow, 33]°] washing 7
53 & ZF wellel 80 L9 PBSE FH7kste] o] oS

e

rol'

s

o
=

Luminex 100 flow analyzer (Luminex Corp., Austin, Texas, USA) &
ol &3l zF &4l ¥ MFI #t= =43ttt MFI9 ¢t Al xAtelA Als
st LABScreen Autoantibody Negative Controls 733t 42
negative control® #S ©]&3+e] background #IS H Y3t
LABScreen Autoantibody group 3¢ 7d-% low bead count®l &3 F74
g3l MFI #to]l =% d37F ABMR x4 274, no rejection -
|4 671, TCMR welA 61 Anemn, o] Aa=2 FA oA #3813l
t}.

LABScreen Autoantibody FAFS] #|ZAF1 One Lambdat ©]4<
e A glE AbEEe] tiske] LABScreen Autoantibody #HAFE 3
3l MFI#kS 57435t Z-2Fe] non—HLA antibodyell thall A¢1 75% <]
MFIE 75% reference background value® A ARt} 2 Ao A=

A 75% reference background valueE DAL E HAA LY cutoff=
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AAsto] gxpe] A A FAHE MFIZE Al ZARelA AAISE 75%
reference background value Bt} 2 H$ G HAAES AL E
(high MFD) #AAZ EHF3¥°ow, 2722 non—HLA antibodyell thal
47 AT AAY BE&S vlwaAdh A A A AAE 75%

reference background value?] 7]5= Table 19 3%7]3}3 T}

3. Anti—ATI1R antibody$} anti—MICA antibody 2] &3

sate] ¥4 A NA anti-ATIR antibody9l leveld Z743H7] 9
3 AAR= EIA-ATI1RX kit (One Lambda, Canoga Park, CA, USA) &
o] gato] A xARS] Aol wel Al3skit 100 Lo 34 ¥ gAh A
A= AT1Ro|] ZEHHE 96—well polystyrene plateo] H7}3F & o]= 2
~ 8 7 ColA 2A13F &k REGAIZTE Al XAl A A FE buffers o] &
3lo] washing IS AX ¥, 100 p¢L9 peroxidase—labeled anti—
human IgGE F7Fetel  1AIRF &b ®EGAIZIL % 100 pL9
tetramethylbenzidine 7] < 7kt thA] 2048 WEEAIZIT) o]
o ZF well® 450nm 53 %E ELISA microplate readerE ©]£3s}o
=74 3to] calibration curveel] 93 54 % anti—ATIR antibody® &
17.0 U/mLeo]%l A9 dld HAE anti—ATI1R antibody 3134

]_
72 AAE A6

gzt g% HAolA anti—-MICA antibody 2] A7 % o F
=437 9%t HAAM= LABScreen Mixed assay (One lambda, Canoga
Park, CA, USA)E ol &sto] AlxALe] #[3 o whel AJ3siivt 20 L
o] gz HAlol 5 pLe LABScreen bead®} # 7}t %, washing 3%
S AX Y 100 xL¢ PE-conjugated anti—human IgGE #H7}sl
t}. ©]% Luminex 100 flow analyzer (Luminex Corp., Austin, Texas,
USA)E o] £3F9 anti—MICA antibody® normalized background

ratioE FA3Fe] o] Fko] 2.7 o]Ael H9E anti—MICA antibody I
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T A AL o], A, Foiake yel, A, FoiAet
gakebe] A, ABO €93, HLA-A, B, DR ¥, #x}] o]z o]2] 3]

S, $ATA 717, 014 A DSAS] AE o, o4 4 B AR of

Boo]2 A induction therapy$} ©]2] & WA A2 AFgo]H9) F
T, ol Al 1Y ofF, Gl off, o] Al AdotEd,
QAL @A AR s 1d/3d FA3E Al AotE Y F
T, o AAl AR A, AUAl &¥ Ao, AMRA RS RS F

3to] ZAFEF T ABMRY} TCMRE ek o]2lal A
O % Banff classification®l] &Jal] &y A= 3FFom, F4 #z 7]
~ .
—O__ T

ok olAAl AAA AFRESS] FAVE fl" $AES no

2

14 eles

=5

rejection control® 3}3itT}.

5. B4 4

ABMR 7%} no rejection v, TCMR = Alo] 143 W49 vHlus
ABMR 3 no rejection 7 Ale], ABMR +3 TCMR Alo] 9]
Mann—Whitney U testE &3dto] A&t om, ojAtd W42 Hlu+=
ABMR ¥ no rejection i Ate], ABMR ¥ TCMR i Aol
Chi—square testE ©°]&3to] A3ttt F+ FAEAN EF Foo+s
< 0.05% Ao, vs Wl s #4191 A9, Bonferroni
correction® &3t o EASt. ABMR| tfgh o
=9 hazard ratio (HR) & 95% Al#9"7F(confidence interval, CD) & -
st7] flste] ZAAE 3FR-A S A&, o] F T|7te] wE
ABMRE| 'H4£5 Kaplan—Meier &4 S Fsto] A3 &4
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X2 SPSS for windows version 26.0 (SPSS Inc, Illinois, USA) &
o] g3sto] A3}t

Table 1. Antibodies list of LABScreen Autoantibody and 75% cutoff

A& st



MFTI value of reference background value

Antigen for 75% reference
non—HLA Full-term of antigen background value
antibody (MFD)
Group 1

ENO1 Alpha—enolase 1847
FLRT2 Leucine rich repeat transmembrane protein FLRTZ 383
VM Vimentin 395
TUBA1B Tubulin alpha—1B chain 916
CD36 Platelet glycoprotein 4 841
IFIH1 Interferon—induced helicase C domain protein 1 1880
MYOSIN Myosin—binding protein C, cardiac—type 7184
AGT Angiotensinogen 756
PTPRN Receptor type tyrosine protein phosphatase like N 1800
AURKA Aurora kinase A—interacting protein 2903
CHAF1B Chromatin assembly factor 1 subunit B 7109
PPIA Peptidyl—prolyl cis—trans isomerase A 1384
EIF2A Eukaryotic translation initiation factor 2A 4274
GSTT1 Glutathione S—transferase theta—1 2609
LMNA Prelamin—A/C 4087
PRKCZ Protein kinase C zeta type 4046
PECR Peroxisomal trans—2—enoyl—CoA reductase = 1631
PRKCH Protein kinase C eta type 767
LMNB Lamin—B1 1309
CXCL11 C—X—C motif chemokine 11 181
CXCL10 C—X—C motif chemokine 10 211
CXCL9 C—X—C motif chemokine 9 313
AGRIN Agrin 162
ARHGDIB Rho GDP—dissociation inhibitor 2 2281
GDNF Glial cell line—derived neurotrophic factor 607
HNRNPK Heterogeneous nuclear ribonucleoprotein K 403
IFNG Interferon gamma 311
REG3A Regenerating islet—derived protein 3—alpha 46
GAPDH Glyceraldehyde—3—phosophate dehydrogenase 262
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TNFA Tumour necrosis factor 3665
PLAZR Secretory phospholipase A2 receptor 103
NCL Nucleolin 2230
Group 2
LG3 Perlecan 2270
Group 3
Fibronectin Fibronectin 134
Collagen 1 Collagen type 1 231
Collagen 11 Collagen type 1I 102
Collagen I1I Collagen type III 93
Collagen IV Collagen type IV 44
Collagen V Collagen type V 147
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A Aed SAE 2dH 54S Table 20 29883l 45
o] ABMR ¥ % @2H= 219 (46.7%), 17k 247 (53.3%) 2.2 Zgt
Al Aol ZFokzk(median age)S 53419t 152 2] no rejection
T HARE 83%(54.6%), 1A 697 (45.4%) & Fdk Al AR F4
#2554, TCMR & @A 1307 (66.0%), o1#= 677 (34.0%)
o7 ek Al AHY FAFS 514 TE Mann—Whitney U test 2ol A]
Al T Abel o] et Hek Al AR ] Zol= ¢l T} Deceased donor
4% ABMR oA 179 (37.8%), no rejection 7ll4 479 (30.9%),
TCMR TellA 719 (32.0%) 01 oH, Al + Ale]¢] deceased donor
Hl&2] Feng zpol= fidlth. x5 & ABO dIg H2 o] AL
Al Bl glelvk. HLA &4 4939 7H4+= ABMR w9 A+

ZT43kol 471, no rejection v¥ TCMR 2] -5 3710]gl 0w o]

A A HLA aAA8e 25 840, @aa AR o AR

o,

HLA-DSA7} €43 x5S B, ABMR oA 147 (31.1%), no
rejection oAl 167 (10.5%), TCMR oAl 119 (5.6%) %0, o]
% ABMR )X 9%, no rejection wolA 119, TCMR oA 9 9]

90 AR5E Wkt @143 X855 Algs & HLA-DSA7F &A1
g 3xES B, ABMR o4 99 (20.0%), no rejection oA 11

H(7.2%), TCMR oA 94 (4.6%) . % Chi—square test A] ABMR
73 no rejection ¥ HlW A ABMR oA H9o&tA oA AA
HLA-DSA°] 197H¢ld nvl&o] E8kom, ABMR ¥ TCMR o<
HlaL Ao 52 ABMR ollA f-2olskAl o] 4] A HLA-DSA°| 1197131
| HlEo] g8kt o4 A FA9 7|ZkE B ABMR weolA Fdak

12.570 ¥, no rejection oA 11.5701<€, TCMR o4 21.07]<€o] it}

ABMR oA xS ABMRE o2l AAS Eaf Wostx oz Ak

11



1

< AR TS 12,0000t 2 T ARG
Induction therapy®lA Anti—thymocyte globulin® FojRte $x}=
ABMR oA 227 (48.9%), no rejection oA 1978 (12.5%),
TCMR ZellA 227 (11.2%) 01312 ™, IL-2 inhibitor& Foi¥ €z}
+ ABMR oA 379 (75.6%), no rejection oA 1317 (86.2%),
TCMR ol A 179 (90.9%) ©] At} Maintenance
immunosuppression® A% Al + EF 95% o|Ae  3HA}el A
TacrolimusE AF&-3t3 2™, Steroid®] A% 95% o] el AHE-3H3
th 1 9 18 o] AH™ SBPE DBP, W2 WH, serum protein,
albumin, BUN, creatinines < 3233 #HAAZ el dlsto] Table 20 &

2l &k it

rE

Fol& =

rl

2. 3x748 o]4 A non—HLA antibodyd MFI 3¢ 1]

al

ABMR, no rejection, TCMR o4 ©]2  non—HLA antibody 2]
MFI 3t Hlw2d A5 Table 39 F2st k. P valueE Bonferroni
BAS & ABMR oA o F ol Blsl F2skAl MFI gtol stak
H A& anti-ARHGDIB  antibody7b 93 THABMR vs. no

rejection: 912.02 vs. 1840.37, corrected P = 0.006; ABMR vs. TCMR:

912.02 vs. 1864.27, corrected P = 0.006). B 3tA &2 Pvalue
o = anti—NCL antibody°l4] ABMR ¢] t& F ol ]3] MFI
ol weko ™ (ABMR vs. no rejection: 273.14 vs. 452.6, P = 0.005;
ABMR vs. TCMR: 273.14 vs. 482.01, P = 0.001), anti—GSTT1
antibody+= ABMR °] no rejection ol H]3] MFI Zko] w3k
(ABMR vs. no rejection: 840.0 vs. 454.76, P = 0.024), anti—collagen
type I (ABMR vs. TCMR : 146.2 vs. 239.66, P = 0.004),

CXCL9(ABMR vs. TCMR: 290.65 vs. 416.52, P = 0.021), LG3
12



(ABMR vs. TCMR: 812.68 vs. 1325.02, P=0.022) 2} REG3A (ABMR
vs. TCMR: 431.33 vs. 513.42, P = 0.036) antibodyE<> ABMR 9]
A TCMR <ol BlsiA MFT gke] wW3tvh B4 F P valuest 274 A
P valueelA ABMR oA v& F ol HlglA F& kA MFL gto]

Fe FAE gl

3. 3A+E o]4 A non—HLA antibody?d TIA7E
HA v]&9 vl

ABMR, no rejection, TCMR 4] non—HLA antibody®] ©]2] & 1
FAZE HAAL vE&s vlud A3E Table 4] A2ttt A=
% LABScreen Autoantibody group 3¢ &3l A=< anti—
fibronectin antibody 2} anti—collagen antibody =2l 4% ABMR 9]
A 27, no rejection oA 67, TCMR oA 692 $x}o A low
bead count® <Qlste] &gt AAL A¥rt =& w0 A g2lste] F 380
o] gxboll thalA wlwakith 397F41 9] non—HLA antibody % X7
% P valueollAd #-2ngt 2ot QW &A= anti—collagen type 13}
anti—collagen type 1%t} Anti—collagen type I antibody (ABMR vs.
TCMR: 11.6% vs. 1.6%, corrected P = 0.041)¢] 4% ABMR 3
TCMR & Hlustgls o 24 Foli ABMR oA @A &A%
T AAS wlEo] FoskAl =kt Anti—collagen type I antibody
(ABMR vs. no rejection: 11.6% vs. 2.1%, P = 0.006) & ABMR T3}
no rejection oA B Alefi= ABMR oA 1n@A45E #HA e v
2ol f ko B A Pvalued = PvalueZ} 0.055th 2oL}
B % P valueolA= F&3t zlo]E Holx| ok} Anti—collagen
type II antibody (ABMR vs. TCMR: 62.8% vs. 81.1%, corrected P =
0.011)° %% ABMR % TCMR & Huse u 2y Fo=
FoatA ABMR olA n@AZE AAS Hl&o] Sekth Anti-

13
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collagen type II antibody (ABMR vs. no rejection: 62.8% vs. 79.5%,
P =0.025)% ABMR T3 no rejection oAl B Alelli= ABMR
o Al nEAAGFE AALY HEo] wotoew ®¥AY d P valuew 0.05KT}
Zokout, B F P valueolX = 25k xkol& HolA kot ymA
FAl 2ol B Folx Foudt xkol7t Sl A%= flden, ®
A A P valueolA+= anti—collagen type IV antibody (ABMR vs. no
rejection: 30.2% vs. 15.1%, P = 0.024) 4] ABMR ¥} no rejection
TS Hw Al ABMR oA @A E HAe] vl&e] =2 P value
7F 0.059]8FQ1 v} QlSlt}. Anti—LG3 antibody (ABMR vs. no rejection:

11.1% vs. 27.0%, P = 0.027; ABMR vs. TCMR: 11.1% vs. 26.7%, P

= 0.0De°A ABMR 7% no rejection 7 b ¥ A2} ABMR 3
no rejection e HlI Ao EF F2ol5HA ABMR oA o]2 A

FAGE AAL vlEo] wE e A 5 AT Anti-ARHGDIB
antibody (ABMR vs. TCMR: 26.7% vs. 40.9%, P = 0.027)%] 3%
ABMR % TCMR & HlZ Al ABMR welA o2 H ugdAZE

A o] e A BT 5 Agich

1:

4. Al & 7F o] A anti—-AT1R3} MICA antibody &
AZE HAA v&Y v

Al 7F ol2l A anti—AT1R¥} MICA antibody? I |
Aol vl vwg AyE Table 59 Asksicth AA A5 o
2 43RS Al, ©]4 A anti—ATIR antibody+ no rejection 7%}
TCMR oA ABMR <ol wlsf A vepsten, TCMR 2 ABMR
T2 HIAE FYskA TCMR oA anti—ATI1R antibody ] 3134

A%

7= AAS vlEo] HIJTH(ABMR vs. no rejection: 2.2% vs. 9.2%, P

= 0.121; ABMR vs. TCMR: 2.2% vs. 16.2%, P = 0.013). o] #A

Anti—MICA antibody= ABMR T°4] no rejection w3 TCMR ¢
14
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vl AL E AAQ BlEo] =dAT FoF xpolE HolA = &%
T (ABMR vs. no rejection: 11.1% vs. 8.6%, P = 0.601; ABMR vs.
TCMR: 11.1% vs. 8.6%, P = 0.601). ©]* ©d HLA-DSA7} AZHA
%S A= g FAAY % anti—-AT1IR antibodyi= ABMR ¢l
13l no rejection®} TCMR oA ¥ =& dFAGE HAL HEES
R3Sl o ™ (ABMR vs. no rejection: 0.0% vs. 8.8%, P = 0.086; ABMR
vs. TCMR: 0.0% vs. 14.5%, P = 0.023), anti—MICA antibody %] 73-¢
Al ZE Fo8E 2po]E Holx] St (ABMR vs. no rejection: 6.5%
vs. 8.1%, P = 0.759; ABMR vs. TCMR: 6.5% vs. 7.0%, P = 0.913).
ABMR H&t T4 HLA-DSAZ} A=A Sxbas ALl & £4%
Ao A= anti—ATIR antibodyi= ABMR ol H]3| no rejection}
TCMR TollA o £ 1ZAdE #2A9 v&s B3 21 (ABMR vs.
no rejection: 0.0% vs. 9.2%, P = 0.094; ABMR vs. TCMR: 0.0% vs.
16.2%, P = 0.019), anti—-MICA antibody= ABMR *°lA] no
rejection w¥ TCMR <ol W] ngALE A2 vjgo] =kAw
st 2ol E HolA = &UTH(ABMR vs. no rejection: 14.3% vs.
8.5%, P = 0.340; ABMR vs. TCMR: 14.3% vs. 8.6%, P = 0.361).

5. 93t AR AW F AR AA} 2 AR ol
AAHQAY 274 A=E wA e Y AA A
o9 wlm

o4 Aol WA AT WE BAE F, A AHT YA A

7+
9] AFHA7F 2742 A7 o™ o]Foyx A= HA Ato]9
MFI %te] =Fo]lE Table 69 AElsda, &4 H 1AL

o
—_&4
e
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AAe vl& Aol E Table 7 Fe]sk3lth. Table 6914 244 A 25
T2 AAE AFT SRSl A ok gakEel vl o /9

=8 A EL anti—collagen type I (desensitization vs. non—
desensitization: 15.58 vs. 51.53, corrected P< 0.001), collagen type
IT (desensitization vs. non—desensitization: 127.45 vs. 225.26,
corrected P = 0.017), collagen type IV antibody (desensitization vs.
non—desensitization: 0.0 vs. 7.74, corrected P < 0.001) $it}. &4+
ARE W2 A5 B3 ARE TA o2 dAEel BlEAd o
et e MFIE B39 A5 anti-FLRTZ (desensitization
vs. non—desensitization: 1111.0 vs. 578.93, corrected P = 0.013),
GSTT1 (desensitization vs. non—desensitization: 1425.93 vs. 476.75,
corrected P= 0.030), IFIH1 (desensitization vs. non—desensitization:
4148.8 vs. 1591.62, corrected P = 0.006), MYOSIN (desensitization
vs. non—desensitization: 8669.57 vs. 5101.73, corrected P = 0.001),
PPIA (desensitization vs. non—desensitization: 2936.0 vs. 1020.57,
corrected P = 0.003), PRKCZ (desensitization vs. non-—
desensitization: 8736.17 vs. 4982.68, corrected P < 0.001), TNFA
(desensitization vs. non—desensitization: 1794.19 vs. 546.2,
corrected P < 0.001), TUBAIB (desensitization vs. non-—
desensitization: 1240.02 vs. 612.22, corrected P < 0.001) antibody 3}
=

AFALE A vlEe vuste] By, 234 A5 5 HAS A
Aot gAFZolM FoeA LA G =

anti—AURKA (desensitization vs. non—desensitization: 82.1% vs.
48.9%, corrected P = 0.027), IFIH1 (desensitization vs. non—
desensitization: 78.6% vs. 45.6%, corrected P = 0.03), MYOSIN
(desensitization vs. non—desensitization: 64.3% vs. 33.3%, corrected

P=0.001), PPIA (desensitization vs. non—desensitization: 78.6% vs.
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43.2%, corrected P = 0.011), PRKCZ (desensitization vs. non—
desensitization: 96.4% vs. 57.9%, corrected P = 0.002), TUBA1B
(desensitization vs. non—desensitization: 64.3% vs. 30.3%, corrected
P=0.009) antibody”7} leH, &a Xg & HAE AFAsSdA 3

Aol ol siAl AFAGE AA L] BlEo] wWekd A= 3k

6. 014 A Te7ke] HLA-DSA HEol 97 @gtd &
AgANN A 2 29 Fol

o] A 17Fe] HLA-DSAZ} HAEHA| L&SkAdd SAZoA Al
o ZF MFI®] H|wE Table 8l Agetia, 1FALE HAL vH&S
Hlw sk A35 Table 9 Adelstlvt. B4 5 P valuedl % sk
ABMR oA no rejection w3 TCMR el H]3] w2 MFI ¢S R
A A9+ anti—ARHGDIB antibodyITH(ABMR vs. no rejection:
742.85 vs. 1840.37, corrected P = 0.004; ABMR vs. TCMR: 742.85
vs. 1792.34, corrected P = 0.006). 27 $ P value°llA 237
ABMR oA 2 MFI #& Bl A= gl ¥4 A P valueol
X1+ anti—collagen type IV (ABMR vs. no rejection: 16.46 vs. 4.44,
P=10.035)9} type V antibody (ABMR vs. no rejection: 36.2 vs. 25.23,
P = 0.035)°A ABMR °l|A] no rejection el H|a| MFI gto] t
2 AFS B} Anti—CXCL9 (ABMR vs. no rejection: 261.34 vs.
365.99, P = 0.044; ABMR vs. TCMR: 261.34 vs. 404.47, P = 0.016)
¢} NCL (ABMR vs. no rejection: 268.88 vs. 452.17, P = 0.021;
ABMR vs. TCMR: 268.88 vs. 473.25, P = 0.006) antibody+ ABMR
Lol B 7 ool Bl MFL gho] v Ads Hlom, anti—
collagen type II antibodyt= ABMR oA TCMR ol H]3] MFI %t
o] ¢ e AFE HUTH(ABMR vs. TCMR: 174.34 vs. 250.39, P =
0.025).

M
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Table 94+ anti—collagen type I antibody”’}F ABMR <*ollA
TCMR ol vl8l) pate BAYS Tl FostA 1dAE HA2 v
Fo] =2 (ABMR vs. TCMR: 13.8% vs. 1.7%, corrected P =
0.029), ABMR T3 no rejection & H|i Al9&=(ABMR vs. no
rejection: 13.8% vs. 2.3%, P = 0.006) ABMR TelA &A% 5E A
o] W&ol o HA A P valuew 0.05KHTH #Zgfoy, By & P
valuex F238k# ¢ktl. Anti—collagen type IV (ABMR vs. no
rejection: 37.9% vs. 15.4%, P = 0.006; ABMR vs. TCMR: 37.9% vs.
19.4%, P = 0.026)& ABMR welx e 1A% A ¥&3% no
rejection 7, TCMR oA n&AZF % AL HES vl A] ABMR
Lol e 7 orRT ndAAE AAL vEo] wom B A pik
< 0.05HY AT, ®BAY Fole= {3t AolE HolA kSkt
Anti—collagen type II antibody (ABMR vs. no rejection: 58.6% vs.
80.0%, P = 0.571; ABMR vs. TCMR: 58.6% vs. 86.1%, corrected P
= 0.012)& ABMR oA TCMR el vl&l fo]shAl whe g7
= AAS BES B O™ norejection I B AloE W2 318
5 AAL HlEs HIAAR FoekA . FUHAC®E  anti—
ARHGDIB (ABMR vs. TCMR: 22.6% vs. 29.0%, P = 0.032), CXCL9
(ABMR vs. TCMR: 41.9% vs. 62.9%, P = 0.027), LG3 (ABMR vs.
TCMR: 12.9% vs. 30.1%, P = 0.047) antibody°llAl= ABMR ¢l A
TCMR ol vlall &A n@AZE AAL HlEo] W2 B&Fs HAA
T B 2 Pvalued M= Fo8HA kTt

7. 273 A8E A &2 AN Al T Y Ao

o

oA A & A gE Aldstx] & ARt olA A o+ F MFIS
H W& Table 109 AFelstslar, A7 HAllY vl&S vlwst 4y}
£ Table 119 Attt 24 3 PvaluedlME #9354 ABMR

=
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oA no rejection ¥ TCMR el Hl&l] @2 MFI gt5 BEd A5
+ anti—ARHGDIB antibody $ItH(ABMR vs. no rejection: 724.01 vs.
1840.37, corrected P = 0.002; ABMR vs. TCMR: 724.01 vs. 1792.34,
corrected P = 0.004). 274 ¥ P value°llA #+34 ABMR ol A
F& MFI @2 29 &A= dth 24 A P valueel A= anti—NCL
antibody= ABMR oA & F ol ®l3] MFI gto] @2 BF&s
B3 O™ (ABMR vs. no rejection: 269.78 vs. 451.59, P = 0.005;
ABMR vs. TCMR: 269.78 vs. 473.25, P = 0.002), anti—collagen type
II (ABMR vs. TCMR: 182.65 vs. 250.39, P = 0.025), REG3A (ABMR
vs. TCMR: 397.06 vs. 512.27, P = 0.033), LG3 (ABMR vs. TCMR:
781.14 vs. 1316.65, P = 0.043) antibody:= ABMR ¢4 TCMR *

of wls MFI gkol ¥ W2 4= Bt

Table 11914 anti—collagen type I antibody+ ABMR oA 2] 11
FAFE AAS] vEY no rejection v, TCMR T4 1FAE 4
Aol wEE ¥la Al ABMR oM vhE TR Blgo] o B
A pakS 0.05KTh ZARE 1A Fe= fFo s zto]E HolH ¢k
o+ (ABMR vs. no rejection: 11.8% vs. 2.2%, P = 0.012; ABMR vs.
TCMR: 11.8% vs. 1.7%, P = 0.002). Anti—collagen type IV antibody

= ABMR 9lA no rejection wol Hl&l] 1&AZ = A v]&o] =

2 AEdS HIAN, BA T Pvaluedd = 7934 &t (ABMR vs.

no rejection: 32.4% vs. 15.4%, P = 0.024). Anti—ARHGDIB antibody
= ABMR 7oA &A% AAS 8]E3 no rejection 7, TCMR
Tl nFAGE A vEE Bl A ABMR TelA vE ¢ TR
o o] wtom HA d pih 0.05KHT AR, HA Fol= {9
st xfo] & HolA &3kt (ABMR vs. no rejection: 22.2% vs. 41.6%, P
= 0.033; ABMR vs. TCMR: 22.2% vs. 43.1%, P=0.019). Anti—REG3
antibody°llA&= ABMR A no rejection ol Hl3] &7} E A
Aol vlgo] W& ARgS BHYAR, B T PvaluedlX = FostA &
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I (ABMR vs. no rejection: 97.2% vs. 100.0%, P = 0.046). Anti—
collagen type II antibody+ ABMR o4 TCMR ol Hl&l] A7
T AAL vlEo] e A BAANE B 2 P valueolA= 238t

%] 9kFtH(ABMR vs. TCMR: 64.7% vs. 86.3%, P = 0.002).

8. 277 A&E AFF FoE HLA-DSAZ} 17}l
A FA== AT A T 2 Z]

G2 AR5 Al Fo= HLA-DSAZF 1971Q1 AHIR o)A
ZF MFI9] H|1E Table
120 Fatda, 1AL E AAe vl vjwE Table 13 A&sh

Table 12914 BA & P valuedlM % #9374l ABMR 4 no
rejection ¥ TCMR el ]3] w2 MFI #= H3W 49+ anti—
ARHGDIB antibody It (ABMR vs. no rejection: 845.6 vs. 1918.8,
corrected P = 0.004; ABMR vs. TCMR: 845.6 vs. 1792.34, corrected
P = 0.006). &4 % P valueelX #28tAl ABMR o4 %2 MFI
S Hel gAl= gl B4 A Pvalueol A& anti—collagen type I
(ABMR vs. no rejection: 145.19 vs. 202.89, P = 0.042; ABMR vs.
TCMR: 145.19 vs. 247.39, P = 0.003), CXCL9 (ABMR vs. no
rejection: 260.05 vs. 367.81, P = 0.029; ABMR vs. TCMR: 260.05
vs. 404.47, P = 0.013), NCL (ABMR vs. no rejection: 269.78 vs.
454.42, P = 0.008; ABMR vs. TCMR: 269.78 vs. 473.25, P = 0.003)
antibody¥ ABMR <ollA & F ol ®l3] MFI gto] @2 B&s
B om anti—LG3 antibody+= ABMR o4 TCMR ¢l B]&] MFI
gtol o W& A4S BHTHABMR vs. TCMR: 781.14 vs. 1289.63, P
= 0.037). anti—collagen type V (ABMR vs. no rejection: 33.15 vs.

20



25.1, P=10.035), GSTT1 (ABMR vs. no rejection: 786.36 vs. 448.71,
P=0.049), LMNA (ABMR vs. no rejection: 2151.5 vs. 1556.17, P =
0.039) antibody+ ABMR o4 no rejection o H]a] MFI Zko]

Y =2 4d= Btk

Table 1394+ anti—collagen type II antibody’} ABMR 3}
TCMR & Hl Al B4 5 pglolXx fFostA ABMR oA 1
A7RE AA BlEo] ko ABMR ¥ no rejection v H] I A
o= ABMR ellA A7 E AA L] vl&o] FAR, FostA+= &
2 tH(ABMR vs. no rejection: 58.8% vs. 80.7%, P = 0.007; ABMR vs.
TCMR: 58.8% vs. 86.3%, corrected P= 0.005). Anti—CXCL9 (ABMR

vs. no rejection: 41.7% vs. 61.0%, P = 0.037; ABMR vs. TCMR: 41.7%
vs. 62.8%, P=0.018), LG3 (ABMR vs. no rejection: 11.1% vs. 27.7%,

P=0.039; ABMR vs. TCMR: 11.1% vs. 29.8%, P = 0.02) antibody+
ABMR oA t& 7 ol vle] ndATE HA9 vl&o] @2 3%
< ®3ow, anti—-REG3A antibodyi= ABMR 4] no rejection v
of Hl&l] nFAZE AAL vHlEo] @& AEFS HUIL(ABMR vs. no
rejection: 97.2% vs. 100.0%, P = 0.047), anti—ARHGDIB antibody+
ABMR <ol4 TCMR <ol Hlal n@AZE AA S HEo] woktt
(ABMR vs. TCMR: 25.0% vs. 43.1%, P = 0.043). Anti—collagen type
I (ABMR vs. no rejection: 11.8% vs. 2.2%, P = 0.013; ABMR vs.
TCMR: 11.8% vs. 1.7%, P = 0.002)3 type IV (ABMR vs. no
rejection: 35.3% vs. 14.8%, P = 0.006; ABMR vs. TCMR: 35.3% vs.
19.2%, P = 0.037)i= ABMR w3 t& F & vl Al 274 A pil
oA 0.05°8F= ABMR wolA ¥ 2 LIAGE #AS vEs B
RARE, B Felle S FA B pgkol wolskA skt

9. ABMR Y A] HLA-DSAZ} 19710 qd 3AASS

21 -



A 2] 3 non—HLA antibodyS2] v

ABMRZI® Al HLA-DSAZ} 197Fo|ld St AlLst Al o
7+ MFI9 Bv|wE Table 149 A=
H| w5 Table 151 23k},

Table 14914 ®HA & P valuedlAE F23stA ABMR w°lA no
rejection ¥ TCMR ol Hl&] @2 MFI #S X34 HA$+= anti—
ARHGDIB (ABMR vs. no rejection: 712.92 vs. 1840.37, corrected P

= 0.002; ABMR vs. TCMR: 712.92 vs. 1864.27, corrected P = 0.002),

NCL (ABMR vs. no rejection: 261.5 vs. 452.6, corrected P = 0.045;
ABMR vs. TCMR: 261.5 vs. 482.01, corrected P = 0.011) antibody
stk B4 § P valueelA §28HAl ABMR ellA 52 MFI gh& B
A A= T B P valuedl A= anti—CXCL9 (ABMR vs. no
rejection: 269.57 vs. 375.85, P = 0.022; ABMR vs. TCMR: 269.57
vs. 416.52, P = 0.009), LG3 (ABMR vs. no rejection: 748.36 vs.
1040.17, P= 0.03; ABMR vs. TCMR: 748.36 vs. 1325.02, P= 0.003)
antibody™ ABMR oA & F ol ®l38] MFI gto] @2 B&s
B¢ 9™ anti—collagen type II (ABMR vs. TCMR: 144.7 vs. 239.66,
P = 0.027) ¢} REG3A (ABMR vs. TCMR: 364.33 vs. 513.42, P =
0.036) antibody= ABMR oA TCMR el H|sl] MFI gko] o w2
78S H T} Anti—collagen type V antibody: ABMR oA th&
ol vlaf MFI gte] =2 A&<s B 3127 (ABMR vs. no rejection:
45.05 vs. 26.05, P = 0.007; ABMR vs. TCMR: 45.05 vs. 30.89, P =
0.03), anti—collagen type IV antibody+ ABMR °4] no rejection
o vlEl MFI gte] o =2 43S BATH(ABMR vs. no rejection:
25.85 vs. 0.35, P=0.012).

O

Table 1594 anti—collagen type [ antibody”}F ABMR ¢4 no
rejection w¥ TCMR T E5o Hl3] pats HASH Fo% /3
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DAL E AAS vEo] = (ABMR vs. no rejection: 18.5% vs.
2.1%, corrected P = 0.007; ABMR vs. TCMR: 18.5% vs. 1.6%,
corrected P < 0.001). anti—collagen type IV antibody+ ABMR 3}
no rejection = Bl Al B * patel A% FskAl ABMR ol A
AFALE AAS v &o] =301 (ABMR vs. no rejection: 44.4% vs.
15.1%, corrected P = 0.016), ABMR 73 TCMR < Bl Ao
ABMR oA n@AGE AAe] vl&o] =3dARE FolahA = &t
(ABMR vs. TCMR: 44.4% vs. 18.3%, P = 0.002). Anti—IFNG
antibody= ABMR ¥ no rejection 7, TCMR v H|1 A] ABMR
oA DFAGE AL HlEo] AT FostA= 2*HH(ABMR

vs. no rejection: 96.4% vs. 80.3%, P = 0.037; ABMR vs. TCMR: 96.4%

vs. 79.7%, P = 0.032). Anti—collagen type II antibody+= ABMR 9]
A1 TCMR el vlal fFostA W@ ndALE AAL v&s Bele
1 (ABMR vs. TCMR: 59.3% vs. 86.4%, corrected P = 0.017), no
rejection w¥ HlW A% v& BlES BAARE {FOJsHA Skt
(ABMR vs. no rejection: 59.3% vs. 79.5%, P = 0.023). Anti—EIF2A

(ABMR vs. no rejection: 7.1% vs. 25.0%, P= 0.037; ABMR vs. TCMR:

7.1% vs. 23.9%, P = 0.045), LG3 (ABMR vs. no rejection: 3.6% vs.
27.0%, P = 0.007; ABMR vs. TCMR: 3.6% vs. 30.0%, P = 0.003)
antibodyi= ABMR reollA o2 F el vls] n3AZE HAe v&
o] vt AIFE XS oH, anti—-ARHGDIB antibodyi= ABMR ¢ 4]
TCMR ol H]&l] H]&o] STt (ABMR vs. TCMR: 21.4% vs. 44.7%,
P=10.02).

10. ABMR ¥ %, ©|4 A HLA-DSAZ} 1970l
2= 197 olYd A= 7 non—HLA
antibody 8] x}o]
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ABMR T & ©]4 A HLA-DSA7} n97lolad 3x53 o]
A HLA-DSA7} 1199717 obd e x5 7+ 34 H MFI k2] x}o]
= table 169 AR, A H 1AL E AAS v&Eo olE

table 171 4233t}

Table 1641+ anti—PPIA antibody”7} #¥3HA 24 A P value
o] HLA-DSAZ} 297to] el @xpatell A 1o7b7) oly el A4
of vlal MFI #kol =3kAIR, BA Fol= #FoohA] FUtHDSA(+) vs.
DSA(—): 1695.19 vs. 1232.02, P = 0.047).

Table 179+ 24 A pakell Al anti—collagen type III (DSA(+)
vs. DSA(=): 21.4% vs. 55.2%, P = 0.037), EIF2A(DSA(+) vs.
DSA(=): 0.0% vs. 25.8%, P = 0.036) antibody°l*A HLA-DSA7} 1L
A7 gapto| A a7z oby | @Abatel Wl n g At E A
Aol vlgo] Wkil, anti—-PPIA (DSA(+) vs. DSA(-): 71.4% vs.
38.7%, P = 0.042), PRKCZ (DSA(+) vs. DSA(—): 85.7% vs. 51.6%,
P = 0.029) antibody®lAl:= HLA-DSA7} 1197Fe] 9w &aprtel A 1L
A7F7F o A™ ghAbatel wlal A= HA L] HlEo] HokAINE B

4 ¥ Pvaluet BF Fo35HA okt

11. ABMR ¥ %, ABMR X4 @A HLA-DSA7} 12
Qrtold FAEFH 1Yrrb ol URd A T
non—HLA antibody 2] x}o]

ABMR = F ABMR X%t 3] A4 HLA-DSAZ}F aL{71o] 3k
| #2353 HLA-DSAZF 119717} ofygld ks 7 @Al ¥ MFI
el xto] = table 18°l A& s, 1FALE AAL Hl&9 ApolE
table 19°f d2a}3ith. Table 1804 = Pvalues B4 $ 72 #}o]
= RQl A= 1tk Anti—collagen type IV (DSA(+) vs. DSA(-):
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0.17 vs. 25.85, P = 0.022) ¢} collagen type V (DSA(+) vs. DSA(-):
25.07 vs. 45.05, P=0.023) = ABMR X% A] HLA-DSA7} 319717}
PR SAFZ oA HLA-DSAZF e7ke|led SApSof vls A 9
MFI #tol &2 Aol AUTh Anti—EIF2A (DSA(+) vs. DSA(-):
3034.56 vs. 1039.0, P = 0.01), MYOSIN (DSA(+) vs. DSA(-):
8046.75 vs. 4983.85, P = 0.01), TUBAIB(DSA(+) vs. DSA(-):
661.03 vs. 465.8, P = 0.049) antibodyi= ABMR %It A] HLA-DSA
7F 197k oby Qe ExbEoll A HLA-DSAZF 119 7ko| e $kxb=9
alsl Aol MFIL gko] v Aol st Table 194 += B4 A p
kol A anti—collagen type IV antibody©l4 HLA—-DSA”Z} 319 7}o] <]
G g 197 7E o U bt wls) @A AR AAL] H]
£o] S}tHDSA(+) vs. DSA(-):6.3% vs. 44.4%, P=0.008). Anti—
EIF2A (DSA(+) vs. DSA(=): 353% vs. 7.1%, P = 0.017),
LG3(DSA(+) vs. DSA(—): 23.5% vs. 3.6%, P = 0.039), MYOSIN
(DSA(+) vs. DSA(=): 64.7% vs. 21.4%, P = 0.004) antibody oA+
HLA-DSA7Z} a7l gld Sk el a7zt oby gl ghabtol] n
3l AFAGE AAL vlEo] =gAIN, By ¥ P values BT TS

Aok

12. ABMRZAC ot AdAAe EXAH 3]HAEY

3947 8] AA gAelAq ABMR ZAel tfgt Hazard ratio (HR)E
BEALY 3| ARAS Foto] FA % AFE Table 200 st ©
HyE 3|34 E Qs (pEAJ o R S A, o2 Al Yo, o]
A 197 HLA-DSAS] /7, Al&ol2] 3, o2 d FA47|%%, 1A
aget, 714 ded, o]4 d eGFR x|, LDKT Y+= DDKT o,
HLA E<X° 714, ATG induction®] oI5, IL—2 inhibitor 2F#|2] A}
g5 2T 9 WasE 5 AW, oA Al dole 7]EA] g
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Zo A= o]4 A 397} HLA-DSAS %71 1.9
HLA-DSA7} & A< HR = 5.386 (P < 0.00D)°|H, HLA =<
29l A% HR = 1.454 (P < 0.001)% ABMRe] thdt §-ovdt ¢
AA7E Hof g A EA A FFgo® LS 714 nEst
o= HR = 2.486 (P = 0.025) 22 3% Pvalueo|JAw, 714
ot o= o] Al yolgt RS A= HEEA ol 3754
ol AdEALE. w3, ATG induction® %% HR = 7.816 (P
<0.001) & 23t Pvaluel AT, o= ©]4 d HLA-DSAS] o9}
TRAAE 7= WFol7] el thelg 3| RA A A2 H e #
A Aol A" 397) non—HLA antibody =9 i = ndA 4% A
o] Hj &S o]gste] WG A2 IAATAS AW, 1 F
°Jgt Pvalues YeERE 571 A5 tisiA 5 table 20 &3t
2t} Anti—-ARHGDIB+ HR = 0.488 (P = 0.043), anti—-LG3+ HR =
0.311 (P = 0.017), anti—collagen type II:= HR = 0.336 (P = 0.002)
2 A A= ABMREAS Folv JdAE #A ¥tk ¥, anti—

collagen type [ HR = 7.259 (P = 0.002), anti—collagen type IV:&

HR = 2.129 (P=0.037) 2 + &A= ABMRE Fond 1A

Ouls ZAAY AR = SHT 3 FAEA Y Aol wef A,
o] Al uo], o)A A 197} HLA-DSAQ &5, HLA 294X9 7|+
5 TH™EoR ARgetoiA EAS it this 372 43 Anti-
ARHGDIB+ HR = 0.435 (P = 0.026), anti—LG3+ HR = 0.318 (P =
0.022), anti—collagen type [I+= HR = 0.295 (P = 0.001) 2 A A+
ABMREA & ZFol= AAZE A E Atk HbH, anti—collagen type I
HR =11.093 (P = 0.001), anti—collagen type [V HR = 2.500 (P =
0.020) 2.2 7 A= ABMRS] fou|gt @At

13. A ¥ IFAZE oAFd ©E ABMRY LA
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e AEIA

b gAY ndAGEFe] wE ABMRE HAge] gt
Kaplan—Meier <&324S Figure 19| YESITE Anti—collagen type
[7} collagen type IV antibody?l A% o]2 A A7} 38A7F =03
G oA AJFte] wE ABMRE] Aol F7Fskl om, log—rank'{ o %
AZbet P ovalue 7 A4 25 0.001 w|vto = F A 5% 13
A= AALHS DFAGETE obd o Abel /@ zkolE Bl
Anti—collagen type II, ARHGDIB, LG3 antibody 2] 2% A7} 1134
Aol E ol AFAFETE obd ol mls] AlFte] mE ABMR
ukAlo] Al o™ log—rank™ o2 AAFSE Pvalues= 27} 0.002, 0.033,
0.006 o= Al A 25 nIALE 7 DFALETL obd o AL
o] FoFk AolE HH. 53] o]4 F 2070€E o]de] ABMRE A
o] W3ko ™ anti—collagen type I antibody$} anti—collagen type IV
antibody 8] A-%% 207H€E o] delA nFAGE oo wE ABMRY

WY o7k E AL AAT 5 U

14. ABMR oA o]& A9+ ABMR AYA|9 non-—
HLA antibody=¢ H|®

_4

ABMR 2tk A8 HAAS A& o+ A" 3499 fApsolM o4
Al @AS] MFT gk3F ABMR A<k Al @AS] MFI & vlad Zls
Table 21 dgsiitt. o4 & HAA o2 5 HA e wlaiA 2
A MFI gko] =39l &4 52 anti—collagen type 11 (pre—tpl. vs. at
diagnosis: 171.25 vs. 7.55, P < 0.001), ARHGDIB (pre—tpl. vs. at
diagnosis: 845.6 vs. 425.0, P = 0.002), CHAF1B (pre—tpl. vs. at
diagnosis: 3673.91 vs. 3172.5, P = 0.002), CXCL10 (pre—tpl. vs. at
diagnosis: 259.0 vs. 213.36, P = 0.025), CXCL9 (pre—tpl. vs. at

rﬁ‘
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diagnosis: 275.99 vs. 75.5, P < 0.001), FLRT2 (pre—tpl. vs. at
diagnosis: 523.5 vs. 443.5, P = 0.022), GAPDH (pre—tpl. vs. at
diagnosis: 729.39 vs. 215.5, P = 0.001), GDNF (pre—tpl. vs. at
diagnosis: 608.87 vs. 381.5, P = 0.003), IFIH1 (pre—tpl. vs. at
diagnosis: 964.72 vs. 688.0, P = 0.007), LG3 (pre—tpl. vs. at
diagnosis: 698.6 vs. 374.0, P = 0.007), LMNA (pre—tpl. vs. at
diagnosis: 1529.41 vs. 1459.73, P = 0.041), MYOSIN (pre—tpl. vs.
at diagnosis: 5212.59 vs. 4223.85, P = 0.011), PLA2R (pre—tpl. vs.
at diagnosis: 27.81 vs. 19.5, P =0.023), TUBA1B (pre—tpl. vs. at
diagnosis: 612.22 vs. 345.29, P = 0.005), VM (pre—tpl. vs. at
diagnosis: 1173.36 vs. 691.45, P < 0.001) antibody”} It} i
ol A HANAM o2 5 HAll HlelA F2lstA MFI gko] wekdl &
A= anti—collagen type IV antibody”7} 93ttt (pre—tpl. vs. at
diagnosis: 4.36 vs. 35.1, P=0.012).

ABMR et FA19) HAE A5 5 W 3492 #x= 5 ABMR
o A HLA-DSAZ} aej7bolgld &2p 895 Aol ymx 267 9
Aol disl oA Al FAS] MFI @t ABMR X%k Al @48 MFI
= HlWsk 215 Table 220 Akl o2 A AAlolA o4
HAe vlsiA fFeskAl MFI kol =9kd &A= anti—collagen type
II (pre—tpl. vs. at diagnosis: 182.65 vs. 11.01, P= 0.041), ARHGDIB
(pre—tpl. vs. at diagnosis: 712.92 vs. 439.26, P = 0.041), CHAF1B
(pre—tpl. vs. at diagnosis: 3424.02 vs. 2471.68, P = 0.017), CXCL9
(pre—tpl. vs. at diagnosis: 220.8 vs. 83.5, P = 0.008), GAPDH (pre—
tpl. vs. at diagnosis: 519.52 vs. 271.08, P = 0.028), GDNF (pre—tpl.
vs. at diagnosis: 554.17 vs. 394.38, P = 0.023), TUBA1B (pre—tpl.
vs. at diagnosis: 515.61 vs. 360.3, P = 0.03), VM (pre—tpl. vs. at
diagnosis: 1143.69 vs. 691.45, P = 0.002) antibody”} 1t} HbH|

olal A AA A o4 F A ) nlaA FolEA MFI ko] worwl &
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A= Table 219142} v}xk7FX] & anti—collagen type IV antibody”7} +F
&3} t}(pre—tpl. vs. at diagnosis: 9.7 vs. 42.44, P = 0.04).

Table 2. Clinical characteristics of the study cases (n = 394)

o A=l 8t



ABMR

No

TCMR

_ rejection _ Pvalue® P value”
(n = 45) (n = 152) (n =197)
53.0 [46.0; 55.0 [42.7; 51.0 [37.0;
Age at tpl. (years) 61.0] 61.25] 60.0] 0.871 0.15
Sex
Female 24 (63.3%) 69 (45.4%) 67 (34.0%)
0.349 0.016
Male 21 (46.7%) 83 (54.6%) 130 (66%)
Relation
Living donor 28 (62.2%) 105 (69%) 126 (64%)
0.388 0.827
Cadaveric donor 17 (37.8%) 47 (30.9%) 71 (36.0%)
Sensitization—
related status
ABO (0w 0 (0%) 0 (0%)
incompatibility
Number of HLA 4.0 [3.0; 3.0 [1.0; 3.0 [2.0;
mismatch 5.0] 4.0] 4.0]
Presence of
HLA-DSAs at 14 (31.1%) 16 (10.5%) 11 (5.6%) 0.013 <0.001
pre—desen.
Negative 45 152 197
crossmatch (100.0%) (100.0%) (100.0%)
Desensitization 9 (20.0%) 10 (6.58%) 9 (4.57%) 0.007 <0.001
Presence of
HLA-DSAs at 9 (20.0%) 11 (7.24%) 9 (4.57%) 0.013 <0.001
tpl.
Pre—tpl. dialysis 12.5 [0.25; 11.5 [2.0; 21.0 [4.0;
(month) 96.0] 60.0] 83.5] 0-553 0-126
Duration from 12.0 [9.0;
tpl. to 358.0] NA
diagnosis (days) '
Induction therapy
ATG 22 (489%) 19 (12.5%) 22 (11.2%) <0.001 <0.001
. 131 179
IL—2 inhibitor 37 (82.2%) (36.2%) (90.9%) 0.510 0.091
Maintenance im—
munosuppressant
Calcineurin 146 189 0.907
T — 42 (95.6%) (g6 14;) (96.0%) 0562
. 146 189
T 1 4 . 0.882 0.907
acrolimus 3 (95.6%) (96.1%) (96.0%)
Cyclosporine 2 (4.4%) 0 (0.0%) 0 (0.0%) 0.009 0.003
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Mycophenolic 115
acid 34 (75.6%) 87 (57.2%) (58.4%) 0.027 0.033
. 147 190
Steroid 43 (95.6%) (96.7%) (96.5%) 0.713 0.776
Systolic BP 132 [120; 134 [124; 135 [122;
(mmHg) 146] 1438] 145]
Diastolic BP 85 [78.8; 85 [76.0; 84
(mmHg) 93.0] 93.0] [76:93.75]
P 23.5 [22 22.7 [19; 22.6 [20;
BMI (Kg/m®) 26] 925] 925] 0.028 0.053
Underlying HTN 37 (82.2%) 103 (67%) 124 (63%) 0.060 0.013
Underlying DM 14 (31.1%) 42 (27.6%) 58 (29.4%) 0.649 0.825
Laboratory
findings
Serum protein 6.9 [6.4; 6.9 [6.5; 7.0 [6.4;
(g/dL) 7.1] 7.4] 7.4]
Serum albumin 1 [3.9; 4.0 [3.7; 1 [3.8;
(g/dL) 4.3] 4.3] 4.4]
51.0 [39.0; 48.0 [36.8; 52.5[37.0;
BUN (mg/dL) 5453 68.0] 69.0]
Creatinine 7.6 [5.7; 9 [5.8; 6 [6.9;
(mg/dL) 9.7] 10 4] 10 71
Proteinuria 3.7 [1.7; 7 [2.5; 8 [2.6;
(g/g or g/day) 4.8] 5.2] BBl
ABMR, antibody —mediated rejection; TCMR, T-—cell mediated rejection; HLA,

human leukocyte antigen; DSA, donor specific—antibody;
transplantation; desen., desensitization; ATG,

antibody; BP, blood pressure; tpl.,

Anti—thymocyte globulin;

PRA, panel reactive

Continuous values are presented as median [interquartile ranges] and categorical
variables are presented as number (%).

# ABMR vs. no rejection;

> ABMR vs. TCMR

Table 3. Comparison of MFIs of non—HLA antibody in antibody —mediated
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rejection, T—cell mediated rejection, and no rejection control (n = 394)

Aﬂﬁ%ﬁfg ABMR No rejection TCMR Pt P corest
antibody (n = 45) (n=152) (n=197) value® e value® o
Collagen I :1)’(7)'07'7[]17'2; 32:33[]18'55; 2;:?2][2504; 0.647  ns 0711  ns
Collagen II' éii:?;fo'”; :1))%:&3%][119.4; 522:21[14&6; 0071  ns 0.004  0.156
Collagen III* fifz[s]z'“; 5151539[]47'01; 1(5)1:28[]65'65; 0.413 s 0.457  ns
Collagen IV©  11.4 [0; 49.7]  0.35 [0; 23.6]  6.25 [0; 31.2]  0.139  ns 0515  ns
Collagen V* 22:82][19'58; if:gz][g'“; ig:g%[%& 0.056  ns 0.235  ns
Fibronectin’ 23:221[6'64; é;:f‘;]m%; ig:gg]m'%; 0.76 s 0126  ns
o LR GRS GO sy om
or s SBD0s SGIRS oo om
ARHGDIB 2:1))2.299[75]79.00; éggg:é][%z"“ 1221:51[884'2; <0.001 0006 <0.001 0.006
AURKA 2(7)2?][114& 221%23(5)][1307, 22221[1287’ 0546 ns 0.646  ns
. L T
CHAF1B g;gg][:ﬂmz; 233?1“319; %?;“392; 0.099  ns 0.121  ns
CXCL10 23;21“75'3’ 282251“60'8’ iég:g]““'l’ 0.345  ns 0.655  ns
CXCLIL gg?:g]Um.s; 2?5:21[178.3; 522:21[172.3; 0535 e 0505 ns
CXCLY 228:21[156'5’ 21?21[238'2’ 3(1)8:3][215.7, 0.064 ns 0.021  0.819
o LDES MbLwen BRSURS o o
mor  EMSE Eben MEIW o o
e RES EDESS NS o oo
o DS LD IS oy e o
CONE 28(2)?8[]428.14; 613411(5)&)%7[541]16.84; ??2'15.5[5104'94; o1id e o1t ns
s I e WSRO g o o
o O BOSTOLS SLES b o
e HSsTue s BSOS on ok o
o g BB SO b o
o Msleos 1EiEne DEOOS oy b oo o
o HeOliwes 0TS BIBOS b om
3 MqE ek



662.5 [451.80;

598.9 [330.31;

694.1 [404.39;

LMNEB 952.26] 1109.41] 1107.44] 0.3z ns 0-967 s
NCL 2;2%585'37; ‘;22:31985'7; ‘;22:29[]273'31; 0.005 0.195 0.001  0.057
mow OIS BUOERO NS oy g
PLAZR izigé][lﬁi.l; iéifg[]ll.%%; ifizﬁf][lo.ﬁi& 0.789 ns 0.459 ns
e LIS H00IOE AT o w0y
prkcz  ODUB (OGS 995 ST SSLILATI gn0 L guyp
pe TR SopIuAE LGS o oms
o SIOIB0 0 B B o o
mea SSOIm Siglmen SSENOS ok ows w
o QLIRS SIGON TG0 o s
m e DR RN e o osm o
Median and interquartile ranges are presented. P values were from Mann—Whitney
U test.
* 2 patients from the ABMR group, 6 patients from the no rejection group, and 6
patients from TCMR group were excluded; ® ABMR vs. no rejection; © ABMR vs.
TCMR
Table 4. Comparison of the difference in the ratio of samples with high MFI
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for non—HLA antibody in antibody—mediated rejection, T—cell mediated

rejection, and no rejection control (n=394)

Antigen for ABMR No rejection TCMR Correc Correc
non—HLA (n = 45) (n =152) (n=197) Vaiea ted P vaieb ted P
antibody n % n % n % value® value”

Collagen I 5 11.6 3 2.1 3 1.6 0.006 0.239 0.001 0.041

Collagen II" 27 62.8 116 79.5 165 86.4 0.025 0.984 <001 0.011

Collagen II"' 19 44.2 67 45.9 109 57.1 0.844 ns 0.125 ns

Collagen IV" 13 30.2 22 15.1 35 18.3 0.024 0.954 0.081 ns

Collagen V2 4.7 5) 3.4 7 3.7 0.708 ns 0.761 ns

Fibronectin” 1 2.3 1 0.7 1 0.5 0.355 ns 0.246 ns

AGRIN 10 222 38 25 63 32 0.703 ns 0.198 ns

AGT 14 31.1 47 30.9 59 30 0.981 ns 0.878 ns

ARHGDIB 12 26.7 61 40.1 88 44.7 0.1 ns 0.027 ns

AURKA 21 46.7 81 53.3 100 50.8 0.435 ns 0.62 ns

CD36 3 6.7 5 33 11 5.6 0.313 ns 0.779 ns

CHAF1B 10 22.2 38 25 52 26.4 0.703 ns 0.563 ns

CXCL10 25 55.6 92 60.5 110 55.8 0.551 ns 0.973 ns

CXCL11 34 75.6 112 73.7 144 73.1 0.801 ns 0.736 ns

CXCL9 22 48.9 95 62.5 125 63.5 0.102 ns 0.071 ns

EIF2A 8 17.8 38 25 47 23.9 0.314 ns 0.38 ns

ENO1 26 57.8 87 57.2 111 56.4 0.949 ns 0.861 ns

FLRT2 31 68.9 102 67.1 138 70.1 0.822 ns 0.878 ns

GAPDH 36 80 132 86.8 172 87.3 0.255 ns 0.203 ns

GDNF 22 48.9 85 55.9 106 53.8 0.406 ns 0.551 ns

GSTT1 12 26.7 32 21.1 40 20.3 0.427 ns 0.349 ns

HNRNPK 42 93.3 136 89.5 179 90.9 0.441 ns 0.595 ns

IFIH1 22 48.9 69 45.4 98 49.8 0.68 ns 0.917 ns

I[FNG 41 91.1 122 80.3 157 79.7 0.091 ns 0.073 ns

LG3 5 11.1 41 27 59 30 0.027 ns 0.01 0.38

LMNA 6 13.3 19 12.5 36 18.3 0.883 ns 0.43 ns

LMNB 9 20 29 19.1 40 20.3 0.891 ns 0.963 ns

MYOSIN 17 37.8 52 34.2 71 36 0.659 ns 0.827 ns

NCL 1 2ol 7 4.6 9 4.6 0.477 ns 0.476 ns

PECR 21 46.7 75 49.3 110 55.8 0.752  ns 0.265 ns

PLA2R 4 8.9 11 7.2 20 10.2 0.714 ns 0.798 ns

PPIA 22 48.9 72 47.4 86 43.7 0.858 ns 0.524 ns
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PRKCH
PRKCZ
PTPRN
REG3A
TNFA
TUBA1B
VM

33
28
11
44

11
41

73.3
62.2
24.4
97.8
8.9

24.4
91.1

99
90
27
152
7
53
133

65.1
59.2
17.8
100
4.6
34.9
87.5

146
121
49
196
8
65
177

74.1
61.4
24.9
99.5
4.1

33

89.9

0.304
0.717
0.318
0.065
0.272
0.19

0.508

ns

ns

ns

ns

ns

ns

ns

0.915
0.921
0.952
0.252
0.178
0.265
0.798

ns

ns

ns

ns

ns

ns

ns

High MFI sample percentile are presented

. Pvalues were from Chi—square test.

* 2 patients from the ABMR group, 6 patients from the no rejection group, and 6
patients from TCMR group were excluded; ® ABMR vs. no rejection; ® ABMR vs.

TCMR

Table 5. Comparison of the difference in the ratio of samples with high titers
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of anti—ATI1R and MICA antibody by three groups

Antigen for non— ABMR No rejection TCMR
Pvalue® Pvalue®
HLA antibody n % n % n %
Entire patients n=45 n=152 n=197
ATI1R 1 2.2 14 9.2 32 16.2 0.121 0.013
MICA 5 11.1 13 8.6 17 8.6 0.601 0.601
Pre—transplant
n=31 n=136 n=186
HLA-DSA(-)
ATI1R 0 0.0 12 8.8 27 14.5 0.086 0.023
MICA 2 6.5 11 8.1 13 7.0 0.759 0.913
HLA-DSA(-) at
n=28 n=152 n=192
ABMR diagnosis
ATI1R 0 0.0 14 9.2 32 16.2  0.094 0.019
MICA 4 14.3 13 8.5 17 8.6 0.340 0.361

High titer rate percentiles are presented. P values were from Chi—square test.

2 ABMR vs. no rejection; > ABMR vs. TCMR

Table 6. Comparison of MFI between patients who collected samples after

36

i

.I
-1
"



desensitization treatment and those who did not (n = 394)

Antigen for

Desensitization serum Non—desensitization Corrected
non—HLA Pvalue
antibody group (n = 25) serum group (n = 369) P value
Collagen T’ 15.58 [0.00; 27.64] 51.53 [23.13; 90.18] <0.001 <0.001
Collagen IT" 127.45 [90.51; 185.00]  225.26 [130.08; 380.37] <0.001 0.017
Collagen III"  61.87 [34.11; 82.36] 99.96 [61.71; 151.22] 0.006 0.216
Collagen IV" 0 [0.00; 0.00] 7.74 [0.00; 33.41] <0.001 <0.001
Collagen V* 23.44 [4.91; 59.34] 28.32 [8.46; 47.35] 0.980 ns
Fibronectin 8.9 [0.00; 17.69] 20.35 [8.75; 44.19] 0.002 0.071
AGRIN 139.83 [76.64; 207.69]  51.01 [13.98; 185.16] 0.005 0.184
AGT 686.6 [458.2; 1420.6] 356.84 [190.65; 921.72] 0.012 0.468
ARHGDIB 2427.8 [1513.6; 3857.6] 1675.1 [858.81; 3833.48] 0.222 ns
AURKA 3913.1 [3083.2; 5526.0] 2857.5 [1184.3; 5674.89] 0.010 0.390
CD36 164.25 [85.09; 233.00]  75.64 [37.63; 167.00] 0.020 0.780
CHAF1B 4875.5 [4071.7; 6669.3] 3257.6 [1347.1; 7154.52] 0.020 0.780
CXCL10 314.42 [293.00; 523.87]1 245.49 [149.37; 448.05] 0.038 ns
CXCL11 401 [259.97; 595.44] 283.59 [174.95; 503.70] 0.053 ns
CXCL9 701.52 [366.3; 1060.16]1 380.77 [212.98; 646.87] 0.019 0.741
EIF2A 3034.5 [2500.8; 3991.5] 1364.4 [436.80; 3850.53] 0.002 0.078
ENO1 3664.0 [2302.0; 4634.4] 2415.3 [827.00; 4894.88] 0.043 ns
FLRT?2 1111 [799.31; 1499.15]  578.93 [336.94; 1082.44] <0.001 0.013
GAPDH 2100.6 [1273.5; 3896.7] 1032.3 [416.00; 2794.98] 0.011 0.429
GDNF 744.6 [547.31; 1137.561] 627.92 [405.31; 1126.00] 0.338 ns
GSTT1 1425.9 [690.54; 2773.11 476.75 [205.38; 1752.99] <0.001 0.030
HNRNPK 1309.1 [899.0; 1992.04] 903.23 [569.36; 1796.65] 0.010 0.390
IFIH1 4148.8 [2405.7; 8777.0]1 1591.6 [661.63; 3797.78] <0.001 0.006
IFNG 1014.0 [623.2; 1354.01] 616.28 [352.17; 1088.67] 0.026 ns
LG3 1252 [929.4; 1656.20] 1077.5 [543.89; 2407.77]  0.825 ns
LMNA 2039.5 [1420.7; 2687.9] 1620.7 [886.55; 3180.33] 0.307 ns
LMNB 662.5 [513.85; 1018.23] 653.86 [362.01; 1122.43] 0.739 ns
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MYOSIN 8669 [6876; 111871

NCL 688.9 [411.46; 1424.35]
PECR 3311.1 [2311.1; 5309.7]
PLA2R 45.1 [28.09; 64.48]
PPIA 2936 [1769; 4319]
PRKCH 1342 [1030; 2000]
PRKCZ 8736 [6711.3; 12193.3]
PTPRN 1173 [881.92; 1916.92]
REG3A 548.14 [415.00; 792.30]
TNFA 1794 [945.84; 2661.40]
TUBA1B 1240 [871.10; 1604.72]
VM 2686 [1804; 3790.98]

5101 [3144; 8154]
451.16 [265.64; 770.16]
1651 [491.39; 3977.44]
22.92 [10.68; 41.99]
1020 [382.77; 2720.45]
1158 [643; 2264]

4982 [2131.04; 8909.65]

664.9 [338.62; 1419.33]
495.82 [272.47; 869.54]
546.2 [319.78; 977.85]

612.22 [340.86; 1123.61]

1446 [650.00; 3556.59]

<0.001
0.013
0.003
0.006
<0.001
0.269
<0.001
0.003
0.323
<0.001
<0.001
0.017

0.001
0.507
0.117
0.234
0.003
ns
<0.001
0.117
ns
<0.001
<0.001
0.665

Median and interquartile ranges are presented. P values were from Mann—Whitney

U test.

* 14 patients from the non—desensitization serum group were excluded

Table 7. Comparison of the difference in the ratio of samples with high MFI
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for non—HLA antibody between patients who collected samples after

desensitization treatment and those who did not (n = 394)

Antigen for Desensitization group No Desensitization
non—HLA (n = 25) group (n = 369) P value Corrected
P value
antibody % n %
Collagen I’ 1 3.6 10 2.8 0.824 ns
Collagen IT" 21 75 287 81.5 0.396 ns
Collagen 111" 7 25 188 53.4 0.004 0.148
Collagen IV" 3 10.7 67 19 0.274 ns
Collagen V* 3 10.7 11 3.1 0.04 ns
Fibronectin® 0 0 3 0.9 0.624 ns
AGRIN 12 42.9 99 27.1 0.073 ns
AGT 10 35.7 110 30.1 0.531 ns
ARHGDIB 13 46.4 148 40.4 0.534 ns
AURKA 23 82.1 179 48.9 0.001 0.027
CD36 1 3.6 18 4.9 0.749 ns
CHAF1B 6 21.4 94 25.7 0.618 ns
CXCL10 24 85.7 203 5585 0.002 0.07
CXCL11 24 85.7 266 72.7 0.131 ns
CXCL9 22 78.6 220 60.1 0.053 ns
EIF2A 4 14.3 89 243 0.228 ns
ENO1 22 78.6 202 62 0.016 0.626
FLRT2 26 92.9 245 66.9 0.004 0.169
GAPDH 26 92.9 314 85.8 0.295 ns
GDNF 18 64.3 195 53.3 0.26 ns
GSTT1 9 32.1 75 20.5 0.147 ns
HNRNPK 28 100 329 89.9 0.077 ns
IFTH1 22 78.6 167 45.6 0.001 0.03
IFNG 25 89.3 295 80.6 0.257 ns
LG3 4 14.3 101 27.6 0.125 ns
LMNA 2 7.1 59 16.1 0.206 ns
LMNB 3 10.7 75 20.5 0.211 ns
MYOSIN 18 64.3 122 33.3 0.001 0.038
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NCL
PECR
PLAZR
PPIA
PRKCH
PRKCZ
PTPRN
REG3A
TNFA
TUBA1B
VM

18
27

10.7
78.6
7.1
78.6
85.7
96.4
35.7
100
7.1
64.3
96.4

14
184
33
158
254
212
7
364
17
111
324

3.8
50.3

43.2
69.4
57.9
21
99.5
4.6
30.3
88.5

0.084
0.004
0.737
<0.001
0.068
<0.001
0.071
0.695
0.552
<0.001
0.196

ns
0.151
ns
0.011
ns
0.002
ns
ns
ns
0.009

ns

High MFI sample percentile percentiles are presented. P values were from Chi—

square test.

* 14 patients from the non—desensitization serum group were excluded

Table 8. Comparison of MFI value between three groups in patients without
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pre—transplant HLA—DSA detection (n = 353)
Antigen for . . Corre Corre
ABMR No rejection TCMR P
non—HLA Pvalue* cted P . cted P
. (n =31 (n =136) (n = 186) . Vvalue )
antibody value® value
52.8 [19.23; 46.6 [19.24; 51.9 [25.77; 0.271 ns 0.636 ns
Collagen I"
115.66] 82.03] 90.62]
174.3 [28.3; 212.1 [123; 250.3 [152;
Collagen IT" 0.153 ns 0.025 0.975
291.31] 316.7] 396.4]
94.0 [62.9; 89.87 [49.1; 108.4 [66.6;
Collagen III* 0.276 ns 0.966 ns
199] 140.09] 154.98]
16.46 [0.0; 4.44 [0.00; 7.8 [0.00;
Collagen IV* 0.035 ns 0.136 ns
55.16] 27.93] 33.27]
36.2 [18.53; 25.23 [2.98; 30.43 [7.22;
Collagen V* 0.035 ns 0.126 ns
61.21] 41.08] 47.06]
19 [7.79; 19.64 [6.33; 21.76 [11.7;
Fibronectin” 0.762 ns 0.221 ns
28.71] 41.86] 49.53]
47.4 [19.58; 52.01 [16.4; 51.92 [12.6;
AGRIN 0.673 ns 0.713 ns
96.85] 132.22] 242.72]
378.8 [224; 361.8 [189; 341.0 [188;
AGT 0.563 ns 0.522 ns
1176.6] 945.4] 893.1]
742.8 [532; 1840 [979.7; 1792 [862.6;
ARHGDIB <0.001 0.004 <0.001 0.006
1565.97] 3858.5] 4343.48]
1907 [1085; 2804 [1187; 2854 [1241;
AURKA 0.302 ns 0.293 ns
4149.5] 5860.4] 5758.3]
74.84 [35; 75.37 [38.2; 75.82 [41.7;
CD36 0.66 ns 0.448 ns
155.50] 156.37] 152.22]
3709 [2684; 3059 [1292; 3102 [1339;
CHAF1B 0.092 ns 0.138 ns
8726.79] 6987.3] 7493.8]
215.2 250.6 [152.7; 233,17
CXCL10 0.745 ns 0.911 ns
[175.9; 321] 502] [141.4; 447]
250.0 282.3 [162.8; 282.2
CXCL11 0.776 ns 0.623 ns
[185.8; 340] 510] [172.9; 525]
261.3 365.9 [230.0; 404.4
CXCL9 0.044 ns 0.016 0.624
[153.8; 491] 649] [216.8; 680]
1207 [405.1; 1146 [385.9; 1559 [482.8;
EIF2A 0.765 ns 0.872 ns
3831.7] 4019.47] 3789]
1659 [955; 2533 [794; 2419 [760;
ENO1 0.954 ns 0.812 ns
4971.53] 5198.63] 4854]
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FLRTZ2

GAPDH

GDNF

GSTT1

HNRNPK

IFIH1

IFNG

LG3

LMNA

LMNB

MYOSIN

NCL

PECR

PLAZR

PPIA

PRKCH

PRKCZ

PTPRN

REG3A

446.44 [334;
808.50]
755.26 [267;
2097.51]
644 [498.45;
853.25]
732.7 [304;
30501

731.1 [576;
1169]

1752 [649.8;
3930.3]
555.8
[411.8; 810]
775.1 [516;
1440]

1909 [1172;
3404.31]
694 [458.90;
1085.13]
5406 [3781;
7689.49]
268.8
[178.1; 583]
1243 [490.0;
2302.7]
26.7 [19.83;
39.871

1232 [530.3;
1999.0]
1293 [747;
2616]

4653 [2190;
11262.7]
621.3 [404;
1513]

488.7
[257.3; 6461

578.88 [301;
1235]
986.66 [389;
2551.11]
625.19 [399;
1106.26]
408.6 [179;
1326]

962.5 [557;
17011

1432 [649.6;
3806.83]
610.4 [333;
1075]

986.4 [504;
2402.90]
1546 [722;
2925.88]
565.5 [323;
1133]

5055 [3062;
7890.9]
452.1 [274.2;
725]

1296 [519.1;
4027.08]
22.8 [10.69;
43]

1078 [366.9;
2485.07]
1078 [552;
2173.17]
4954 [1837;
8473.41]
667.7 [333;
1181.2]
478.3 [263.8;
844]
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616.4 [350;
1144.86]
1119 [448;
2882.68]
647.48 [405;
1178.96]
478.8 [223;
1710]

917.9 [580;
19361

1855 [681.2;
3589.02]
641.6 [380;
1179]

1289 [581.7;
2604.5]
1665 [991;
3235.75]
695.5 [402;
1118]

5187 [3147;
8296.5]
473.2
[269.3; 845]
1859 [477.7;
4321.66]
21.96 [9.98;
39.89]

934 [384.04;
3094.80]
1238 [732.9;
2352.6]
5178 [2249;
8844.4]
656.4 [334;
1767.67]
522.1
[283.5; 9361

0.46

0.274

0.624

0.102

0.439

0.866

0.705

0.342

0.063

0.159

0.595

0.021

0.678

0.539

0.866

0.365

0.532

0.471

0.344

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

0.819

ns

ns

ns

ns

ns

ns

ns

0.189

0.107

0.444

0.241

0.291

0.817

0.678

0.061

0.337

0.702

0.921

0.006

0.338

0.35

0.865

0.899

0.674

0.748

0.124

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

0.234

ns

ns

ns

ns

ns

ns

ns



464 [221.20;

TNFA
930.48]
506.3
TUBA1B
[338.3; 7891
1139 [817.3;
VM
2127.7]

556.4 [303;
1125]
638.7 [360;
1198]

1441 [596.8;

3500.5]

551.3 [344;

0.268
945.69]
632.8 [335;

0.273
1139]
1519 [678.3;

0.595
3931.3]

ns 0.169 ns

ns 0.407 ns

ns 0.258 ns

Median and interquartile ranges are presented. P values were from Mann—Whitney

U test.

* 2 patients from the ABMR group, 6 patients from the no rejection group, and 6
patients from TCMR group were excluded; ® ABMR vs. no rejection; ® ABMR vs.

TCMR

Table 9. The difference in the ratio of samples with high MFI for non—HLA
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antibody between three groups in patients without pre—transplant HLA—

DSA detection (n = 353)

Antigen for ABMR No rejection TCMR Corre Corre
non—HLA (n=31) (n=136) (n =186) Vaiea cted P Vaieb cted P
antibody n % n % n % value® value”
Collagen I" 4 138 3 2.3 3 1.7 0.006 0.25 <0001 0.029
Collagen II" 17 58.6 104 80 155 86.1  0.015 0.571 <0001 0.012
Collagen III" 16 55.2 63 485 104 578 0513 ns 0.792 ns
Collagen IV” 11 37.9 20 154 35 194 0006 0.218 0.026 ns
Collagen V© 1 3.5 4 3.1 6 3.3 0.917 ns 0.975 s
Fibronectin® 1 3.5 1 0.8 1 0.6 0.242  ns 0.138 ns
AGRIN 7 22.6 32 235 59 31.7 091 ns 0.306 ns
AGT 10 32.3 41 30.2 54 29 0.818 ns 0.715 ns
ARHGDIB 7 22.6 56 41.2 80 43 0.054 ns 0.032 ns
AURKA 13 419 68 50 91 48.9  0.418 ns 0.471 ns
CD36 2 6.5 4 2.9 11 5.9 0.343 ns 0.907 ns
CHAF1B 9 29 34 25 49 26.3  0.643 ns 0.754 ns
CXCL10 17 548 77 56.6 102 54.8  0.857 ns 1 ns
CXCL11 24 774 96 70.6 136 73.1  0.445 ns 0.614 ns
CXCL9 13 419 81 59.6 117 62.9 0.074 ns 0.027 ns
EIF2A 8 25.8 34 25 44 23.7 0926 ns 0.795 ns
ENO1 15 48.4 74 54.4 103 554 0544 ns 0.469 ns
FLRT2 20 64.5 87 64 129 69.4 0954 ns 0.591 ns
GAPDH 24 774 117 86 162 87.1 0.233 ns 0.154 ns
GDNF 17 54.8 73 53.7 99 53.2 0.907 ns 0.868 ns
GSTT1 9 29 28 206 36 19.4  0.307 ns 0.219 ns
HNRNPK 29 93.6 120 88.2 169 90.9 0.389 ns 0.624 ns
[FIH1 15 48.4 58 42.7 90 48.4  0.561 ns 1 ns
IFNG 29 93.6 106 779 149 80.1  0.046 ns 0.071 ns
LG3 4 129 37 272 56 30.1  0.095 ns 0.047 ns
LMNA 6 19.4 19 14 33 177 0.448 ns 0.829 ns
LMNB 7 22.6 27 19.9 38 204 0734 ns 0.785 ns
MYOSIN 9 29 45 33.1 65 35 0.663 ns 0.52 ns
44



NCL
PECR
PLAZR
PPIA
PRKCH
PRKCZ
PTPRN
REG3A
TNFA
TUBA1B
VM

13
4
12
23
16
7
30
3
6
28

3.2

41.9
12.9
38.7
74.2
51.6
22.6
96.8
9.7

19.4
90.3

o
64
11
60
87
78
22
136
6
42
118

3.7
47.1
8.1
441
64
57.4
16.2
100
4.4
30.9
86.8

8
101
17
79
136
110
46
185
8
58
167

4.3

54.3
9.1

42.5
73.1
59.1
24.7
99.5
4.3

31.2
89.8

0.903
0.606
0.397
0.583
0.279
0.561
0.396
0.036
0.241
0.201
0.59

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

0.781
0.202
0.512
0.694
0.9

0.432
0.796
0.147
0.206
0.181
0.927

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

High MFI sample percentile percentiles are presented. P values were from Chi—

square test.

* 2 patients from the ABMR group, 6 patients from the no rejection group, and 6
patients from TCMR group were excluded; ® ABMR vs. no rejection; ® ABMR vs.

TCMR

Table 10. Comparison of MFI value between three groups in patients not
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receiving desensitization treatment (n = 366)

Antigen for . Corre Corre
ABMR No rejection TCMR P P
non—HLA ~ cted P , ctedP
(N = 36) (N =142) (N = 188) value® ., value .
antibody value value
. 50.4 6 [21.08; 46.95 [19.83; 52.43 [25.86; 0.428 ns 0.948  ns
Collagen I
102.62] 82.27] 90.27]
. 182.6 [37.65; 208.6 [121.8; 250.3 [153.3;
Collagen II 0.205 ns 0.025  0.975
289.511] 318.39] 394.46]
. 92.12 [68.1; 88.05 [50.2; 108.7 [67.4;
Collagen I1I 0.336  ns 0.669 ns
144.15] 141.90] 154.86]
. 14.77 10.00; 4.67 [0.00; 8.62 [0.00;
Collagen IV 0.064 ns 0.246  ns
51.93] 29.93] 32.98]
. 32,52 [19.10; 26.2 [3.37; 30.43 [7.99;
Collagen V 0.052 ns 0.175 ns
59.91] 41.62] 47.11]
) ) 19.03 [7.90; 19.64 [5.98; 21.54 [11.16;
Fibronectin 0.888  ns 0.252  ns
28.26] 38.611 49.24]
43.7 [20.41; 52.01 [15.98; 51.92 [12.36;
AGRIN 0.652 ns 0.718 ns
92.011] 133.62] 241.40]
420.8 [226.8; 367.8 [189.3; 341.0 [188.4;
AGT 0.444 ns 0.377 ns
1141.82] 958.54] 899.10]
724.0 [551.2; 1840 [986.6; 1792 [851.6;
ARHGDIB <0.001 0.002 <0.001 0.004
1680.37] 3863.71 4320.97]
2281 [1123; 2804 [1216.0; 2854 [1233.3;
AURKA 0.411 ns 0.432 ns
4493.11] 5757.0] 5702.70]
74.86 [35.06; 78.65 [39.28; 75.82 [41.48;
CD36 0.807 ns 0.677 ns
167.38] 180.78] 152.12]
4224 [2690.5; 3059 [1266; 3102 [1344;
CHAF1B 0.099 ns 0.138 ns
7055.93] 7068.04] 7401.29]
211.9 [172.97; 252.6 [153.48; 233.6 [139.76;
CXCL10 0.476  ns 0.694 ns
314.22] 500.02] 445.96]
251.8 [180.96; 286.1 [164.18; 282.2 [172.14;
CXCL11 0.555 ns 0.495 ns
338.091] 502.52] 525.62]
284.2 [180.20; 367.2 [231.84; 404.4 [215.64;
CXCL9 0.074 ns 0.033 ns
521.92] 646.46] 687.16]
1248 [456.55; 1180 [394.18; 1559 [488.30;
EIF2A 0.878 ns 0.794 ns
3411.10] 4264.59] 3826.23]
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ENO1

FLRT2

GAPDH

GDNF

GSTT1

HNRNPK

IFIH1

IFNG

LG3

LMNA

LMNB

MYOSIN

NCL

PECR

PLAZR

PPIA

PRKCH

PRKCZ

PTPRN

2412 [1133.5;
4902.5]

441 [332.77;
830.701]
886.49 [292;
2291]

608.87 [446;
807.641]
705.36 [336;
2987.74]
718.4 [559.18;
1009.57]
1368.1 [669;
3884.43]
522.59 [388;
799.39]
781.14 [483;
1520.45]
1774.19
[1223; 32701
719.35 [462;
1165.20]
5445.5 [3797;
7898.40]
269.78 [183;
529.89]
1248.71 [504;
2446.61]
26.6 [16; 35]
1236.23 [563;
2214.00]
1250.54 [675;
2402.76]
4818.3 [2481;
10938.33]
573.63 [363;
1642.01]

2532 [810.36;
5157.29]

582 [303.00;
1275.84]
940.93 [392;
2492.83]
630.54 [403;
1095.33]
403.47 [185;
1277.65]
958.55 [571;
1653.43]
1432.64 [631;
3799.09]
612.75 [339;
1118.04]
986.47 [505;
2377.76]
1546.88 [719;
2975]

565.52 [322;
1107.76]
4752.61
[2936; 7835]
451.59 [282;
715.53]
1253.69 [518;
3951.37]
23.2 [11; 44]
1078.98 [368;
2481.46]
1078.95 [558;
2162.58]
4861 [1820;
8434.61]
667.76 [339;
1165.11]
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2419 [777.46;
4836.16]
616.4 [349.05;
1128.83]
1119.89 [443;
2890.56]
637.61 [404;
1173.85]
480.63 [227;
1731.76]
917.98 [573;
1913.14]
1855.27 [674;
3625.71]
638.52 [377;
1178.60]
1316.65 [583;
2666.14]
1665.51 [999;
3249.68]
695.51 [403;
1130.19]
5174.03
[3150; 8257]
473.25 [268;
844.86]
1859.99 [483;
4310.12]

21.9 [10; 40]
934.58 [379;
3070.29]
1238.58 [741;
2326.87]
5241.49
[2250; 8916]
656.43 [332;
1741.82]

0.845

0.435

0.572

0.318

0.078

0.186

0.942

0.69

0.3

0.088

0.095

0.471

0.005

0.747

0.698

0.496

0.436

0.536

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

0.195

ns

ns

ns

ns

ns

ns

0.682

0.209

0.258

0.241

0.238

0.111

0.576

0.316

0.043

0.539

0.559

0.844

0.002

0.35

0.47

0.495

0.717

0.682

0.882

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

0.066

ns

ns

ns

ns

ns

ns



REG3A

TNFA

TUBA1B

VM

397.06 [237;
630.94]
452.11 [226;
858.561]
519.27 [330;
784.74]
1217.79 [859;
2242.02]

489.07 [268;
844.98]
566.19 [309;
1107.93]
638.78 [364;
1190.661]
1453.78 [594;
3456.03]

512.27 [281;

0.082
933.641]
546.58 [341;

0.263
941.34]
632.82 [331;

0.18
1152.15]
1519.77 [664;

0.945
3962.71]

ns

ns

ns

ns

0.033

0.177

0.524

ns

ns

ns

ns

Median and interquartile ranges are presented. P values were from Mann—Whitney

U test.

* 2 patients from the ABMR group, 6 patients from the no rejection group, and 6
patients from TCMR group were excluded; ® ABMR vs. no rejection; ® ABMR vs.

TCMR
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Table 11. The difference in the ratio of samples with high MFI for non—HLA

antibody between three groups in patients not receiving desensitization

treatment (n = 366)

ABMR

TCMR

Antigen for No rejection Corre Corre
non—HLA (n = 36) (n = 142) (n =188) valuet cted P value® cted P
antibody n % n % n % value® value”
Collagen I' 4 11.8 3 2.2 3 1.7 0.012 0.472 0.002 0.087
Collagen II" 22 64.7 108 79.4 157  86.3 0.071 ns 0.002  0.086
Collagen III" 17 50 65 478 106  58.2 0818 ns 0.373 ns
Collagen IV” 11 324 21 154 35 19.2 0024 0938 0.086 ns
Collagen V° 1 2.9 4 2.9 6 SRS 1 ns 0.914 ns
Fibronectin® 1 2.9 1 0.7 1 0.6 0.286  ns 0.181 ns
AGRIN 8 22.2 32 228  BY 31.4 0968 ns 0.271 ns
AGT 12 33.3 43 30.3 55 29.3 0723 ns 0.624 ns
ARHGDIB 8 22.2 59 41.6 81 43.1 0.033 ns 0.019 0.745
AURKA 16 444 71 50 92 48.9  0.551 ns 0.621 ns
CD36 3 8.3 4 2.8 11 5.9 0.128 ns 0.573 ns
CHAF1B 9 25 36 254 49 26.1 0965 ns 0.894 ns
CXCL10 18 50 82 57.8 103 54.8  0.403 ns 0.598 ns
CXCL11 27 75 102 71.8 137 729 0704 ns 0.792 ns
CXCL9 17 47.2 85 59.9 118 62.8 0.171 ns 0.081 ns
EIF2A 8 22.2 36 254 45 23.9 0.697 ns 0.825 ns
ENO1 19 52.8 78 549 105 559 0.817 ns 0.734 ns
FLRTZ2 23 63.9 92 64.8 130 69.2  0.92 ns 0.534 ns
GAPDH 29 80.6 122 85.9 163 86.7 0.423 ns 0.334 ns
GDNF 18 50 77 54.2 100 53.2  0.65 ns 0.725  ns
GSTT1 10 27.8 28 19.7 37 19.7  0.292 ns 0.274 ns
HNRNPK 33 91.7 126 88.7 170 90.4  0.611 ns 0.815 ns
[FIH1 16 44.4 60 42.3 91 48.4 0.812 ns 0.663 ns
IFNG 33 91.7 112 78.9 150 79.8  0.078 ns 0.091 ns
LG3 5 13.9 38 26.8 58 30.9  0.107 ns 0.038 ns
LMNA 6 16.7 19 134 34 181 0612 ns 0.839 ns
LMNB 8 22.2 28 19.7 39 20.7 0.738 ns 0.842 ns
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MYOSIN
NCL
PECR
PLAZR
PPIA
PRKCH
PRKCZ
PTPRN
REG3A
TNFA
TUBA1B
VM

11
1
16
4
15
26
20
9
35
3
7
33

30.6
2.8
44.4
11.1
41.7
22
55.6
25
97.2
8.3
19.4
91.7
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66
11
63
90
80
22
142
6
45
123

32.4
3.5
46.5
7.8
44.4
63.4
56.3
15.5
100
4.2
31.7
86.6

65

102
18
80
138
112
46
187
8
59
168

34.6
4.3

54.3
9.6

42.6
73.4
59.6
24.5
99.5
4.3

31.4
89.4

0.833
0.825
0.827
0.516
0.771
0.32

0.933
0.179
0.046
0.315
0.149
0.411

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

0.641
0.679
0.28
0.777
0.921
0.883
0.653
0.946
0.189
0.3
0.15
0.676

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

High MFI sample percentile percentiles are presented. P values were from Chi—

square test.

* 2 patients from the ABMR group, 6 patients from the no rejection group, and 6
patients from TCMR group were excluded; ® ABMR vs. no rejection; ® ABMR vs.

TCMR
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Table 12. Comparison of MFI values in patients except those who were high

titer of HLA—DSA after desensitization treatment (n = 365)

Antigen for Correc Correc
ABMR group  No rejection TCMR group P
non—HLA ~ ted P , tedP
(n = 36) (n =141 (n =188) value® ~ value .
antibody value® value
. 49.96 [18.44; 44.67 [18.60; 51.71 [25.60; 0.36 ns 0.938 ns
Collagen I
110.51] 81.82] 90.27]
. 145.19 [27.15; 202.89 [121; 247.39 [146.65;
Collagen 1T 0.042  ns 0.003 0.117
279.43] 315.02] 394.46]
. 91.47 [62.15; 87.8 [47.52; 106.54 [66.09;
Collagen IIT 0.302  ns 0.765  ns
186.27] 134.50] 154.86]
. 11.82[0.00; 0.54 [0.00; 7.14 [0.00;
Collagen IV 0.083  ns 0.348  ns
54.59] 23.45] 32.98]
. 33.15 [19.10; 25.1 [3.18; 29.79 [7.03;
Collagen V 0.035 ns 0.139 ns
58.51] 40.91] 47.01]
. o, 1796 [7.77; 17.39 [4.89; 21.76 [11.91;
Fibronectin 0.713 ns 0.112 ns
28.26] 39.38] 49.24]
47.7 [15.97; 54.56 [18.66; 51.92 [13.14;
AGRIN 0.46 ns 0.572 ns
133.96] 142.67] 241.40]
376.28 [218; 378.29 [189; 341.01 [189.48;
AGT 0.581 ns 0.478 ns
1251.22] 936.46] 899.10]
845.6 [551.21; 1918.8 [995; 1792.34 [851;
ARHGDIB <0.001 0.004 <0.001 0.006
1852.09] 3856.01] 4375.15]
2547.5 [1123; 3071.02 2867.03 [1251;
AURKA 0.325 ns 0.411 ns
4454.93] [1284; 5935] 5702.70]
70.58 [31.97; 79.48 [39.88; 75.82 [41.86;
CD36 0.442  ns 0.298  ns
167.38] 164.25] 156.21]
3780.91 3187.12 3144.14 [1344;
CHAF1B 0.118 ns 0.166 ns
[2690; 8334] [1313; 6931] 7559.84]
230.64 [172; 254.9 [153; 233.67 [139.76;
CXCL10 0.577 ns 0.897 ns
338.741] 509.50] 451.48]
271.51 [180; 286.76 [163; 282.22 [172.14;
CXCL11 0.702 ns 0.635 ns
401.071] 529.72] 525.62]
260.05 [149; 367.81 [234; 404.47 [215;
CXCL9 0.029 ns 0.013 0.507
543.31] 653.55] 687.16]
1606.04 [533; 1196.54 [411; 1583.27 [488;
EIF2A 0.271 ns 0.926 ns
3535.89] 4306.22] 3826.23]
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ENO1

FLRT2

GAPDH

GDNF

GSTT1

HNRNPK

IFIH1

IFNG

LG3

LMNA

LMNB

MYOSIN

NCL

PECR

PLAZR

PPIA

PRKCH

PRKCZ

PTPRN

2310.83
[1133; 4993]
489.47 [343;
830.701]
772.12 [264;
1983.861]
650.69 [462;
840.73]
786.36 [415;
2987.74]
775.87 [606;
1064.14]
1862.49 [706;
3884.43]
557.76 [422;
822.64]
781.14 [504;
1399.49]
2151.5 [1293;
3388.86]
682.96 [445;
1018.70]
5606.55
[3821; 82901
269.78 [181;
542.07]
1248.71 [504;
2624.37]
26.65 [14.38;
37.80]
1241.65 [530;
2214.00]
1336.58 [722;
2366.25]
5390.28
[2481; 11171]
703.3 [408.00;
1502.011]

2684.13 [831;
5192.83]
602.9 [304.67;
1269.11]
1221.99 [398;
2833.49]
633.76 [403;
1126.00]
448.71 [182;
1418.22]
997.8 [591.50;
1730.11]
1575.12 [661;
3845.36]
616.28 [338;
1094.55]
1055.28 [506;
2380.21]
1556.17 [738;
2891.97]
589.83 [330;
1109.33]
5318.71
[3118; 8224]
454.42 [281;
743.10]
1502.33 [577;
4415.75]
23.27 [10.85;
46.56]
1121.78 [370;
2508.48]
1091.14 [564;
2170.34]
4975.31
[1851; 8915]
690.45 [343;
1250.31]

52

2419.61 [777;
4836.16]
616.4 [351.10;
1155.28]
1119.89 [448;
2890.56]

647.48 [404.65;

1173.85]
480.63 [227;
1731.76]

917.98 [5673.01;

1951.61]
1865.57 [689;
3625.71]
641.66 [377;
1184.21]
1289.63 [580;
2545.98]
1665.51 [979;
3249.68]
695.51 [403;
1111.19]
5251.18 [3150;
8320.95]
473.25 [270;
846.16]
1859.99 [483;
4310.12]
21.96 [10.11;
40.13]

934.58 [388.40;

3109.32]
1238.58 [741;
2326.87]
5241.49 [2250;
8714.01]

656.43 [336.15;

1787.08]

0.884

0.485

0.192

0.457

0.049

0.331

0.925

0.827

0.226

0.039

0.259

0.299

0.008

0.615

0.893

0.79

0.408

0.271

0.455

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

0.312

ns

ns

ns

ns

ns

ns

0.631

0.275

0.095

0.393

0.123

0.298

0.831

0.7

0.037

0.259

0.908

0.417

0.003

0.378

0.562

0.663

0.969

0.298

0.688

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

0.117

ns

ns

ns

ns

ns

ns



REG3A

TNFA

TUBA1B

VM

463.45 [259;
643.361]
500.54 [226;
1090.00]
579.78 [358;
801.98]
1161.37 [829;
2242.02]

497.48 [266;
844.35]
569.85 [319;
1220.30]
668.37 [370;
1216.43]
1457.74 [604;
3482.88]

522.16 [281.26;
933.641]

552.57 [349.99;
953.82]

632.82 [338;
1152.15]
1519.77 [702;
3869.71]

0.345 ns 0.143
0363 ns 0.307
0.359 ns 0.626
0.59 ns 0.334

ns

ns

ns

ns

Median and interquartile ranges are presented. P values were from Mann—Whitney

U test.

* 2 patients from the ABMR group, 6 patients from the no rejection group, and 6
patients from TCMR group were excluded; ® ABMR vs. no rejection; ® ABMR vs.

TCMR
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Table 13. Comparison of the difference in the ratio of samples with high MFI

for non—HLA antibody in patients except those who were high titer of HLA—

DSA after desensitization treatment (n = 365)

ABMR

TCMR

Antigen for No rejection Corre Corre
non—HLA (n = 36) (n=141) (n =188) valuet cted P value® cted P
antibody n % n % n % value® value”
Collagen I" 4 11.8 3 2.2 3 1.7 0.013  0.49 0.002  0.087
Collagen II" 20 58.8 109 80.7 157 86.3  0.007 0281 <0001 0.005
Collagen IIT" 17 50 63 46.7 104 57.1 0728 ns 0.441 ns
Collagen IV 12 35.3 20 14.8 35 19.2 0006 0251 0.037 ns
Collagen V© 1 2.9 5 3.7 6 3.3 0.83 s 0914 ns
Fibronectin” 1 2.9 1 0.7 1 0.6 0.289 ns 0.181 ns
AGRIN 8 22.2 35 248 59 31.4 0745 ns 0.271  ns
AGT 12 33.3 42 29.8 55 29.3 068 ns 0.624 ns
ARHGDIB 9 25 57 40.4 81 43.1 0088 ns 0.043 ns
AURKA 15 41.7 73 51.8 93 495 0279 ns 0.391 ns
CD36 2 5.6 4 2.8 11 5.9 0.421 ns 0.945 ns
CHAF1B 10 278 35 248 50 26.6 0716 ns 0.883  ns
CXCL10 20 55.6 82 58.2 103 54.8 0778 ns 0.932  ns
CXCL11 27 75 101 71.6 137 72.9 0687 ns 0.792  ns
CXCL9 15 41.7 86 61 118 62.8 0037 ns 0.018 0.71
EIF2A 8 22.2 36 25,5 45 239 0682 ns 0.825 ns
ENO1 20 55.6 79 56 104 55.3 0959 ns 0.979  ns
FLRT2 24 66.7 92 65.3 131 69.7 0873 ns 0.72 ns
GAPDH 27 75 122 86.5 164 87.2 0091 ns 0.058 ns
GDNF 20 55.6 78 55.3 100 53.2 098 ns 0.794  ns
GSTT1 10 278 30 218 37 19.7 0405 ns 0.274  ns
HNRNPK 34 94.4 125 88.7 171 91 0.305 ns 0.491 ns
IFIH1 18 50 63 447 92 48.9 0567 ns 0.907 ns
IFNG 33 91.7 111 78.7 150 79.8 0075 ns 0.091 ns
LG3 4 11.1 39 277 56 298 0039 ns 0.02 0.797
LMNA 6 16.7 19 135 34 18.1 0624 ns 0.839  ns
LMNB 8 22.2 27 19.2 38 20.2 0679 ns 0.785  ns
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MYOSIN
NCL
PECR
PLAZR
PPIA
PRKCH
PRKCZ
PTPRN
REG3A
TNFA
TUBA1B
VM

13
1
16
4
16
26
21
8
35
4
8
32

36.1
2.8

44.4
11.1
44.4
22
58.3
22.2
97.2
11.1
22.2
88.9
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69
11
65
92
83
25
141
7
46
123

34.8
4.3
48.9
7.8
46.1
65.3
58.9
17.7
100
5
32.6
87.2

66

102
18
80
138
112
47
187
8
59
169

35.1
4.3
54.3
9.6
42.6
73.4
59.6
25
99.5
4.3
31.4
89.9

0.879

0.685

0.63

0525

0.859

0.428

0.954

0.537

0.047

0.173

0.226

0.788

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

0.908

0.679

0.28

0.777

0.834

0.883

0.89

0.723

0.189

0.094

0.271

0.856

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

High MFI sample percentile percentiles are presented. P values were from Chi—

square test.

* 2 patients from the ABMR group, 6 patients from the no rejection group, and 6
patients from TCMR group were excluded; ® ABMR vs. no rejection; ® ABMR vs.

TCMR
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Table 14. Comparison of MFI value between three groups after excluding

patients who were high titer of HLA—DSA at the time of ABMR diagnosis

(n=377)
Antigen for o Correc Correc
ABMR No rejection TCMR P
non—HLA ~ ted P ,  tedP
(n=28) (n=152) (n=197) value® . value )
antibody value value
; 66.56 [17.19; 45.3 [18.55; 51.53 [25.04;
Collagen I
119.84] 82.03] 88.78] 0.143 ns 0.356 ns
. 144.7 [22.83; 197.3 [119.44; 239.6 [148.61;
Collagen II
328.81] 316.79] 385.33] 0.138 ns 0.027 ns
., 111.37 [65.50; 84.68 [47.01; 107.5 [65.65;
Collagen III
218.53] 140.09] 154.58] 0.08 ns 0.482 ns
. 25.85 [0.00; 0.35 [0.00; 6.25 [0.00;
Collagen IV
59.79] 23.63] 31.29] 0.012 0.468 0.05 ns
. 45.05 [22.72; 26.05 [3.71; 30.89 [8.68;
Collagen V
72.50] 41.88] 47.87] 0.007 0.273 0.03 ns
. ., 21.01 [10.53; 17.34 [5.28; 20.68 [11.03;
Fibronectin
31.07] 37.17] 48.20] 0.667 ns 0.58 ns
47.7 [23.98; 59.04 [19.05; 54.74 [13.83;
AGRIN
133.96] 153.21] 240.73] 0.474 ns 0.571 ns
366.6 [210.94; 426.9 [201.88; 343.5[192.37;
AGT
830.25] 970.611] 909.44] 0.754 ns 0.948 ns
712.92 [551.2; 1840.37 [992; 1864.27 [884;
ARHGDIB
1613.52] 3858.59] 4354.73] <0.001 0.002 <0.001 0.002
2151.35 3125.2 [1307; 2968.19
AURKA
[1112.0; 4024] 5860.37] [1287; 5786] 0.183 ns 0.224 ns
62.35 [31.05; 84.65 [41.05; 76.16 [42.74;
CD36
125.46] 185.69] 169.59] 0.266 ns 0.24 ns
4516.28 3398.88 3183.35
CHAF1B
[2937.1; 5801] [1318; 6977] [1392; 7379] 0.292 ns 0.335 ns
251 [180.62; 257.71 [160.8; 243.01 [141.1;
CXCL10
306.80] 502.90] 469.361 0.605 ns 0.917 ns
307.18 [205.8; 291.94 [178.3; 296.24 [172.3;
CXCL11
400.29] 510.20] 555.26] 0.87 ns 0.849 ns
269.57 [121.5; 375.85 [238.2; 416.52 [215.7;
CXCL9
464.06] 647.35] 800.96] 0.022 0.858 0.009 0.351
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EIFZA

ENO1

FLRT2

GAPDH

GDNF

GSTT1

HNRNPK

IFIH1

IFNG

LG3

LMNA

LMNB

MYOSIN

NCL

PECR

PLAZR

PPIA

PRKCH

PRKCZ

1039 [290.90;
2768.09]
2191.04 [848;
2942.9]
441.05 [332.7;
803.75]
729.39 [292.2;
1588.14]
608.87 [443.5;
840.73]

1289 [221.89;
2987.74]
718.4 [579.59;
962.56]
958.77 [607.2;
3004.99]
554.68 [458.7;
822.64]
748.36 [396.7;
1265.74]
2131.76
[1210; 3161]
656.08 [445;
991.27]
4983.85
[3797; 6535]
261.5 [175.94;
442.57]
1227.21
[432.9; 2088]
27.77 [18.47;
38.95]
1241.65
[563.1; 1759]
1387.15
[508.1; 20861
5083.37
[2403.9; 9413]

1396.4 [430.4;
4248.79]
2744.49 [849;
5086.2]
627.94 [315.9;
1297.38]
1224.02 [449;
2980.65]
645.81 [416.8;
1100.75]
454.76 [196.5;
1450.18]
980.54 [601.6;
1701.57]
1581.19 [663;
4710.56]
665.19 [347.5;
1215.21]
1040.17 [522;
2372.86]
1557.05 [751;
2919.65]
598.93 [330;
1109.41]
5295.04
[3112; 8225]
452.6 [285.73;
725.95]
1541.03 [563;
4429.5]

24.8 [11.78;
47.13]
1202.24
[380.8; 2729]
1105.61
[578.5; 2173]
4995.73
[1871; 8780.9]
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1608.88 [492;
3850.5]
2445.96 [854;
4680.77]
617.88 [351.3;
1162.50]
1148.55 [448;
2892.51]
655.56 [404.9;
1181.52]
487.69 [240.4;
1752.99]
970.42 [585.4;
1963.76]
1867.32 [730;
4124.67]
641.94 [379.7;
1209.26]
1325.02 [580;
2516.71]
1722.08 [987;
3243.71]
694.16 [404;
1107.44]
5430.94
[3159; 8371]
482.01 [273.3;
862.791]
2072.69 [494;
4304.35]
22.36 [10.68;
41.61]

959.68 [391.6;
3201.28]
1257.19 [752;
2313.9]
5513.93
[2371; 8999]

0.247

0.338

0.288

0.213

0.401

0.09

0.066

0.354

0.972

0.03

0.108

0.257

0.875

0.001

0.238

0.885

0.969

0.878

0.705

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

0.045

ns

ns

ns

ns

ns

0.507

0.185

0.114

0.399

0.212

0.051

0,233

0.804

0.003

0.523

0.728

0.622

<0.001

0.095

0.582

0.792

0.682

0.99

ns

ns

ns

ns

ns

ns

ns

ns

ns

0.117

ns

ns

ns

0.011

ns

ns

ns

ns

ns



PTPRN

REG3A

TNFA

TUBA1B

VM

703.3 [388.00;
1445.17]
364.33 [254.6;
609.38]
452.11 [245.3;
737.25]
465.8 [298.74;
784.74]
1368.48 [814;
2274.21]

689.53 [348.4;
1235.54]
505.25 [286.4;
844.661]
584.28 [322.6;
1231.01]
684.45 [374.6;
1244.57]
1567.68 [604;
3556.85]

681.19 [346.8;
1780.601]
513.42 [283.2;
932.42]
562.94 [355.0;
1016.04]
649.33 [340.8;
1183.48]
1573.1 [714;
3838.88]

0.758

0.061

0.134

0.053

0.714

ns

ns

ns

ns

ns

0.891

0.036

0.089

0.127

0.453

ns

ns

ns

ns

ns

Median and interquartile ranges are presented. P values were from Mann—Whitney

U test.

* 1 patient from the ABMR group, 6 patients from the no rejection group, and 6
patients from TCMR group were excluded; ® ABMR vs. no rejection; ® ABMR vs.

TCMR
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Table 15. Comparison of the difference in the ratio of samples with high MFI

for non—HLA antibody between three groups after excluding patients who

were high titer of HLA—DSA at the time of ABMR diagnosis (n = 377)

ABMR

TCMR

Antigen for No rejection Corre Correct
non—HLA (n = 28) (n =152) (n=197) Pvalue* cted P Pvalue”  edP
antibody n % n % n % value® value”
Collagen I' 5 185 3 2.1 3 1.6 <0.001  0.007 <0.001  <0.001
Collagen IT" 16 59.3 116 79.5 165 86.4  0.023 0.913 <0.001  0.017
Collagen II" 15  55.6 67 45.9 109 57.1  0.355 ns 0.882 ns
Collagen IV" 12  44.4 22 151 35 18.3  <0.001 0.016 0.002 0.078
Collagen V* 2 7.4 5 3.4 7 3.7 0.335 ns 0.36 ns
Fibronectin” 1 3.7 1 0.7 1 0.5 0.178 ns 0.105 ns
AGRIN 5 179 38 25 63 32 0.415 ns 0.128 ns
AGT 7 25 47 30.9 59 30 0.53 ns 0.59 ns
ARHGDIB 6 214 61 40.1 88 447  0.06 ns 0.02 0.766
AURKA 11 393 81 53.3 100 50.8  0.173 ns 0.256 ns
CD36 2 7.1 5 3.3 11 5.6 0.332 ns 0.741 ns
CHAF1B 6 214 38 25 52 264 0.686 ns 0.574 ns
CXCL10 16 57.1 92 60.5 110 55.8  0.737 ns 0.896 ns
CXCL11 24 857 112 73.7 144 73.1  0.173 ns 0.151 ns
CXCL9 12 429 95 62.5 125 63.5  0.052 ns 0.037 ns
EIF2A 2 7.1 38 25 47 23.9  0.037 ns 0.045 ns
ENO1 15 53.6 87 57.2 111 56.4  0.719 ns 0.782 ns
FLRT2 18 64.3 102 67.1 138 70.1  0.771 ns 0.536 ns
GAPDH 22 786 132 86.8 172 87.3  0.253 ns 0.209 ns
GDNF 14 50 85 55.9 106 53.8  0.563 ns 0.706 ns
GSTT1 8 28.6 32 21.1 40 20.3  0.379 ns 0.318 ns
HNRNPK 26 92.9 136 89.5 179 90.9 0.583 ns 0.729 ns
IFTH1 12 42.9 69 45.4 98 49.8 0.804 ns 0.495 ns
IFNG 27 964 122 80.3 157 79.7  0.037 ns 0.032 ns
LG3 1 3.6 41 27 59 30 0.007 0.278  0.003 0.123
LMNA 3 10.7 19 125 36 18.3  0.791 ns 0.323 ns
LMNB 6 21.4 29 19.1 40 20.3  0.773 ns 0.89 ns
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MYOSIN
NCL
PECR
PLAZR
PPIA
PRKCH
PRKCZ
PTPRN
REG3A
TNFA
TUBA1B
VM

6
0
11
1
11
19
16
o
28
3
6
25

21.4

39.3
3.6
39.3
67.9
57.1
17.9
100
10.7
21.4
89.3

52

75
11
72
99
90
27
152
7
53
133

34.2
4.6
49.3
7.2
47.4
65.1
59.2
17.8
100
4.6
34.9
87.5

71

110
20
86
146
121
49
196
8
65
177

4.6
55.8
10.2
43.7
74.1
61.4
24.9
99.5
4.1
33
89.9

0.184
0.247
0.328
0.475
0.43
0.78
0.838
0.99
ns
0.195
0.164
0.791

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

0.127
0.248
0.1

0.263
0.662
0.484
0.664
0.416
0.706
0.127
0.218
0.927

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

High MFI sample percentile percentiles are presented. P values were from Chi—

square test.

* 1 patient from the ABMR group, 6 patients from the no rejection group, and 6
patients from TCMR group were excluded; ® ABMR vs. no rejection; ® ABMR vs.

TCMR
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Table 16. Comparison of MFI values between ABMR patients with high titer
of HLA—-DSA and without high titer of HLA—DSA at pre—transplantation (n

= 45)
Antigen for Correc
ABMR with presence of ABMR without presence
non—HLA Pvalue ted P
HLA-DSA (n = 14) of HLA—DSA (n = 31)
antibody value
Collagen I" 27.91 [15.74; 47.52] 52.82 [19.23; 115.66] 0.158 ns
Collagen II"  145.19 [90.47; 217.81] 174.34 [28.35; 291.31] 0.948 ns
Collagen III"  80.79 [63.54; 90.23] 94.05 [62.98; 199.36] 0.288 ns
Collagen IV" 0 [0.00;: 16.15] 16.46 [0.00; 55.16] 0.061 ns
Collagen V*  28.01 [21.12; 44.84] 36.2 [18.53; 61.21] 0.429 ns
Fibronectin® 16.33 [0.00; 31.26] 19 [7.79; 28.71] 0.54 ns
AGRIN 77.84 [24.37; 150.44] 47.4 [19.58; 96.85] 0.524 ns
AGT 515.39 [380.62; 748.40] 378.82 [224.60; 1176.65] 0.54 ns
ARHGDIB 1648.38 [751.88; 2435.21] 742.85 [632.41; 1565.97] 0.17 ns
AURKA 3746.45 [2193.42; 5225.41] 1907.12 [1081.50; 4149.47] 0.111 ns
CD36 103.53 [28.61; 164.12] 74.84 [35.05; 155.50] 0.883 ns
CHAFI1B 5024.24 [3519.48; 6259.65] 3709 [2684.35; 8726.79] 0.864 ns
CXCL10 248.77 [152.30; 305.05] 215.28 [175.92; 321.05] 0.922 ns
CXCL11 296.44 [197.20; 387.79] 250.02 [185.80; 340.59] 0.713 ns
CXCL9 424 [171.74; 658.46] 261.34 [153.87; 491.35] 0.239 ns
EIFZ2A 2080.2 [1176.97; 3097.40] 1207.43 [405.10; 3831.73] 0.59 ns
ENO1 2387.24 [1944.54; 3774.07] 1659 [955.52; 4971.53] 0.492 ns
FLRTZ2 715.09 [425.10; 1045.72] 446.44 [334.78; 808.50] 0.17 ns
GAPDH 1347.58 [811.96; 2011.45] 755.26 [267.84; 2097.51] 0.23 ns
GDNF 474.16 [419.33; 691.65] 644 [498.45; 853.25] 0.22 ns
GSTT1 1228.22 [509.11; 2175.63] 732.72 [304.68; 3050.17] 0.508 ns
HNRNPK 853.26 [649.93; 927.95] 731.15 [576.18; 1169.95] 1 ns
IFIH1 1712.92 [862.73; 2840.97] 1752.98 [649.88; 3930.36] 0.825 ns
IFNG 457.19 [354.37; 686.19] 555.87 [411.89; 810.88] 0.27 ns
LG3 1070.8 [489.35; 1351.29] 775.17 [516.25; 1440.76] 0.844 ns
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LMNA
LMNB
MYOSIN
NCL
PECR
PLAZR
PPIA
PRKCH
PRKCZ
PTPRN
REG3A
TNFA
TUBA1B
VM

1766.37 [1416.52; 2551.29]
625.12 [439.88; 775.46]
8203.61 [5343.06; 9577.23]
326.28 [234.50; 450.47]
1837.38 [1059.98; 2503.371]
32.67 [13.06; 44.40]
1695.19 [1341.23; 2897.61]
1288.04 [791.47; 1796.89]
6861.1 [5500.66; 7844.96]
1147.87 [437.62; 2375.76]
393.83 [273.37; 477.01]
714.93 [404.48; 1716.06]
726.63 [576.69; 1033.95]
2257.53 [1183.16; 2921.74]

1909 [1172.67; 3404.31]
694 [458.90; 1085.13]
5406 [3781.85; 7689.49]
268.88 [178.18; 583.17]
1243.41 [490.05; 2302.73]
26.7 [19.83; 39.87]
1232.02 [530.30; 1999.00]
1293 [747.05; 2616.00]
4653.92 [2190.0; 11262.7]
621.37 [404.00; 1513.57]
488.79 [257.33; 646.45]
464 [221.20; 930.48]
506.36 [338.31; 789.48]
1139.31 [817.36; 2127.70]

0.54

0.405
0.066
0.615
0.391
0.922
0.047
0.508
0.292
0.59

0.477
0.211
0.22

0.059

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

Median and interquartile ranges are presented. P values were from Mann—Whitney

U test.

* 2 patients from the ABMR without presence of HLA—DSA group were excluded
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Table 17. Comparison of the difference in the ratio of samples with high MFI
for non—HLA antibody between ABMR patients with high titer of HLA—DSA

and without high titer of HLA—DSA at diagnosis (n = 45)

ABMR diagnosed with

ABMR diagnosed without

Antigen for presence of HLA—DSA  presence of HLA—DSA (n P Correc
non.—HLA (0= 14) = 31) value ted P
antibody n % n value
Collagen I" 1 7.1 4 13.8 0.524 ns
Collagen II" 10 71.4 17 58.6 0.416 ns
Collagen III" 3 21.4 16 B55.2, 0.037 ns
Collagen IV” 2 14.3 11 37.9 0.114 ns
Collagen V°' 1 7.1 1 3.5 0.59 ns
Fibronectin” 0 0 1 3.5 0.482 ns
AGRIN 3 214 7 22.6 0.931 ns
AGT 4 28.6 10 32.3 0.805 ns
ARHGDIB 5 35.7 7 22.6 0.356 ns
AURKA 8 57.1 13 41.9 0.344 ns
CD36 1 7.1 2 6.5 0.931 ns
CHAF1B 1 7.1 9 29 0.102 ns
CXCL10 8 57.1 17 54.8 0.885 ns
CXCL11 10 71.4 24 77.4 0.665 ns
CXCL9 9 64.3 13 41.9 0.165 ns
EIF2A 0 0 8 25.8 0.036 ns
ENO1 11 78.6 15 48.4 0.058 ns
FLRTZ2 11 78.6 20 64.5 0.346 ns
GAPDH 12 85.7 24 77.4 0.52 ns
GDNF 5 35.7 17 54.8 0.235 ns
GSTT1 3 21.4 9 29 0.593 ns
HNRNPK 13 92.9 29 93.6 0.931 ns
IFIH1 7 50 15 48.4 0.92 ns
IFNG 12 85.7 29 93.6 0.393 ns
LG3 1 7.1 4 12.9 0.569 ns
LMNA 0 0 6 19.4 0.077 ns
LMNB 2 14.3 7 22.6 0.52 ns
MYOSIN 8 57.1 9 29 0.072 ns
NCL 0 0 1 3.2 0.497 ns
PECR 8 57.1 13 41.9 0.344 ns
PLAZR 0 0 4 12.9 0.159 ns
PPIA 10 71.4 12 38.7 0.042 ns
PRKCH 10 71.4 23 74.2 0.846 ns
PRKCZ 12 85.7 16 51.6 0.029 ns
PTPRN 4 28.6 7 22.6 0.665 ns
REG3A 14 100 30 96.8 0.497 ns
TNFA 1 7.1 3 9.7 0.782 ns
TUBAILB 5 35.7 6 19.4 0.237 ns
VM 13 92.9 28 90.3 0.782 ns

High MFI sample percentile percentiles are presented. P values were from Chi—
square test. * 2 patients from the ABMR without presence of HLA—DSA group were

excluded
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Table 18. Comparison of MFI values between ABMR patients with presence
of high titer of HLA—DSA and without high titer of HLA—DSA at ABMR

diagnosis (n = 45)

Antigen for ABMR diagnosed with ABMR diagnosed without Correct
non—HLA presence of high titer of presence of high titer of P value ed P
antibody HLA-DSA (n=17) HLA-DSA (n = 28) value
Collagen I'  29.62 [17.68; 50.04] 66.56 [17.19; 119.84] 0.141  ns
Collagen 1" 157.18 [77.35; 246.98] 144.7 [22.83; 328.81] 0.678 ns
Collagen III"  84.4 [57.32; 91.34] 111.37 [65.50; 218.53] 0.108  ns
Collagen IV"  0.17 [0.00; 13.93] 25.85 [0.00; 59.79] 0.022  0.858
Collagen V°  25.07 [17.91; 30.56] 45.05 [22.72; 72.50] 0.023  0.897
Fibronectin® 10.54 [0.00; 22.60] 21.01 [10.53; 31.07] 0.211  ns
AGRIN 61.71 [21.25; 202.88] 47.7 [23.98; 133.96] 0.512 ns
AGT 700.4 [373.74; 1246.29] 366.69 [210.94; 830.25] 0.128  ns
ARHGDIB 1600.67 [705; 2437.67] 712.92 [551.21; 1613.52] 0.134  ns
AURKA 3634.19 [1907; 5920.55]  2151.35 [1112; 4024.27] 0.106  ns
CD36 105.33 [56.61; 168.53] 62.35 [31.05; 125.46] 0.497  ns
CHAF1B 4740.35 [3266; 6760.71]  4516.28 [2937; 5801.93] 0.623  ns
CXCL10 214 [141.85; 334.69] 251 [180.62; 306.80] 0.598  ns
CXCL11 240.68 [142.42; 324.41] 307.18 [205.80; 400.29] 0.157  ns
CXCL9 377.33 [194.72; 694.58] 269.57 [121.50; 464.06] 0.186  ns
EIF2A 3034.56 [1289; 4861.61] 1039 [290.90; 2768.09] 0.01 0.39
ENO1 4024.09 [1656; 5659] 2191.04 [848; 2942] 0.055 ns
FLRT?2 729.52 [411.83; 891.71] 441.05 [332.77; 803.75] 0.282  ns
GAPDH 1339.97 [679; 2724] 729.39 [292.26; 1588.14] 0.367  ns
GDNF 585.36 [428.14; 716.78] 608.87 [443.56; 840.73] 0.558 ns
GSTT1 568.9 [467.60; 2027.00] 1289 [221.89; 2987.74] 0.87 ns
HNRNPK 899.59 [765.06; 1197.47] 718.4 [579.59; 962.56] 0.128  ns
IFIH1 2089.12 [1021; 4022.21]  958.77 [607.25; 3004.99] 0.147  ns
IFNG 438.94 [342.84; 718.71] 554.68 [458.78; 822.64] 0.122  ns
LG3 979.36 [745.28; 1981.36] 748.36 [396.71; 1265.74] 0.073  ns
LMNA 1466.29 [1331; 2800.36]  2131.76 [1210; 3161.11] 0.925 ns
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LMNB
MYOSIN
NCL
PECR
PLAZR
PPIA
PRKCH
PRKCZ
PTPRN
REG3A
TNFA
TUBA1B
VM

662.58 [465.99; 952.26]
8046.75 [6885.9; 11301]
360.5 [266.08; 738.07]
2003.2 [1151; 3053.31]
27.34 [12.04; 45.85]
1821.35 [1232; 2689]
1248.42 [957; 1985]
7181.22 [4020; 11080]
1122.65 [447; 2598]
488.79 [276.08; 652.63]
719.88 [392.57; 1542.12]
661.03 [532.19; 1020.74]
1201.14 [1009; 2624]

656.08 [445.29; 991.27]
4983.85 [3797.28; 6535]
261.5 [175.94; 442.57]
1227.21 [432; 2088.02]
27.77 [18.47; 38.95]
1241.65 [563; 1759]
1387.15 [508; 2086]
5083.37 [2403; 9413]
703.3 [388.00; 1445.17]
364.33 [254.68; 609.38]
452.11 [245.35; 737.25]
465.8 [298.74; 784.74]
1368.48 [814; 2274]

0.743
0.01

0.153
0.092
0.842
0.175
0.725
0.242
0.399
0.512
0.271
0.049
0.512

ns

0.39

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

Median and interquartile ranges are presented. P values were from Mann—Whitney

U test.

* 1 patient from the ABMR with presence of high titer of HLA—DSA and 1 patient
from the ABMR without presence of high titer of HLA—DSA were excluded
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Table 19. Comparison of the difference in the ratio of samples with high MFI
for non—HLA antibody between ABMR patients with high titer of HLA—DSA
and without high titer of HLA—DSA at ABMR diagnosis (n = 45)

ABMR diagnosed with ABMR diagnosed without
Antigen for presence of HLA—DSA (n  presence of HLA-DSA (n = Correcte
ron—HLA -17) 28) Pralie palue
antibody
n % n %
Collagen I’ 0 0 5 18.5 0.067 ns
Collagen II' 11 68.8 16 59.3 0.534 ns
Collagen III" 4 25 15 55.6 0.051 ns
Collagen IV" 1 6.3 12 44.4 0.008 0.327
Collagen V* 0 0 2 7.4 0.265 ns
Fibronectin® 0 0 1 3.7 0.436 ns
AGRIN 5 29.4 5 17.9 0.366 ns
AGT 7 41.2 7 25 0.256 ns
ARHGDIB 6 35.3 6 21.4 0.308 ns
AURKA 10 58.8 11 39.3 0.203 ns
CD36 1 5.9 2 7.1 0.869 ns
CHAF1B 4 23.5 6 21.4 0.869 ns
CXCL10 9 52.9 16 57.1 0.783 ns
CXCL11 10 58.8 24 85.7 0.042 ns
CXCL9 10 58.8 12 42.9 0.299 ns
EIF2A 6 35.3 2 7.1 0.017 0.649
ENO1 11 64.7 15 53.6 0.463 ns
FLRTZ2 13 76.5 18 64.3 0.392 ns
GAPDH 14 82.4 22 78.6 0.758 ns
GDNF 8 47.1 14 50 0.848 ns
GSTT1 4 23.5 8 28.6 0.711 ns
HNRNPK 16 94.1 26 92.9 0.869 ns
[FIH1 10 58.8 12 42.9 0.299 ns
IFNG 14 82.4 27 96.4 0.108 ns
LG3 4 23.5 1 3.6 0.039 ns
LMNA 3 17.7 3 10.7 0.507 ns
LMNB 3 17.7 6 21.4 0.758 ns
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MYOSIN 11 64.7 6 21.4 0.004 0.144

NCL 1 5.9 0 0 0.194 ns
PECR 10 58.8 11 39.3 0.203 ns
PLAZR 3 17.7 1 3.6 0.108 ns
PPIA 11 64.7 11 39.3 0.098 ns
PRKCH 14 82.4 19 67.9 0.286 ns
PRKCZ 12 70.6 16 57.1 0.367 ns
PTPRN 6 35.3 5 17.9 0.187 ns
REG3A 16 94.1 28 100 0.194 ns
TNFA 1 5.9 3 10.7 0.581 ns
TUBA1B 5 29.4 6 21.4 0.546 ns
VM 16 94.1 25 89.3 0.581 ns

High MFI sample percentile percentiles are presented. P values were from Chi—
square test.

*1 patient from the ABMR with presence of HLA—DSA and 1 patient from the ABMR
without presence of HLA—DSA were excluded.
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Table 20. Regression analysis to investigate the factors associated with

acute antibody mediated rejection (n = 394)

Univariable Model

Multivariable model

Exposure HR for ABMR
HR for ABMR (95% CI) P value (95% C) P value
Sex (M vs. F) 1.790 (0.959 — 3.340) 0067 1.222 (0.591 — 2.530)  0.589
Age (1 SD inc.) 1.015 (0.991 — 1.039) 0.214 1.004 (0.978 — 1.030)  0.819
DSA (ves vs no)  5.386 (2.561 - 11.326)  <0.001 4.055 (1.715 - 9.585)  0.001
Number of
previous tpl. 0.896 (0.266 — 4.546) 0.896
(1 inc.)
Dialysis period
befloe il 1.002 (0.996 — 1.008) 0.449
(Imo. Inc.)
Underlying HIN 5 195 (1 199 — 5.506) 0.025
(yes vs. no)
Underlying DM o0 (0 574 - 2.903) 0.732
(yes vs. no)
pre—tpl. eGFR _
S 1.005 (0.905 — 1.115) 0.931
DDKT vs. LDKT  1.189 (0.625 - 2.259) 0.598
HLA mismatch 1.454 (1.185 — 1.784)  <0.001 1.444 (1.154 - 1.806)  0.001
(1/6 inc)
ATG induction 7.186 (3.680 — 14.031)  <0.001
IL =2 inhibitor 0.582 (0.253 — 1.339) 0.203
induction
ARHGDIB ) /a8 (0.244 — 0.977) 0.043 0435 (0.209 - 0.904)  0.026
(> 75 percentile)
LG3 . 0.311 (0.119 — 0.811) 0017 0318 (0.119 - 0.851)  0.022
(= 75 percentile)
Coollleyzen | ) 11.093 (2.857 -
e oniley 7259 (2115 - 24918) 0002 ") 0.001
Collagen Il ) 336 (9170 - 0.665) 0002 0.295 (0.141 - 0.618)  0.001
(= 75 percentile)
Callizgem 1Y 2.129 (1.046 - 4.331) 0037 2500 (1.155 - 5412)  0.020

(= 75 percentile)

Sex, Age, HLA mismatch and DSA adjusted in multivariable model. Hypertension
and Diabetes have a covariant relationship with Age. And ATG induction has a
covariant relationship with presence of DSA.
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Table 21. Comparison of MFI before transplantation and at diagnosis of

ABMR in ABMR patients (n = 34)

Antigen for

At Pre—Transplantation

non—HLA (n=34) At ABMR diagnosis(n=34)  Pvalue
antibody

Collagen I 48.69 [16.70; 108.62] 75.86 [19.21; 171.29] 0.326
Collagen I 171.25 [30.04; 264.30] 7.55 [3.37; 50.61] <0.001
Collagen Il 96.62 [63.35; 184.05] 93.97 [49.50; 198.83] 0.98
Collagen IV 4.36 [0.00; 52.23] 35.1 [16.74; 57.43] 0.012
Collagen V. 26.49 [15.28; 68.59] 31.16 [20.37; 55.64] 0.427
Fibronectin ~ 18.58 [1.34; 32.26] 22.31 [16.66; 29.21] 0.158
AGRIN 55.07 [24.31; 130.61] 70.5 [33.63; 127.36] 0.878
AGT 453.61 [216.29; 825.26] 457.49 [310.57; 845.00] 0.663
ARHGDIB 845.6 [672.25; 1668.57] 425 [336.50; 703.16] 0.002
AURKA 2009.34 [1134; 4230.52] 1520 [800.75; 2530.09] 0.074
CD36 74.86 [35.03; 161.25] 51.09 [24.26; 135.00] 0.073
CHAF1B 3673.91 [1897; 6222.44]  3172.5 [1475.20; 4496.25]  0.002
CXCL10 259 [192.32; 346.95] 213.36 [150.00; 301.18] 0.025
CXCL11 312.88 [228.99; 388.50] 250 [173.02; 356.33] 0.172
CXCL9 275.99 [163.30; 537.60] 75.5 [58.75; 124.23] <0.001
EIF2A 1121.17 [526; 2863.63] 692.8 [437; 1836.25] 0.139
ENO1 1673.69 [859; 3727.88] 2188.5 [938; 3792.32] 0.27
FLRT?2 523.5 [340.07; 856.10] 443.5 [340.22; 660.55] 0.022
GAPDH 729.39 [307.35; 1457.32] 215.5 [165.74; 473.10] 0.001
GDNF 608.87 [419.33; 821.36] 381.5 [236.43; 607.30] 0.003
GSTT1 847.5 [384.21; 2783.40] 1043.24 [696.44; 3112.91] 0.871
HNRNPK 729.48 [589.30; 945.41] 505 [427.00; 963.04] 0.116
IFIH1 964.72 [621.69; 3588.01]1 688 [343.66; 1964.83] 0.007
IFNG 549.91 [402.69; 800.18] 523.87 [382.50; 846.72] 0.993
LG3 698.6 [389.40; 1293.22] 374 [298.15; 730.68] 0.007
LMNA 1529.41 [1082; 2987.21]  1457.73 [910.00; 1909.94]  0.041
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LMNB
MYOSIN
NCL
PECR
PLAZR
PPIA
PRKCH
PRKCZ
PTPRN
REG3A
TNFA
TUBA1B
VM

591.67 [411.08; 782.23]
5212.59 [3903; 7659.79]
284.67 [172.65; 548.17]
1119 [343.52; 2380.11]
27.81 [18.66; 45.39]
1270.26 [577; 2384.00]
1290.41 [653; 1983.08]
5419.62 [3404; 11033]
703.3 [400.00; 1852.67]
364.33 [258.92; 597.60]
479.5 [216.10; 912.92]
612.22 [326.42; 848.97]
1173.36 [887; 2690.12]

570.75 [367.87; 955.93]
4223.85 [2127; 5934.75]
162.5 [101.60; 384.09]
1059 [568.83; 1822.76]
19.5 [10.11; 24.60]
1008.48 [635; 2254.51]
1276.39 [849; 1897.69]
5851.51 [2100; 9296.79]
683.64 [356.17; 1708.40]
298.57 [189.96; 501.56]
362 [242.25; 580.20]
345.29 [196.75; 675.25]
691.45 [430.25; 1273.00]

0.191
0.011
0.118
0.228
0.023
0.139
0.831
0.222
0.139
0.376
0.096
0.005
<0.001

Median and interquartile ranges are presented. P values were from paired Wilcoxon
signed rank test.
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Table 22. Comparison of MFI before transplantation and at diagnosis of

ABMR in ABMR patients (excluding patients with high titer of HLA—DSA at

diagnosis of ABMR) (n = 26)

Antigen for

At Pre—Transplantation

At ABMR diagnosis

non—HLA P value
(n=26) (n=26)
antibody
Collagen 1 49.41 [15.42; 114.87] 92.72 [13.67; 186.67] 0.469
Collagen 11 182.65 [25.09; 264.30] 11.01 [4.82; 100.48] 0.041
Collagen III  113.73 [63.35; 246.64] 109.31 [60.37; 244.86] 0.694
Collagen IV~ 9.7 [0.00; 54.59] 42.44 [10.62; 60.541] 0.04
Collagen V 33.15 [15.28; 72.91] 40.79 [20.41; 74.74] 0.424
Fibronectin  18.58 [7.77; 28.26] 22.58 [16.66; 29.93] 0.209
AGRIN 49.27 [26.07; 122.30] 74.5 [35.61; 128.86] 0.741
AGT 268.86 [188.88; 721.50] 407.75 [298.25; 830.37] 0.62
ARHGDIB 712.92 [500.25; 1219.69] 439.26 [364.60; 892.12] 0.041
AURKA 1852.85 [1050.51; 3883.13] 1567.01 [782.00; 2530.09] 0.269
CD36 49.84 [29.15; 115.87] 48.09 [23.32; 135.00] 0.187
CHAFI1B 3424.02 [1205.13; 5385.05] 2471.68 [1256.44; 3848.27] 0.017
CXCL10 251 [192.32; 303.80] 226.92 [164.10; 310.33] 0.091
CXCL11 307.18 [246.59; 388.50] 271.98 [175.32; 399.11] 0.292
CXCL9 220.8 [133.37; 449.86] 83.5 [69.89; 138.60] 0.008
EIFZ2A 812.73 [353.65; 2547.92] 692.8 [451.00; 1161.52] 0.603
ENO1 1490.33 [782.75; 2519.33] 1668.69 [897.96; 3286.95] 0.713
FLRTZ2 445.54 [336.00; 757.00] 443.5 [337.17; 774.42] 0.096
GAPDH 519.52 [270.20; 1186.63] 271.08 [180.75; 593.30] 0.028
GDNF 554.17 [384.99; 800.36] 394.38 [279.29; 719.58] 0.023
GSTT1 847.5 [272.77; 2783.40] 1075.37 [608.96; 2994.24] 0.603
HNRNPK 718.4 [589.30; 904.49] 578.42 [453.50; 1279.17] 0.648
IFIH1 864.41 [595.91; 2398.28] 734.11 [343.66; 2170.84] 0.069
IFNG 504.23 [402.69; 800.18] 544.84 [407.71; 924.58] 0.568
LG3 581.63 [381.48; 845.34] 374 [298.15; 554.38] 0.052
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LMNA
LMNB
MYOSIN
NCL
PECR
PLAZR
PPIA
PRKCH
PRKCZ
PTPRN
REG3A
TNFA
TUBA1B
VM

1774.19 [959.17; 2987.21]
573.17 [382.28; 757.11]
4858.32 [3766.43; 6387.25]
229.37 [161.25; 467.54]
812.32 [277.59; 1996.35]
24.12 [11.31; 34.801]
929.97 [535.87; 1657.27]
1310.34 [501.11; 1960.75]
5210.32 [2754.1; 10769.0]
573.63 [372.00; 1195.12]
288.1 [258.14; 580.68]
403.04 [172.64; 628.25]
515.61 [280.27; 764.25]

1143.69 [717.48; 2044.17]

1549.03 [819.09; 2140.75]
488.07 [329.46; 767.37]
4188.48 [2127.33; 6003.95]
202.8 [120.48; 384.09]
875.81 [412.48; 1822.76]
15.51 [10.00; 23.29]
922.49 [580.36; 2254.51]
1276.39 [840.98; 1897.69]
6795.33 [2313.09; 9712.92]
634.58 [356.17; 906.13]
325.64 [194.00; 501.88]
415.54 [242.25; 614.13]
360.3 [190.21; 675.25]

691.45 [436.75; 1273.00]

0.058
0.131
0.101
0.657
0.469
0.233
0.439
0.869
0.809
0.395
0.77

0.751
0.03

0.002

Median and interquartile ranges are presented. P values were from paired Wilcoxon

signed rank test.
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Figure 1. Kaplan—Meier curves for occurrence of ABMR without high
titer of HLA—DSA at the time of ABMR diagnosis (n=364). The black
line indicates high MFI antibody positive, and the gray line indicates
high MFI antibody negative. The vertical dotted line indicates 20—
month time point after transplantation.
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Abstract

Association of Pre—operative non—
HLA Antibodies with Kidney Allograft
Rejection

Inseong OH
Laboratory Medicine, Department of Medicine
The Graduate School

Seoul National University

Introduction: Non—human leukocyte antigen (HLA) antibodies are
thought to have an impact on kidney allograft rejection. We analyzed
the titers of non—HLA antibodies in kidney transplant recipients at
the time of transplantation and screened which antibodies are

associated with kidney allograft rejection.

Method: The study included 394 pre—operative sera from kidney
transplant recipients with biopsy—proven antibody—mediated
rejection (ABMR) (n=45), T-—cell mediated rejection (TCMR)
(n=197) and controls without rejection (n=152) at SNUH between
2015 and 2021. Median fluorescent intensity (MFI) of a total of 39
types of non—HLA antibodies was analyzed using the LABScreen
Autoantibody assay (One lambda, Canoga Park, CA, USA), which is

a multiplex bead immunoassay method, and anti—MICA antibody was
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analyzed by LABScreen Mixed assay (One lambda, Canoga Park, CA,
USA). Anti—ATI1R antibody was analyed using EIA—ATIRX (One
lambda, Canoga Park, CA, USA), which is a enzyme-—linked
immunosorbent assay (ELISA). In the three groups, MFI values and
high MFI sample rates for each antibody were compared. In
multivariable logistic regression analysis, the effect of DSA and HLA
mismatch are adjusted. Survival analysis was analyzed using the

Kaplan—Meier method.

Result: In multivariable analysis, occurrence of ABMR was related to
the increase of anti—collagen type I (= 75% reference background
value, HR = 11.1, P = 0.001) and the increase of anti—collagen type
IV antibody (HR = 2.5, P = 0.020). The occurrence of ABMR was
decreased with the increase of anti—ARHGDIB (HR = 0.4, P = 0.026),
anti—collagen type II (HR = 0.3, P=0.001) and anti—LG3 (HR = 0.3,
P = 0.022). Survival analysis showed increased incidence of ABMR
in the anti—collagen type I and type IV antibody high MFI groups, and
decreased incidence of ABMR in the anti—ARHGDIB, LG3 and

collagen type II antibody high titer groups.

Conclusion: The increase of anti—collagen type I and type IV antibody
titers at the time of transplantation was related to ABMR of kidney
allografts. The increase of anti—ARHGDIB, anti—collagen II and anti—
LG3 antibody titers was related to the decreased occurrence of
ABMR. Further researches are needed on the mechanism by which

each antibody acts in the rejection of kidney allografts.

Keywords : Kidney transplantation, Non—human leukocyte antigen
antibody, Antibody —mediated rejection, T—cell mediated rejection
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