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Abstract

Improving theshort-term results of kidney transplantation did not result in improving
the longterm function and survival of kidney allograft. Organ shortage and increasing
number of marginal donors remasrthe key problem in transplanbday. The qualit

of donor or@n is critical for graft function development and survivethe aim is to
improve understanding to ischemia/reperfusion injury and its consequences, predict
delayed graft function and rejection, improve organ allocation strategy and identify
patients suiaible for safe drug minimization orcomplete withdrawal of
immunosuppressive therapy.

Analysis of donor kidneys identified poor tubular cell quality and low survival
factor, Netrinl expression levels, to be associated with delayed graft function. We
confirmed that reperfusion phase of ischemia/reperfusion injury leads to minimal
morphological but significant molecular abnormalities. Dissociation observed in
histology and molecular pathology finding calls for an integrated approach in donor
quality organ eviuation and allocation for transplantatiorSignificant heterogeneity
within donors with expanded criteria was shown and subgroup of organs at low risk of
delayed graft function was identifiedWe suggested donor biopsies to be performed
as a routine prais in all kidneys irrespective of ECD classification. Decreased
expression of NkappaB signalling pathway after Thymoglobulin induction was
observed when compared to AT&; which could be indicative of more effective
alloimmune regulation and explain swss of this biological treatment in clinical
practice. The upregulation of several operational tolerancelated genes in the
peripheral blood and kidney graft tissues of rejectiome patients in kidney transplant

patients was observed
Key words

delayed graft function, ischemia/reperfusion injury, kidney transplantation, organ

quality, prediction, transcriptom
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t NENByYyt fyNZ NByYytEyN | NB Yyt f y Nrozvbjl DGF2 NB  dz
bS26FaGS20N LINBNBy!t f yN Lifpdadidson2etizal.,21992)K & LJ2 @2
bS1TGSNB &iGdzRAS & iroeglte @GtABSY RNHzKdz R
2T yF6AT & LISNARG2YSHI YNR2PRRIOKEY®REAKShyEBZ 8z NA T A
al., 2002% { 2dzKNY NAT A1 2080& NRRIi 02 BAlctviaNE O2 LPDRI

uvedenvi | 6 dzf OS 6 mMd

2.4 Patofyziologie ischemicktNB LIS NF dzl Yy NK2 LI2 01 21 SYN o6LkwLO
3B OKSYAOI 2k NBLISNFdZl y N LROT 21T Sy N GISNBA ARAND dB8 H
NEBy+t & yN L2 &N 28y Na (25.02SCRR/QWNPNRA A2 A @ Fdzy | OS ot
LI G2FeT A2t23AS LkwL o0& Y¥2RORSYIGKELINNRT P32 &)
OiSLlz t SROAYye&®

Hdndm LAOKSYAO1S LIR2O121 SyN

tnjA A&OKSYAA GNLIN 11t zR 2y0KRINETY 1R BN Rl NOKN | d.
produktA metabolismu KKt | Gy NY 06A20KSYAO1éeyYy TYSytyYs ¢
0dzyS6YyS GgNRWAMNNKADANIE REARI 6YyNK2 YSGlFIoz2tA&aY
Iy SNRoyN 3Ftelz2ftele F AYKAOAOS LlzyLkl LINE
KELREIYUGKAYZ 10§SNEN|@z WwSIIHNB2 Yoyezia GRt 12 ay Sl
GSyiG2 LINRPOSa LINRPONKI LXEdelstSin dt &l., I9FR@®EHINOK LIz
Iyl SNROYN StRIENBYERSER 1 &aStMyieNI YA SS6dyt S sNYN
aklyse2 Yt t yN ySadGloAtAdGS & 10AD QNO G AR D
LINjSOK2 Ry @I0K2 { ¢I10Anjd OSt ST+ yI 28S2A0K LINRGSAY
SRS 1S 1T OBOBHNNXNGINRYOSY(iNI OS @2t ySK2 OSft ¢
10SNB @& (gt njS e Hauped &tfaN (19HHS YNEINRA tyINe G SOKG 2 |
AYRdzl dz25S LINPRdz] OA 2AyeéeOK NIRA(t+EA& 2112 2¢
ddzLISNPEAR2G&YA NIRAl+E&@ T+ @GlyAldz LISNREey
proteiny tvorbou 3-nitrotyrozinu a to vede kLJ2 O1 21 Sy N (Edelstéin dtlaly &

19970 bl GO YR GSYOAtf yI NUzOAG | 2 RA dr/IR GIORN 2 :
LINE EA Yt f YNOK (i ttzd dizb dizNY/ NDKnj DD BNIPOA Do OSyt
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inducibillNb h ~ a@y it 1 2dz YAOS T YNNYyAdG L1O121SyN
GSGOAYL &lGdRAN yI10ySH®RIZ2ZERXG dDOA b SENITRZSY N |
L1201 21 SYN Ay Rdz]l 2 O y(Bekicdd etlald 2004N1 2 & YA NI RA1 4t £ @&
+ NBIFI1OA yI NBYLEfYN AaO0OKSYAXSEBRIOKA & WA |

d6SGyS NEBEOKf SK2 ayNOSYyN faSREAGY DKY 2R 0121 RO ¢
Rt ND& 2S5 ay\Nyay i s REDNONDINE T I Rit 20B SNt @ RLR IO
212 28 yFLNnNlfIR KSY2E23Sy+t 1 BeZleddsa | dzf + NJ
et al., 2003)¢ I 12 &y NO&B 2SHAINEEL S ¢ae nal sBhlerhidikd/

NB LIS NF dzl yIN YR2O®3 2Y Y Ny ST GABYN Gt A yI 1N (]

l/;sc hacmia..’x\-.

.--""F-- T
.--"-J- "ﬂ-\.__\_\_

i i
Increased Impaired Depletion Increased Inhibition of  Decreased
inducible oxidative of anaerobic Na/K ATPase  expression of

WO synthase metabolism ATP ghycolysis pump oytoprotective
genes
lysosomal
irstahility
l Loss of electrolytes
Activation homoeostasis (K, Ca, Fe)
v v of hytic
Increased Reactive BIEYMES
MO 2 i (
:xi?g ..-" Increased protease
4’ » P f and phospholipase
Permay nitrite .:"l activity
/
'*

OH-

Obr §zekMetgthani smy bi ocheneikcuklT8rhn 2 cah  momRhn

i schemicko/reper fliednd nPBrcykorzeamBujl &Er absaga
promBDny hypamxaankyisel i nu mol ovou PSabrafimer ot
z Perico et alLancet,2004(Perico et al., 2004)
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HondH wWSLISNFdd yN L2071 21 SyN

hLlSi2dyeéyY LINA MRACGKYSYIAINIISE 480821 SyeOK f SROAY
prezZSNIF OA | {GAGdz2S &af SR dzRt t 2ai N> 1 3G§SNB dzRN.
v2 LR GRSWR T @22A T dzy {MeShanny>S L2 dareNayNKIg jakaol ay | 6 2 3
generali2 @+ yt T+ ySitA@dt 2RLROSFX TLAAaA20N LINNYS
O1 2 Rt A geedXK G2dRLPOIS RN wys2BdIF IdA it R]22 REB 7 B5& 385
R2 | SNRPOYNK2 YSiloz2fAraYdz i6@5hYSa GESREGADY |
G011t yieperialey I Rt £ S Rar®O&t NEBIFI JiAOYyNOK F2NBY (@&
12yO0SYy NI Or @ { dzk0S NP ELASRNERESMR yRRNJzdaN® | Idz2 N |
Jgea20S NBI1GAOGYNK2 | OeG2i2EAO1SK2 KeéRNREE®
f A LA RA aYdayNd @ys@Sen 8t al., 1999)

Bl y2NXYt f yYNOK SIRRYWNSY AN T By S @gealeldzN
LINEGA gO6AY1AY @2t yEdDI&teinletal, {1997, Batdgeddt al. NIBOR)A 1 + f &
bAOY®Y B &S NBLISNFdzl S AVYOKSEORRE #3d y 8 SEKI
LINjSY2 0SSyl NRBOKf2dz G§ONRO2dz NBIF {1 0ADBYNOK 1e&4&af |
0dzz 1 & | LiEadamedazatzal, 2008) h RLI2 OSF K2aliAaGaStS YA
L2 Sy 020G LROAeNEFPewRt NERA{|1f D

Bt 3 WS Oei21Aye SWEAOKSBELINGHQAKZORKIBS | dzf
LJ2 ONDKdz 6dzyS] LInjAdGlF Kdz2N ySdziNRFAE & | Y2y 2O0¢

> An

1eaft Nl 2ge Ok2 NNNBYM t ¢ M K 2(HallderOet &.] 1898phemokiny,
SELINARY2@0tYyS {NIGOS L1 Aa0KSYAA S BNESINIIA &
¢t2 geagSitdzeS 12A00SYyN: OS ySdzi(Diesadte 242 dz
al., 2003 h 1l YOA Gt/ AlY RO DB2 P w2 S L2 RNRBRAye& 28§
transplantaci a vede ifiltracA Y S dz(CNahdFakekat et al., 20015 NHzK @ 1 N2 |
VSELINBaAA OKSY21AYyAaAs:I 28KYUl azagzRdA @ P @S5t yie/ (1 1S
Y2Y21AY AYRdz] 2 @AIyYeY A yIi SOEESWRIYISNG { G yG2dé LN
z8 NYt o K2RAye L2 (GNlyaLXltydrOA | aft2dzON 1
Yy2y20e(ie&s byY 0dz {DeWias ef-al., 200®) e ¥ FRIOSREY 1 G2 Y«
| g CBSBMINB 4SS OKSY2 1 AyYa 4t adnS6N SLInyAly SIONGSYWNOW 1 N
G SNI LISIdEiGNX1ISY N LINRPGA OKSY2( 1 AYyAY 220FAYAY/ASIYSN L

~

GOSOK FH+IN GNIyaLXlyildl6yNK2s LROSRPYEFYND pb
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z12YLX SYSy i 2dS (11541 L BnpASifitidd | @dutrofi & LJnj A
AdOKSYAO1 2k NBLISNFdzZl yYNYdz L2201 21 SyN {G1tyS:
12YLRYySyia4d 2S5 t @R@uafmetal,R2002) 2 4206 S

2.4.3 Leukocyty a adheés/ N NB OS LJi 2 NB

P YNafGiSgzN20e (A O ywWNayiSOR SILR YRS S 6+ ad A T LIN
adheziviN YA NB OSLJG 2 NB 0 2 opbdphu 1 B db] 2t P2 (1142 6yt G SI6 Y NNV D
SYyR2GSt dz Ay (SN Adzigyy Nrd e NGO SNE @ NBG /NE S& R2 i S
To vede k jejich imobilizaci na endoteltRaA | LISRST S a0GSy2dz OSded ¢«
T LINP&GNSR1 20t ye MRt SYdzZf 2 ¥h 2 AdRRWANGYW NA Yy (G SND
Y2€S1dzf 2dz m oL/ ! am0 | iwwEN aY 2 S INGZEN2 da dey S@4//2!da |
ligandy na leukogech (integrinl a integrin2) (Perico et al., 2004)

. SKSY NBLISNFdzZ S | 2FK SANISSYNIyeNW f (S S2yD 810 &t r
LINPGS2f@GA01S Syleyvye | dz2tzdz2N RIFf ON Oei:
L2 0121 SYN LISNFdzl S LISNR (Gdzodzf + NYNYA 1| LAt NI
(Bonventre et al., 1996) %@é& O0OSyt | RKST S @SRS RiZeDK| S O
radik £ & I AYTFTAEGNI OA G1tyS F{GAG208FyeéeYA f Sdz
YSTA NBITOABYNYA (eatNl20éYA NIRAltfes OKS
I RKSTYNYA NBOSLIWi2NEB | tSdzl20ede 2SS T1TtySita
ledvin, z& Y Sy | LINGuUBWuY + £ y N
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Reperfusicn

& Tl

Leucocyte Recwygenation ATP production
recruitment
in the graft Anticidant enzymes
s Increased ROS #------- (Supercxide dismutase,
= (05—, G5H, catalase)

Chemo- ~ H,0.. OH.)

¥ attraction S Cell membrane Tissue

{ t 3 lipid pencxidation iniun
— - ?f,a‘r jury N
Activation of Chemokines/ | = Lﬁ:ﬁiﬁﬁ Wasoconstriction =
complement chemotactic molecules | + |
cas?ade oytokines | § (VCAM-1 Increased  Increased  Decreased
\ oo Ty o ET A, PG,
—— o 1 - I
4
Ly %

Endothelial o Ll Increased

cells <l _—»
Leuvcocyte ROS
activation

Obr 8zeskch®mati ck® zmnc&z olrendndc ymiTg r 8d lntzicvhac e
bunhNk a tvorby z8&nhRDtlivich a vazoaktivn2ch
tk8&8nhD po repeRdamr.i: gRMP,u r e ak GSHygiutatiokk y s | i k 0\
TxAz, tromboxan A; ET, endoteh; PGk, prostacyklin. PSerugova
i nhi bi ci .PericoreSall nce§2003.(Perico et al., 2004)

HOéndn 9YR20GSt At T YyN Reaftdzy10S I @1 2alLld avydz
LAOKSYAO|It fSROAYIlI L2 NBLISNSHWISAK 2081 FdzpB6
L12 O 2ToGedeN® | 36 OSyS NByYy 2@l aidzZt NYN NBIT AadGSyC
F NIHSNA2E |+ 1 GéelylYySYdz ayNOSYyN NEBOKf 2aiGA

RAGT SR{MSGSYN It 2YSNHzZ + NYNK2 GNI yaillLAfL NYNK
620N HOOD t 2yYVPNOKN aRINRY 2BRIAFOBy e OK R2 f SROAYY
QNI yaLi yidlkOA tSRGAyYy oeftl TIFTylFrYSytyl yAO
212 O0RSyeY yiI% iGasRwmPayt yoe &Sy GniiseLye N1 g22S8Y
(Angelescu et al., 2003Na vzniku v & 1 dzf + NI Na NBUIARNEBNOOE $ Sy P

LINEPEAY! f yYNOK (i dzd daAS&IY S Y dzS NONI P8 & 820 dzfSldNIIN Y dz |
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T K2NOSYN LINRPEAY! f S RABOPE2 N2DSENEORSE | T NB LI
Gt T2olidN®DEd ye OK o6dzyS6y2dz RSoONR&ADP t 207121
NE @y 2 @t Kdz YSGl 02t020rdzl L34\4] 208dzd/2zAr@dbytkd | 2 Y & (i NJ&
tromboxanu | YSR2aGlFG1dz LINRPaldlFIOelftAydzd +  LISNRI
geaitl 3SyeOK Aa0KSYAA R22RS 1S 12e0SyN SELN
I LINPalGnSR| 2 ot Ot B az2yY202NR01S A&AOKSYAO] 2k N
LI OASYy G A & 2LRTOBRSYESY i SbdzlBllY2N ge a2l 2dz 12y
va S KSthiing et al., 1998p ~ f 2 Kt ASHdR2@S T LINRP & (njSR1 2 dt yN
1 G04SNB Y2K2dz dzZRND2 JI LI OGN yaLX Fyal 6y N LJ;
SELISNAYSYGt t yNYGRBYPISY NYSA SOBYRRGENR Al ¥ DISH?2

NBOSLII 2 NHz 1T YNNISNF dza O S LR®|12d S/ N | 61 ay 2 d:
VSELISNA YSY (td yiNY( 22 RS RRANRYyAAIINNARND SP L2 Y Kl b h
NEfFEIOA OSO I+ 21eatA6SyN RnSyS | 28 RAt SC

vazokonstrikcHuang et al., 2002)

HOp Y@FETAGE R NO2@a1 SK2 2NHt ydz

5f 2dzK2 R2 0 Gangplaniae IBARi®] 1+ JAaN 2R | AR@WEK 2] dgg2 O 2
Ten2aS @éat SR1ISY AYdzy AGyNOK & YAy SSwramghui y NOK
Rt NOS: @S{1 R NDSNF dAd yQK SIVA®N 2k NS T GNI G+
alloh Ydzy AGy N ¢ 2 RISt ySiidz 1 ytatSRyS AyidSN
0 dzo dzf + NJFamulskiien®.F 2067, Halloran et al., 1997, Jevnikar et al8).200
KpredikciRf 2 dzK2 R2 0 RAT &ONGSR @ASGT 1 O t Aldz Rt ND2J4a1 S
LINfSONGI 2NONOK ySTFNRYAX &aOK2 Ll ZBunhag2tNaHt ydz 6 S
2009, Famulski et al., 2007, Nijboet al., 2004) Vztah] @ t A (i &kg e A B S K h dz
transplantae2 S R2nfI2R@Sy RA 1 I T &Y

- 0GSLEE 2R OASNONORK SRS NO§F-HYIISN otpPLION LS
vLI2 NP OyAiySNI8a 2 R 1 | Rl @S NF [(OfgRQBO5)Rt NDA&A 6 c yss 3

- 1 GFEAGE 1 FRI @SN InypfeK 20 | NURH 10yAdz A dZNEBuiizd S yoSp T
et al., 1999)

- 2L120RSyée NRI @22 Fdzy1 O0S OGSLiz 21 12 yt at SFE
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VS ANR@HWNOAGEeY NRBIT @2 282rNIINzy R (OS5 dzrka2L 8222052y dz
O (i YCadio et al., 197, Suri et al., 1999)

- N> yaLX I yil 0SS ft SROAY 2R OA2NONOK R}t NDA&A
ySO (NI yaLtlyidlOS f SREURAghoderdsakiet al,S NB T y N (
1995)

- ¥S1 RINDS 2SS yS2aratySe2ONY LINBRA(1TGZ2NBY |
(Koppelstaetter et al., 2008)

t nffjA NRBT K2R2@t yN 2 NI yGI I 2/dit yOM 22N tRyAdz S1OA G S
10t Aldz6 RANSugtBHEENG (1 00 YI NHAYSIVNOK 6RBENDA
2L GNYy2aGA 2RYNGF 2N LGBy < al.22008f Wober gtaéaldzOA G St
2009) V roce 2005 bl v! { ! 2RYNGOydzil 11 ORIR &Iz { ISRNIAN |
1O0FfAGE KRB EY 3IAO] SK2 GeoSinSyN A LhjSaidz2z
2YST SyS 12NBtdzeS a @eat SR1SY NI yFadps{IONGI I OS
ledviny (ww.ustransplant.ory) (Mengel et al., 2008, Nickeleit2088) t njSay S2ON
K2Ry 20Sy N 1@t Al8 t2ANBIO| & d OKE Wa A yilISM adi A | 2 dz
Y2KE2 LRY20G 1 @e0OAlG Yy20aiGdoON @edzOAiéedOK 2NBI
LIS6S 2 Rt NIB&loran etlahj R0B1S Gjaebal., 1997)

2.6 Predikce DGF

2611 Aad2L) G2t23A01S ailsNRJlION aeaisye

KLInjSay SYdz Ll2az2dzd SyN (1 @FtAde 2NBEt ydz I LINBRA
inforY - OS 2 Rt NOANBRALWPPN2 SovrdOK¥a € BI (1 X (SAIOMAI] S
vpnjSniplantad Yy N Yy S0 2 L2 NBLEANBIA FNRERRYIEA 3 ® & (i NHz]
ledviny (Randhawaet al., 2001F L2 aleddz2S 1T+ 1tFRYN FylFGd2YA
preeEA &0 dzZ2 NONK2 2y SY20y Sy N Ré INDSBDiopsy @10z 8z2S &t
n o6dGSRe& LIS R Si NASY HISthlyWi INGNRY +LING NOAA &Rt NDOA |
OSY G NBOK LI GnN YeSToadzE G yoR# NRe a RIg6&E2S R24a0Gd
I EOK2NDP LINBRATON 212 ORSYSK?2 NRT @228
KAaG2LIl G2t 23A01SY aisNB®

(@]
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http://www.ustransplant.org/

bl &LkRa2Adz2ald 3Jt2YSNHzZ 2a1fSNsT & nND{0 &
Ll2dAlt 1T | REPOoERBIAAGAT G OON Jé al éode aBOCAN ge OC
I 0 NO® i ledvin e & | BNOBG  yHO2 WSz @R INCERNEE 18S 0 A 2 LJ
T2 G2 LJ2ITvedeRGM NEN| S Y dz dzLIXAFGNzS2K® YLINI SOALBENI = OS
YNNB©O2Z YSNUz @& | / SNE T &I ¥ & 0t 1y {Qaliei et 4219854 i &
Randhaweet al.,2001p ay 2 K2 2Ayé OK & dzR\kghchedwdei @., yt f ST ¢
2008, Chapmaset al., 2005, Nankivell et al., 20) T I G NYO2 JBoyhns2eS @& g1
et al., 2000, Edwards et al., 2004, Munivenkatappa et al., 20BN} ({1 2 R26 & YA |
Rf 2dzKk2R20éYA @géafSRle& OGNlyaLXltyidlON oeéfe
FAONRAYOGAYHE YN TGfdzOGSYN | | NINFNM ORI S NBSI2l'Y:
(dzo dzt + NY N | G NB F A S (Bdsmansyefi 8. NZ0U0OA Coaid ét \AIN 20854 6 N 1 |
Chapman2005, Nankivell et al., 2001, Nankivell et al., 2094hkivell2 T nj &2 YOO
OGSLBREOYEYAOKEYKh2 2 3SIT §ejich Ssudy pokrandplahtaciOA &
(Nankivell et al., 2001, Nankivell et al., 2008 Nf SY 1 ge OA (G LJ2 dzOA (G N
K2 Ry 2 (i dz 60-A328.J3/A NNBESIlY 2 @& i @ nfPuikR 3 yi 2 DidA Q125K 3
a 1 5 (NiBkeleit2009) ! vy 3t A OKS I dz dzl + T I £ =-LIOB2 f 2AWNLIA ISA (&N
THE20SyS yI 1INBFGAYAYydz Rt NOSsS HyRIANYISING T RE I
Vo A 2 LIAGAINOR S/IOR20NEY LINBRA]TG2NBY 2adzRdz OGS Lz
0A2LJAAS LA NRBI K2R2@0tyN 2 | {IOSNE@WH WWN 239\
a1s NP ONYA &aeadsyes 1G§SNB L@nhgihpadetaN 2SSy |
2008, Nyberg et al., 2001)

1 61 2F A0 Z&aBy N| 2aY|LE2NR O ON aA2N (1 1SIIRER Q HIZBNG] 9
Yyt @Ag® 2112 BEAPYSI YVYPBHFEWIIAWE FYKY]1 S LINI E
Je LR inS%adN Ol f ARIZOSt §OK yPR2K2 NI 108K (i LICCGRY P i §
aeadSYl GAONELIWyNE BN Y] 6A2LIAANYZ &a2SRy2aGAd
AYLE FydF ON OGSLz ySo62 L322 NBLSNFdZ A0S GSOK)
0A2LIAASVT GSOKYyA|ldz &1t FRRWPEYNY VoY NF O R2NY d
Al yRIFENRAT 20 ySNI YOK 2 R ¢ DP@HEEihi€tlalz 20874 1 | OS
Nickeleit2009) { G NHz] G dzZNB X {(GSNB 2a2dz 1t N62JS LA L
y I Lnjditl REIBNA (1 dzo dzf + NY N @ &1 dzf F GdzZNBEX Ay dSINAL
ySaazdz 1T KNW (iRHz2HEWRYS eD K (Fardlepdt &.,2608)LJ2 LIA & 2 Ot Y«
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HPcdu YEAYAO1S aisNROIFION aedaisye

2SGyS 20aSNIDI2GYAN 84 (RRIZOS\ (KZ @ al 1t AyAO0] e oK
1Ot AGdZINBSHIeYIINT yALXE Fyil OA f SROAYS 2112 A
Rft 2dzKk2R20eée®K &®blad &R 14 nSd yRwz LINSRA|1 ON 5DC 0:¢
vybrata LIN} gy SK2 Ligime&SrIS8X 8 SIRE NOS A yLIngN2SSRNGS =
L1201 21 SYN 2NHSBWIGA (F Rifl2]dzKk2 R20 S t d@HIf SRSy G N

1tAYyA01eOK &aGdzRAN T loegdgl2NONOK &8 5DC 28 ¢
0aSy0S &aL2RIKON SORE 02) kI VBRERE&IG I 101 dz G SNI LIS dz
Y20y2&80N F 1 LR2TRYN GSNI LISdziaAO1S AyiSNBSyOA

LNAAK @e@AydzZ y2Y23aANIYI LIR2Y2O0N (1U0SNBK2
NAT A120é60K Tl 1 020NEK2RISNDSTEII2 BINNESY QIS GRS LI
2SRy 2t A @S(Kish etLal., @R08,yliish et al., 2040) t NP ALIS| GA By N O
Y2Y23IN) Ydz yBaNBRAZDOKTGN (2K20G2 ytaidiNraS LA
2NHt ydz 6A AYRAJA R dainihalizace BDGF(Grosthimy 2taatizI2D0K) & S
bedoSNE I { OKMBXR 10RONB/ Gz A RBYIGAFVA @10é YA 1D N ¥
Rt NODS o0@0S| | (DINRGe di RNEG AEA 0 { NI 61 2R2068é YA
transplantace Nybergovss 5 65 SOSI aSR 5&¥ 2 NLY B NXKEBO S | K NIt
FYFYYST I KeLISNISYyITl Sz Ot SI NI y OSe GobkBrofti A Y A Y dz
DI dzf G LInjNG Ay dALAR(MyK@igh et &l., 28082 RdOK@ f R2 @2 5 w{
12Y0Aydz2zS @S1 RINODST /a+x adl Gdzax HBA y A OA (i dz
LINNG6AYdz g YNIN Rt NOSdabetey mefligigSchudd & alLI00E Sy 1 S |
wlk2@2 Y5wL &1sNB O0YARYySe 52y2NJ wid|l LYyRSEC
10SN® @& @ NI yaLX | yLddj A0 SNBYI2KKZX R2 di2yy\ @Raol 1 OS LJG 2
et al., 2009)Plataa dzy’ 21 L2 G ONRAf Z OS YERBNAROENGK fag
A0K2LIS LINBRA{1 20 G @é a1l e idols5rbkGpoirans@léntadi a S NP O
ledviny(Plag-Munoz etal., 20168) { y I y2dzR2 dz|t T+t OS yI 114 (¢
3f 2YSNHzA + NYN FAEGNI OS Rt NOS 6SDcwu 2S5 Y20y
Rt NR&z ¥ y B S R@r@gantaciedviny(Snanoudj eal., 2009)

bl @1 R2NE JOSY 26aSNBIS6YNY &aiGdRANY ySyN C
L2 dzONGI yé @ ! P BsFRhad] B3 LINBEAN Gy WaBE 5 d dze N
gSt 1 eOK ,La23pl20KEediRRt AGA O G KINGIdEING 1 2 YL SYSy(
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inf2 NYIF ON 2 KA&adG2t23AA |+ 3ISy20S SELINBaA R
AYRAGARdzZE t AT 200G + T tSLIOAG veat SR1&@ LINBRA]C

HPc ®o az2fSTdzt NYN LINPFAE Rt NO2@ga1sS t SROAye

t NPGSG2YATlFZT GNIYAINRLIG2YALEF F YSGlIo2f2YA]
1 0 SXNdBohlypomodf SLIS LIR2INR{G AFSIA 2t 23IA O Ye NS ORI 2 DE
RNl K& pro ANRBly@22 y20e ORdetagdRG e (NF FRILI | yil 6
LYy FFA1S LINI 020y N a1 dzLIikfrbinoda hist@pat@ogi 8 A & G 2 dz |
Y2t S dzf + NY N.YJR OSIG NS Y $Ii NBY S y R HGINND 2/@ ] INRVLIG 2 NBZ V&
FGNF QL GAGYN 1 LJatarzyoA O3 16y aLRKAdA G2 LI (2t 23A01eéY
19t AGdzd a2t S{dzZEt NYN LINPFAT 20t yN LInjSal Kdz2$S
L1201 21 SYN fSROAY S T NLINB G SSdeB Ydz O R Ol NI y & Lt
OKI NFY{GSNART 201 yS RA a2 OROsénNet ay;, 2003y NBIY B2 fG2XKRN |
2S YSnSyN 3Sy203S SELINBAS 2DNBONGNVRYNY I T @1 A

t NDYN GNIYyaAINALII2Y2PER WGdiRY N WE 6zOK P £L82
ge o NI y é@hhinggShwghéetal,, 2005 S62 YSnite OSt23Sy2Y20S
exprese(Hauser et al., 2004, Kurian et al., 2Q05)

Microarray | y I £ éT & dzl INBHfRNE @R WI2NF2f 234101 SK
T1Sit Age GNI yaI NDATi 2 Y SAOKZRISPR2ROUARBNONOK |
(Hauser et al., 2004Hauser a N@&a Sy a LJ2dz]t | I konplefherien@d G K Y S
Yyt NA&EGSY AyFilYEOS @S O{HAusS é&fl., 2004, Naéséhs S Nk T
et al, 2009) YNRYS 1 0AQGFOS (1 2YLX SYSyu20S {1l1aitRe
L2 LAY Y AAAYAFALFIYOGYyNIFIyé QB akd ENRILRDISNRNLIGIAL di
AAIAYATALLF YENINY AUNRILE S OKF 3 Sngtdbolismeéne &Kararg |l y é OK
Li2dzit T +HE yI geaRSIE| @By 88 ¥V@10Kdz (1IN A O & OF
T+tySitArgeOK AaIOKEGYBy | Rer@J @IS YR BPapuA 5 PSTND @
f SROWERNXY E YNY KA&G2REBIABCPROY G yil &t FISEIM 02 dz 3
Ze O0SinSyN i@Mdiany ptNALLIP@OY) &l f ON |yl téel& ARSy
VLINfSRAYLI I yil 6y N 0A 2 LEDGKMad €t dr)2008) IBNRA | AL RS Y
f SLION INNGh v BF Sy tiyiche Y & histologicle Y& 1 5 NEI ON
a & & ((|uelier et al., 2008)
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az20y2ai 2ISIYHEYBAIE A 0SS 1 YISPEIS NK &ZOKBYALR D2 21
AYdzy A Gy Nranskiip@ 2B QA 1S L2 RLIEZ2nSyl &0dzZRASYA T
biopsie V6 | & iBetodou PCRHoffman analyzoval dynamikschemickéNBS LJS NJF dzl y NK 2
L2 O 2(HofirgflaNn et al., 2008 { il @ 21 YOn®@®$ 10K NB LIS BRHz
| geO0Sy2dz Kt RAy2dz OGN yA{NARLIWGA OSftdzt+ NYN ||
Y2y 2 ORNIAZICNA LIGYAT 2 O (G &4 | IOA KA ¥ BAR Yzl O EBni8OAN  mp
LINfSRSY @R oRBYy& @ NBLISNFdd yNOK o0A2LIEAANOK |
THtySGSYzZ 1 GADBFOS AYdzyS3B@z Il | dz2yfisNB2HRONR I:
OiSLiz @ c @ YSaNAvihingsaifon ¢t ldll, J0AISE Y 2KOCA e iG2 yi
Ll2dzl I T dz2N yI (22 0S8 TYSye2df SE2BBANS I9¥A] 20

t njSaidz2 28 20G0NOYS ARSYUGATA] 2pedikovat Sy 2 &S F
dlouhodobou funkc O S LBérdd popsal yn I SEAINR Y2 Il yeée OK dz f
sKA&aidz2ft23A 0] &¥rcolelal pAITHy ey byly zapojeny do imunity a
20Nl y@ZX o0dzySéy s sa ONBASHBWNGEK 21 ORRK Sz || 1 2Ydzy A
T ®ORY 1t AyAO| Sukazatelghyld (1 2 OB ARG SPe a@dSGt Al L2 dz
ASNROSK2 VNMBNRBDOGXYy z2®oAyl OS LJ2dzkée OK GnN 23Sy
28% variability. K2 R26yéY 1t &SNBMEieRR & PIOS ¥ Badgrlyi t / w
Y2 @I Oa dzl t | lkézatele® BombndciAsy ¥ DNISNB y H ESYLPS S ENBNIAH NIz
geat SRS\ (i(RddohyiKaliatsetial., Q&0 ravediLl? (i @ NJedvilysod O S
ai NONOGe @hOMIECB2 St & K2 NON 2 SrtgisuNe 6 Y O®dzy | O
gealdd yaLd | yil 6y NCragdi 2tyd N2MOR L GICGKy e (edz2 v
LJ2 R LIADhpRaRNL (0 | GigcheickdBIBSAIB MK dzl y NK2 L2 Ol 21 SYyN yI
roce.

+ a2d6l AayH528F¥DbS YU BK2{ L JRUALYIDAR BIOK dz] T | |
+Stl1e LRGSyOdel 1 1aliS$ tfinyAN BAZa draSKIMAL I(FB\WWQR1)f SROA v
NGAL (LCN2), IL18, neba] I T I @&%ift Ny dzi NY t Dt X /5Ném! 06LM
LINjSRLIZ 1+ RFGEZ OSt2BENO] % Shorb@B REFEEXFHS | OA 2 & dz
2KNROSyeOKNBROKIBZAYNE L1201 21 SYNYZT 2132 ORSyeé"
A YAOON Rf2dzK2R202 diz] Fdzyf iGN AlDnjNy 28y S2ON a1 d

+20SGnNSYNY Y2tS1dzft NYNK2 LINRPFAfdz 2aYS &
T OK@UAGSMAYS é Y2 N2 {1238 v 2 @108Yi nj B¢ PRkt DB ¢
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19FyaAidlr GAGYN YSnSyN T+tHySiGdz I RSGST1dz2S |1
I 9e0Sy2dz Kt F RAydz GNI YyAINALIIA AYdzyAGYyN 2RLI¢
AYNOSYN (N} ¢ &) RWLIGBOBSSehAtrad 02 NISY | St T 1FyNY
ENYO TFEOKFTN TF KNIIyAOS KA&aR2 iz Yy 2 BXI01 BN 2
KAadGz2t23a01eée 20NI T @ a2 Q\as dt alyDNMuelfeyeN Y2 S
al., 2007)

t nfjA G O0SinSYN GNIYAINRLIG2Ydz YSYN ONtSY
£ S NRIZRIOAASF ISy N RIGNIBHKERRILONPIR A f MEDLIZ GSF |
sischemickdNB LIS NF dzi yNY L2 0121 SYNY y Sodusamd ORSy ey
2 420S ySLINBRA1dz2eS @eat SRSz +tS yITyl 6dz
L1201 21 SYN (1t yS | eyitt NS z NI 1&8iyNa WD ssidyddBiSN Y
ySTt grat eOK 1 2K 2idiemickéNSdzISINIFIdE /3N YO 32102 T Sy N |
rozvojiT dzy 1 0S OG0 SLlz R2OKt T N | F{1{GADFOA aitSayeo
2YS1T Sy2dz Rf 2dzZK2R202dz Tdzy1 QNI Iy (iMRiIa SIAGINN dLInjA 6

2647 a1t N G2YA0ada GSOKyz2f23AN

w2T RNf  YST A YAONRI NNI 2080y w¥K A il §zLI% ¥ O BRI
technologie K yF £t TS RFd 3ISy20e60K SELINBaN 2S5 L@
LInfNay2aidAd 2Faid2 a4S ARSYUGAFA{dzeN NBI RNfyS
1ftFa0NRG2dz ylfeéelz2dz yI adsSays (RYyYRXONYS OKI OA
geat SR1aAd ¢20G2 2SSy LRR(ONKdz2S LR20GnSodz ySii
R2a0GFI0S6yS @geaz2l12dz KN} yAOA @ NRBI RNt SOK 3ISy
gel ylYy2dzd hLIl 1 OGSRS |1 WSt $RYiSSHIBA LR ADOND |
nt 2L 129FYyS YSnSYN® bl RNHZKS adNIyS (202 L
oA2f23A01& geéel ge Ny e 6K NNPIKRIPIAL et al., 2008)

t nfjfNadGdzLld T FE208yS n2iG SV &Y (LENEI S S SSdFANE Ky
atriAaliAOl2YZ @& 2R8z YWSYdza N (2NA3I28F G yI (1
YSnSeNSaz2dz & a4S5062dz ( NKdz(AichePabal.p2009,8BustienjA a4 St S
al, 2002) LRSYGATALlFOA aAfyeOK 3ASy20e0K LINBRATI
a0l yRI NRe yRIOKS Lizi NBRY & LI & yinh ey NQJ)jSdzRR & 8 a BN |
LINBRA 1 G2 N 2@ chdteRag, 201 RST njSt |
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t2Y2O0ON YAONRFNNI@& 6A t/w 2SS 6r+Ba203VYIf
aYSaAa | YAOS 204l K204 NATYS 11 Ot BOSe2a NON & i
12NIALHEYN G1HtyS tSROAY LijSRadGl @dz2$S  dzo dzf 2
VOINF VYRMRALIBR FAEf dz OSt SK2 3ISy2Ydz YSR2aGl G4S6Y S
a0NHZl GdzNE I NP REBDPNBLIASY @ LINI GRSLIZR20Y S Y SLINE

Fdzy1OS | NBT SNBYN (FLIFOAGEZEZ NR2NDISZ 6 S LINWEBNE
A0 dz2LIYSNBZKE 281 SNFT @2 2ySY20ySy N KRILNBS ' 6 KNI 6
interpretad datje K2 Ry S R2 LI yAlG 1fAYAO1LS | KA&aG2LI (2

2.65 Integrace genomickelinickoK A a G 2 LJ G4 2f 23A 01 SK2 LInjNa ( dzLJdz
' R} fpd &ahsplantacijso2 0 G NOYMR [ILInfSRy@2 (it T y S T RIFE A 6 dzR.
YyS1TReé Y20YyS LINBRA120 (G Rf 2KdzBhpSRi2yeSRe Oflée aLINSHAS
LJ2 i njS 6 y2ed | AyEIN & Malidlade ia VS £ | IS99 6pa@A S PGANY Yy SSEA & (0 dz
Y2f S{dzf t NY N LINE T Atf2 IyuRadatelpra pfefikciPosURuti (SgaN 6 A 2
transplantaci HA & G 2 Y 2 NJO/TF A pdO 180 dzLJISz It 2 YSNHzZ 241t SN
FTAONBT I £ SNINISKA B 8L S N@Ke it klink NA RE 2 KNMRN6EES A &
onem2 Oy SY N3  Rf 2FASIAEXNI WSO N @I,  d8 OS G nSYy N (NI vy
projevit (Mengel et al., 2008, Nickeleast al.,2009)

Proto je k@ é ORERA @A R tid & {As| N&RJ | ydtigBou § dliduhibdoBou
predikci dé &t SR1 &4 (G NR {4l By é& i ©R2d 2 3 A diegracelLInjN & G dzL
Y2t S1dzZt t NYNOKSZ (1 ftAYyAO] &0K Y & LyNIiZRyYeAYO | LEnPKa (R
(Bromberg et al., 2010)

¢SYSn OOSOKye &ai{sNRGIFION aeaidasyesSI!l KNJYdz
same iy é @S komBnatNdKS\ a@2f 2L G2t 23A01éY yttSISy
geat SRidz GNIyaLX | yidl O0S | (N®d & 2R 2009)KEN 2 | |
12YLX SEYS20NYdz OKt LI yN &AGdz2 OS5 2 K dzRdgS 2 WH & ¢ Nz
LInjA a LIS e OSinSyN Y2t S1dzf t NYNK?2 LINR F A f dz
LIS NJ& (0 NJ vy & LI émckKoNB YIN NHEzdzIA ¥ jOYXNB LII2ND 1621 NSYW N&EO K 2 LIy 2
LISNI AaGSyOA TtHySitA®S 2RLI2ISRAZT dzZNBYAO] S LI
L2 D SY N {tSORIAWR2IK f¢22 L2 Y2 OA @Ge @Ay z2dzi ONf Sy2dz
1 dziy NK2 L1201 210S\W NV aAlLBRIAY 6y flZS WReGershet 20 SOY S
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al, 2008)M2 NBARAGE | Y2NIFtAGE LRROzZSRNRKDOK LRGBS §
LInjS G NS 182 {INR P & + & Bifds@aistii, vi A Ra | SRS fadyd
ischemickd NB LIS NJF dzl y NK& YR @oyeKNS Y OANDON gel yl Yy
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od |1 &LRGSTI

YS T¢tSIKSR2oRDK Jeat SIRIRDAWNIFH LR THiBONS A
pacieny VNA T A1 dz 2NRPORSBEZSKF dofepS$ OO SnidzShjN o0& LI
ZAYRADGARdZE £t ATFOS AYdzy2&dzLINB&AA SWRKE yNBOEYd2S|
ischemickoNB LIS NB2d@) [y2KiINGveNS del vy I Yy2dz NRfA & 2LJ2 OR!
ovidz dz2oBK 2MRf20 S  LINjSOAGND® 52 YY NDNXBI6 a2 OSNRG 8
R21t 0S8 OAltA@®S RSGS120FG TYSyezr (1G4SNB yS
e OSGnSYN LRT iRRYAOWSOKI yAayYe L0121 SyN | Y
t njSRLI2 | (OISR AWVS(ES HardnddkeklidiokoK A & G 2 LI 2t 23A01éY LI

vvvvvv

VR20S (N}¥yaLXlydal OSo
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nao

/ Nf LIN} OS
t 2Y2O0ON Y2t S{dz t NyS ya x 2] 23 ASE|LANGK yWKR2 RINE
1Sy 4 @Syt &d SRy & OKIAAINNKKO SKalz 2SRyz2itAgeéecC
ischemickdreperf dzl y N K 2 L12 01 21 Sy N Ldf Rty NUD BE NSt 3
LI2AYLI I ydl @NEN] tdA 21108 AGEE LASNIKIG YWAND | RIx O1 21 Sy
f SROAY & &3 dzINREDOININ SK2SYSELINBEY NK2 LINR FAf

Ly feéel 2dz SELINSriuy BRI A VIRR i ANfadg | ySNBD y B2 6 S
ktransplantaciA RSY GAFA 1201 0 ISy 2 @ JozvagNinkee | 0 2 NB
Ol S Lz

Ly dSaNe gl yel2 dzinjNENidzLISKNa G2t 23401 SK2 @e oS
NET ONnjSyeyA {NAGSNAA | 1fAYAO1S OKI NI G-
212 PRE2 NBT @228 TFdzy1 0S O S LIz

Ly el 208G GNYYAINARWBYLENRAYRUD BY N2 DISH S

FyGAGKe Y208 lylathppoivigI e 2la GrREY SK2 NRIT @228 7
VI Y2 ST7dzZt NYN LINPTFAL @

+2 0SGnSYyNY |SELONS2adRL J5asdmManaiv LIS NA v N/ N
LINSRA |1 20 (i eNEdpdgadsplantadzédiiny NJ
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5. Metodika
t 2dz0A (S aRIUDHZ2RE 2H20A SPRANRP oY S LIRLEALYyE @ LAt

Populace
KIyIéeiataysS L2 prOAIfIAIE NB Y 6§ Ny NS yiINSD dstaidpSnj N LJ2
transplantaci ledviy vii NI y & LI | y i IKEWWRTYR YOSV i NG2Z OK 61 a2 Jé OF

.A2LJAAS OGSLMz t SROAYR

t N2PG21 2t NYN 0A2LJAXS & fo@knsplaitasiBe@@RySR/A | | @S/ No @
0A2LIAAS OGSLIz WED @ix3a i dANEzINBEHY SAEPPOPA ¥ dzNy ¢
Ol S3)2a02Pa]2dz 0A2LIAAA 2aYSGNILNBIIERY Al ORj® 2HH
transplantaci byla provedenaJnjS RA Y LI | y (I 6 yYIN yd LInjS2RY OMB LASANTFRIE
LRAYLI FyGlF 6y N LIA 28826y Dy OBFIRANOK RBDRISIBA di
I Aad2t23A01S @& 0 SdumduyTdnifskdutkiasifikaBiR5aI RSy 26 + @ U
2mm) Zl 2NIA1tEYyNA2ROAOREK?2 @1 2Ny dz o&f | 21|
ved G oAfT AT FEYNY NRBIT G@H didgivpih SEX RESBE G NJaj] © 8 R

wb! SEGN}I10S F 12YLX SYSyidt NYyYN aéyiasSil 5b!
t2 K2Y23SyAT |l OA ANBYH OKAN whl t yINPBERE A & LI2 dz0
Izolovanou RN aYS T ojSRiA[ 2 &8RS 12IRe awb2A ad2Gdz I 12y

2aYSs li gpa&ofkometrem (NanoDrop 2000, Thermo ScientificR Kt ON | y I f &7 ¢
2aYS LIRdzOAft A 25 y5 N&&E 552Y0 Qv b Nk AbyAGISy RN vl | ya 2 & Y S

KLINjSLIA &dz R2 (1 2YLABYDKGNNY N dBAISNBE GNA LI NB OGS
(Nitrogen, CA). IR! o6&t 20S0njSyl 5bti2dzd WSy 12YLX
12yGFYAYl OS 3Sy2YAO|Rdd {56! S oxaMide REBERZOA (& |
LJ2 Y ZayMan lowdensity array (TLDA).

RealTimeRT / w | yIJ2 d&O Xk (G MY cdenkity arrdy (TLRAJ

+2 0SS UNBYINK 2 FFEKIANBIEINRE FAf dz 68f 2 LINROSRSYy2 LI
reattime RTt / w 1 | rfazechBologii Tagman lowensity array (TLDA). TLDA je

mikNB F £ dzRR A yILES &ji2- aNEiyli inj § @ty Y[ NB GjgkiN,&E NLINR 6 &4 F Kdz2S a2
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pro 1 I Y RA gehylivybMarS z katalogu firmy Applied Biosystem®ata jsme
19FYUGAFAL20FEA LIRY2ON {5{ Hdn &a2FIQOSNHz o! LI

lylFféell RIG LINEP 3ISy202dz SELINB&A

Hody 2 0& NBf I GAQGYysSIABNAEPHH 5 E LONS % § B/ghatddydzOA G NY
proref I GAGBYN 1 Olayidl kelativd fuattinz o WIS NI 28 AYLX SySy
Applied Biosystems RQ Manager Software v1.2.1 (Applied Biosyst&@sd. LJ2 6 (i dz

relai A Gy N 1 @+ y i A G &ovdiexpesi 2IKHUNI B ¢ | 04 122880dNRE Y NY
vzorkem Data jsdz LINB T &30t yt a206S1 ISy 2008z0r@ELINB & S
T 41 OSYyR2ASY Y NYdz N&F B NBYBWIHYSIRNEt I GABYN 1 DI
12y GHoRzorki @1 G OBSVR2 ASY Y NYdz gedF SNBY 6 y NY dz

YS &0 0AARAND13aY§F I IR dz8A f SPSSvérzeliBhand D] & LINE 3N

L1 00 t2dOAGS &GFGAEGAO|B3SRPEERE VAR dAIAR RNP
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6.+t alilyN geat SR1& ©@éel1dzyrysS LN} OS

61az2f S1dzZ t NYN LINRBFAE A
212 0RSYSK2 NBIBDRES Tdzy

dO0KSYAO1 2k NBLISNF dZl y NK
108

@2 R

LAaOKSYAO] 2k NB LIS NG kg2 Q8diza0) kel ayBSIR S A Oy S
20f ADBzdz2S LISOAGN (NI yaLX | yiz20lyS fSROAYyed
AYGNF NBytEYN GNFYyAINALIG2Z2Y @ LINAderfifikaiat A & OK S Y A
3Syeée a20A20lyS & 2L12ORSyéyY NI @g22SY ¥Fdzy| OF

Metodika

LYGNI NSBYtEfYN GNFYAINARLSEYN LINPFAE AaO0OKSYAOT]:
GnNSOK NOKISEYEYIAANOK O0GSLIz f SROAye&z & (2 Lnj’
vprAd SKdz GNI yaLX | yil OS OLNSRAYWEBYita@YROM LI
YSi2Re 1 O Vind RIPCRAB YN 2RIFISE YSnAt A SELINBAA dH
@S OGSLIS @K YORGAeYwe 64 'Hco | 2L12ORSyeéyY oyrl ¢o

approx. 15h 30min

Obr. 3 21 42@3S LINRPISRSYN &ENBS ¢ & vzN OKEd §/MBzZIA A N
KON yaLXt FyalrOA | alryY2dyS GNIXyaLtlyalr OoSo
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wl O NYD@RS y | Aa0KSYAS yIBSYSREY ¢ DEIINBYXYRY
1FYRARFGYROROD2936MA B SKdz | BB LISHSF@S ySB IS i BINS & A

I &2 OA 2 @ {yleAdli| AGI T Y SIA NGz N ( Y Na 2R IBBESIRBAY 2 ON
metody multivariani Yy N £ 23AaGA 01 S NBINBEAS 2aYS LINRTtI
atrofi 6 OG0 @S &LJ2 2 S gdiu pio Ngthhl ¥ 2 GBnBELIMBRINE ISR S
21J20RSyée NRI @22 TagLidNE GBRLI® o OB0.8EtoR/MzE wh /
gl t ARI B & Rdz
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1 - specificity

hoNX» n wh/ {nA@ll Y2RSfdz t23Aa06A01S NBINBAES
OGSLiz LIddzOAGNY (12Y06AYyl OSm ISy 2 ¢id dzSHRBRB &S 010
VRI ND2@&a1S 0A2LIAAA f SROAYE D

t NfSNUzO2 @t yt 6+ NI NBLINBI SyidzeS GGNBy20FON &l

G £ ARFOA LI dzO rotdzi Vi S i so&E o LNBAXS Nyt wh/ 1!/
6t NI T20NXTdz2S wh/ | niyRNR oLYNR G(886Y] 2a GLINRY S SL
LY/ nodtypd + @St1S (GS61@ LINR ailsNB LINR (dzod
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Diskuse
Tato studielLJ2 LJa | f I KAroll 81 aANEQWE KB OK206S 2R2dzON
0 A 2088 A INNE SI9RR0 &SGRz DNHAINBEE SYK2digayisBlantace L. LInj S &
l 6aSyOA KAralz2ft2AXS] €@K2NB PR NX I { v &taldnk2 dz S E LI
LJ2 O1 21 Syx\s GuiNRLdereR ¥ N 1 dzf + NIK N O K Gelld reeifuge k
enormy NY T YSyt Y (ENIYSA |lakihaidiiSeyxSiem bday@yANY dzy A Gy N
2RLIZ OSRAR LBiIs T § gelylrYys KSGSNRISYAGS iGN
LRAYLE Fyil 6 AROK e A DINADSOKSY NY Y2t S dzf + NY NK:
je L32 i f Im@&t&bglismujako T + 1 f | RENK 2t aridchabibrubad OS R Gt
YT 6 98t S| deINPNB/ANLIR G B YV RNE2YSA OS KA &G2LI G2 234
GY2€tS1dzA t NYNK2 YA]NRA&Z2 A2 LRZ & 1 3NBYGIS N& O KSWyers
R2OKIT N 8 QWEVSEd2 k NBLISNF dzd y NK2 L1201 21 Sy N

t NAYINYNSIONBOHIZREGIATA]I 20N NAG Sy QBBY 1T
DEFLRGAY &S dz 1 0 SNEIKz N2 {ogiroBadyQRPYy a1 s NE LI
dzodzf + NYN | GNRFAA | y-NE2adz BEUANBEAz2 ISy R dzR 4J
19t Al 66 d282ANT & & LIt | v (. IPéegx)stiN OINNAicdS ez + Ny N |
VRI ND2 a1 § olireldrnd Kiyd dzo dzf + Ny NOK o6dzyS1 yt aft SR
L12 O] 2RISR ND G Ni sH IdZLI] 6§ SNY LINBFSNByoSsyS LIO1 21 d
kI {dzGy N {GdzodzZE +t NYN ySINbT Sod | LIRLIIBRI dle ySYyN &
LInjA & LINGEH BSMNMNWL | GNYNRPIGyo2SAt1L8Sdd d20§A SEOSaA gy
(dzo dzt + NY NOK 06 dzyIS{ y ILanjih2 t /NS yiBded daftit NY N Ay S:
I L2 LIXisT & 2 Stzv.fakd NB 6 2IG4SYOR G N @ WSEEM OIK LI2/18(Rs21adz
THGNYO2 2S8S2A0K Rzalddiwebd dAYVARAUDS® F2 KIS
Netrin-1, kiS N¥ | LJ2 Ytefeheracii NYE OS &l AYdzZ dz28 LINRf AT
NEByt f yNOK Gdzodz t NYNOKZaoaay SYNODKAFK2Rblfz28 0 N L2
ve RN} @gé OK (idzodzt + Ny NOK 0 d¢A Y I FKYTY\ROVDIOW2 G| v é
exprese vl dzo dzf + NI NOK 0 dzeJhjh OK | | oz MR X Gt L1201 21 Sy
AdOKSYAO| 12NN IBSNBYIM WENSOA  LINI OA 2aYS LIRLJALIf A
genuproNetrinv @S @A BRIORE&YyeéeY NRI @22S8SY Fdzy1 0S5 OiGSL
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52YYNGI YSOeOSL nfOEN  StHA-INGY arShd pdmici 15 LIS

L2 NRT 2dB ¥ SN 6 Af A0S REND2 JaSR = tft SREMWE 2 R Rt
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bl NRET RN 2 R Aa0OKSYASE oefl NB LIS NF dz
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CLINICAL AND TRANSLATIONAL RESEARCH

Tubular Atrophy and Low Netrin-1 Gene Expression

Are Associated With Delayed Kidney
Allograft Function

Mariana Wﬂhb“ahrtﬂva,"’z Irena Brabcova,” Filip Zeiezny;j Peter Balaz,* Libor Janousek,* Fva Honsova,’

Alena Lodererova,” Peter Wohlfahrt,' and Ondrej Viklicky™*°

Background. Delayed graft function (DGF) caused by ischemia/reperfusion injury (I/RI) negatively influences the
outcome of kidney transplantation. This prospective single-center study characterized the intrarenal transcriptome
during I/RI as a means of identifying genes associated with DGF development.

Methods. Characterization of the intrarenal transcription profile associated with I/RT was carried out on three sequential
graft biopsies from respective allografts before and during transplantation. The intragraft expression of 92 candidate
genes was measured using quantitative real-time reverse transcriptase polymerase chain reaction (27**%) in delayed
(n=9) and primary function allografts (n=26).

Results. Cold storage was not associated with significant changes to the expression profile of the target gene tran-
scripts; however, up-regulation of 16 genes associated with enhanced activation of innate and adaptive immune re-
sponses and apoptosis was observed after reperfusion. Multivariate logistic regression analysis revealed that higher
tubular atrophy scores (ct) together with a lower expression of Netrin-1 might predict DGF development (training
area under the receiver operating curve=0.89, cross-validated area under the receiver operating curve=0.81).
Conclusions. Poor baseline tubular cell quality (defined by a higher rate of tubular atrophy) combined with the
reduced potential of apoptotic survival factors represented by decreased Netrin-1 gene expression were associated

with delayed kidney graft function.

Keywords: Renal transplantation, Gene expression, Netrin-1, TagMan Low Density Array, Donor biopsy,

Ischemia/reperfusion injury, Autophagy.
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Utilization of kidney grafts obtained from elderly donors
with hypertension, stroke as a cause of death and diabetes
have increased due to lack of available organs. As a result, the
risk of delayed graft function (DGF) has remained unchanged
despite attempts to reduce the cold ischemia time, develop-
ment of new perfusion solutions, and increasing usage of
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machine perfusion. Delayed graft function is associated with
poor kidney graft outcome and occurs in up to 33% of cases
(1, 2). Main factors contributing to DGF include transplan-
tation procedure-related injury combined with intrinsic do-
nor factors, which in turn is associated with ischemia/
reperfusion injury (I/RI). Therefore, a better definition of
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donor kidney quality and understanding of the processes as-
sociated with I/RI and DGF are needed.

Conventional donor kidney histological evaluations
alone have been shown to be imperfect in assessing donor
graft quality and in predicting graft outcomes (3). While
histological characteristics associated with kidney injury are
typically less well defined, different gene regulation was
suggested to be implicated in molecular responses that
precede the development of histological abnormalities (4).
Moreover, gene expression analysis of kidney graft biopsies
may help identify novel potential biomarkers associated
with DGFE.

Microarray analyses in animal models have identified
molecular changes associated with I/RI (5, 6). However,
similar analyses in humans have only resulted in the iden-
tification of novel candidate genes associated with I/RI and
DGF (4, 7, 8). In these studies, I/RI was described as an
aggregate injury caused by both ischemia and reperfusion,
respectively, based on the analysis of biopsy materials
obtained from zero hour (9-11), preimplantation (4), or
postimplantation biopsies (8).

Therefore, the primary aim of this prospective single-
center study was to assess the role of both morphological
changes and expressions of 92 genes known to be implicated
in I/RI during particular phases of I/RI and in the prediction
of DGF after kidney transplantation.

RESULTS

Demographic Data

Three sequential kidney graft biopsies were performed
from 38 consecutive deceased kidney transplants. Twenty-
six recipients (68.4%) developed primary graft function
(PGF) and 12 (31.6%) developed DGE To analyze I/RI in
patients undergoing uncomplicated kidney transplantation
and to identify risk factors associated with DGF in the
context of baseline donor organ quality, three patients
with expected DGF due to complications during the surgery
were excluded (cardiopulmorary resuscitation for severe
bradycardia during surgery [n=1] and poor graft perfu-
sion due to technical complications [n=2]). No patient
showed histological signs of rejection in biopsies examined
during the first week after transplantation. Donor and
recipient demographics are described in SDC, Table S1, at
http://links. lww.com/TP/A884. Kidney recipients were fol-
lowed prospectively for 1 year. Renal function expressed
as estimated glomerular filtration rate-Modification of Diet
in Renal Disease Formula (eGFR-MDRD) was significantly
different between recipients with and without DGF at 1 week,
1 month, and 1 year after transplantation (P<0.001, P<0.05,
and P<0.001, respectively).

Molecular Evaluation of Kidney Biopsies

Molecular Changes Associated With Renal Ischemia

None of the evaluated genes were significantly differ-
entially regulated afier ischemia except for two genes that
were down-regulated with borderline significance: matrix
metallopeptidase 9 (MMP9) (I14-16) and complement
component 3 (C3); 1/n-fold of RQ median in T, biopsy
versus T, biopsy=5.82 and 2.42, respectively; P=0.07 for
both genes after adjusting for multiple comparisons.
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Molecular Changes Associated With Renal Reperfusion

In contrast to the relatively few changes observed in
the expression profiles for the analyzed genes after ischemic
injury, reperfusion injury was associated with a significant
up-regulation of 16 genes associated with inflammation and
apoptosis (Tables 1 and 2). Although innate immune responses
such as the NOD-like receptor and Toll-like receptor signal-
ing pathways were activated after reperfusion, a predominant
up-regulation in adaptive immune responses was observed.
B cell and T cell (P=7.91e—15 and 6.40e—05, respectively),
cytokine-cytokine receptor interaction pathways (P=5.96e—04),
genes involved in allograft rejection (P=2.30e—03), and genes
involved in natural killer cell-mediated cytotoxicity ( P=3.55¢—03)
were activated after reperfusion.

Histological Abnormalities Associated With DGF

Particular Banff scores were comparable in baseline
donor biopsies (Ty) across the studied groups based on graft
function development except for the rate of tubular atrophy
(et) that was slightly higher in the DGF group compared to the
PGF group (P=0.07). The incidence of vascular nephrosderosis,
degree of interstitial fibrosis and glomerular sclerosis, and
Remuzzi score were not different between the DGF and PGF
groups (Table 3). Histological evaluation of preimplantation
(T1) and postimplantation (73) biopsies supported the
above results after comparison between the studied groups
{data not shown).

Molecular Changes Associated With DGF
To detect subtle changes associated with donor brain
death and I/RI, we compared kidney allograft biopsy gene

TABLE 1. Genes up-regulated after reperfusion

Gene P n-fold
CDe9 2.06e06 5.63
CDKNIA 4.82e-04 2.14
CXCL1 1.17e-02 222
CYRa1 1.60e-05 4.34
EGRI 2.06e-06 12.70
FOS 1.33e-10 5392
FOSL1 6.69e-04 283
HSPALA 2.06-06 6.34
IFNG 1.60e-05 9.39
IL6 4.04e-04 5.64
IL8 2.95¢-03 29
IL10 4.75e-04 5.60
IL12A 3.1e-02 2.13
PTGS2 4.75e-04 4.34
SELE 4.94e402 253
TNF 9.71e-04 2.55

“Mann-Whitney Utest with adjustment for multiple comparisons using
the Benjamini-Hochberg correction.

Only differentially expressed genes fulfilling statistical and biological
significance criteria are shown.

Data in the right column represent n-fold difference comparing gene
expression in T2 biopsy versus T1 biopsy. Significant biological difference
was defined by at least a more than two-fold difference in gene expression.
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