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# # 5174849230 : MAJOR MEDICINE

KEYWORDS: MIXED LYMPHOCYTE REACTION / RENAL TRANSPLANTATION / CFSE
ONCHUMA SOOKLIM : THE ASSOCIATION OF PRE-TRANSPLANT MIXED LYMPHOCYTE
REACTION (MLR) BY CARBOXY-FLUQRESCEIN DIACETATE SUCCINIMIDYL ESTER (CFSE)
ASSAY AND RENAL ALLOGRAFT OUTCOMES: THESIS ADVISOR: ASSOC. PROF. KEARKIAT
PRADITPORNSILPA, M.0. 68 pp.

Background: Pre-transplant immunologic risk assessments determine renal allograft outcomes. Pre-
transplant humoral immunclogie risk evaluations include panel reactive antibody (PRA) and crossmalching
which are standard prolocols. The pre-ransplant celluiar immunologic risk evaluation has not been routinely
assessed. This study m-hmnu evaluate role of pre-transplant cellular immunologic risk assessment by
the MLR and renal m mjcum

Method: The MLR by CFBE ‘assay wers performedipriok.to Kidney transplantation. CFSE-labeling
glomerular fitation rate (6GFR), and acute rejection 8t 3 months were evalualed. The eGFR was calculated
by abbreviated MDRD formula. The MLR was expressed as stimulation index (1)

Results: There were 11 patients participating in this study. Eight and three underwent living-related
and cadaveric kidney transplaniation, respectively. Blopsy proven acute rejection was diagnosed in two
recipients. m'wmkumﬁwmu@_mm the ocider
recipients ( 240 yr) (7.89 ¢ 6.87 vs 3.32 £ 5.14, p=0.04). The SI by MLR was higher in rejected paients than
Wmmmsa.anaxsui.ﬂmmmjmé transplant recipients had
myms&mmmmmwmmm. There were tendencies to
have higher Si in recipients who had higher PRA ( 225 %) (6.31 + 6.35 vs 3.5 # 5.54), higher HLA mismaich
(=3) (6.97 + 6.83 vs 2.10°+1.50), and delayed graft fmcuon (DGF) (6.82 + 7.97 vs 3.71 #5.01) but not
statistically significant. There was no cormelation between SI by MLR and the eGFR.

Conclusion: The younger reciplents and the recipients who had acute rejection had higher pre-
transplant SI by MLR-CFSE assay than the older and non-rejected resipients. The SI by MLR-CFSE assay
may ba beneficial to evaluate the cellular immunologic risk of acute rejection.

Department : Medicine Student's Signature Onchum Soolefi T’V
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TARUBIFAILEY Usznausag macrophage, monocyte, NK cell Laz dendritic cell

1
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2. Adaptive  immunity {HUARANAULNIANAIRINNATN  innate  immunity %’u?’:dﬁﬁg\i
wlantaaudunlugsNneldn s uuaTAAN A adaptive  immunity LAANAS
PaLaLadRS YA RN anUaenti Ussnadat T cell uaz B cell 7 receptor
NINNYNAFINNT Wigan3aFLd antigens nﬂmﬁmiﬂdwuﬂuwﬁﬂim dsudantlasuuas

3 -
BNNTSYNLIUBLER U AULAN

b a—

FUATBINITADUANDINNPNNNNNNANNY (Type of immune response)

[

wieRaansuRagaLlungna iinanismaLaued bt 2 wuw (317 1) As

1. Humoral immune respones A8 N154514 antibody ef1andaulantasn Tng antigen

o o |

@ o A o I Ao Ao o a Py
WJupaenauny B lymphocyte 7« receptor NANLNIENL uﬂ'ﬂiﬂlﬂ@ﬂq? ﬂﬁ‘zﬁluB

' '
= % [

lymphocyte liinnsutiasauazilasuudaailu plasma cell Taaf19uazuas antibody 7

WL antigen 1914

2. Cell-mediated immune response A% ﬂWiLﬁmqﬁﬁﬁuWWu%uﬂﬂuL%@ﬁIml antigen 111
mm:ﬁ’ju Tlymphocyte A28N1IHILALALEY antigen presenting cell (APC) linaneiily
activated T lymphocyte %I\‘i antigen 'ﬂ;‘iﬂi‘xﬁu%\‘] CD4 (T,) wag CD8 T lymphocyte (T,)
Tmel activated Ty Az Tind cytokine lngedu macrophage IHsuALZelsALAz
nszsw B cell I A lasldul plasma (el daul activated: Toaznaneiily

%

cytotoxic T lymphocyte (CTL) BsinuihAdn Ay lun1snisagaulaniany

¥ s

TUAAULUNITADUAURINNYNANAY (Phase of immune response)

u

1
o a v

N1IARLANANNIN)RANAEN ALaInAILL antaad (foreign ~ antigen) ~ kualy
1 1 a o Y 1 AQI ZJ/ 1 ALJ 1 b7~
$19n18 Snaiansiuiuaraeuauassiedutlaniasuiiu auounismaniuiislsiiu 3

dunau Ae regcognition, activation,ae effector phase



HUMORAL IMMUNITY CELLULAR IMMLINITY
c;éﬂcg o
°pl
e &P
Extrecellular microbes el
(e.g., bactaria) ¥ i Intracaliular micrabes
y F u (2., viruses)
B lyrmphocyles J _,r;’J 4 Antlgen-prasenting
S S S , e call
~
Sacrelad LR = S Processad a_nd
antibocy y - \ prasented antigen
e 1 »

i,
- .. ':' Ciytokines
: .

~ Praliferation
| and acfivation
. ofefieciorealls g
{cytotoxie T cells,
. natural killer cells,
macrophages)

Mautralization
Lysis [complﬁmeﬁbir

Phagooytosis F
(FMN, macrophage) ™ /4
4

Lysiz of

Il"‘ ll.‘i
gﬂﬁ 1 WAAN humoral immunity Wag cellular immunity

1. Regcognition  phase %umuﬂ']s?u:ﬂl,ﬂuﬁL@uﬂ?zﬂ@ué’fsﬂmﬁuﬁmwdw
WAURALAULLAY Teceptor ﬁﬂguuﬁa lymphocyte TAEN1TUILAUD antigen presenting cell
T cells azldf T cell receptor (TCR) Tuns recognize antigen ﬁﬂfgjﬂﬁilélu antigen binding
groove U®N major histocompatibility (MHC) molecules %ﬂﬂg}uua%ﬁmaﬂm’mm:
professional antigen presenting cell (APC)EluméHET MHC molecules § 2 1fia Aa MHC

class| WaZ MHC ¢class Il 3uagiiiANLANAN19931 151 9uaz g

® MHC class | auTing present endogenous.antigen galaun HLA-A;.-B, -C

W o o
Hyaziunmaasnn

® MHC class Il aZnuting present exogenous antigen geléun HLA-DR, -DP

Wae DQ



Mature T cell LLNANNANEOLE CD4 ez CD8 glycoprotein ﬁ@ﬁ.ﬂiuuaq T cell lunsg
\A antigen regcognition £ CD4 T cel HUfjf3ensie MHC class Il @91 CD8 T cell §
139150 MHC olass | Iaeviald HLA class Il molecules SannudndnyluntsGuniaiin
immune response Fia foreign protein lag HLA class | molecules A% present endogenous
cytosolic  antigen ﬁm’ma‘?qﬁmﬁifam?ﬁﬁm viftus _infected cells %38 malignant
transformation cell T9pa HA9ATRS Ticel lun 7505 foreign HLA molecules wianihilu

AAENAUIBsILIUNLeeTNsUgnone e day
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= 1

2. Activation'phase tflugzeizniiavaunigsinepnaaunis lusa san i lasiudaainnis

o Y a 1 ‘:‘/ ¥ !
TUIUBURALY ‘ﬂmumimmuim bbF

o

2.1. Proliferation/(N1gtWaanwaw) axnln i fue ufauazuiafiinauauann

clone NANWAEAUILALR A%

2.2. Differentiation (Aguilagil) anTWlasimmnanuauazilasuulasliiiu effector
cell ¥isa memory cell it fiLils CDA.T lymphocyte azuilsgiliflu activated T,
lymphocyte MMUiialiNdY cytokine HARNIABLAUDININNAANAY 49UCDS T

lymphocyte azuilsgiliilis cytotoxic #ga eytolytic T lymphocyte (CTL) Mnutini

o

o dld a
nMangtadnakeuRlauulanilaey
3. Effector phase iluszeznanllasimgnnszsiuaangnsnianuensiaulag lysis cell

Immune response to renal allograft

o <

\HadnnsdgnangedusranyananiitllfsBnyaaaniig talddus (identical twin)

9
2 ]
a KX K

azindisaInasUfias. (rejection prooess) LiATUANIAARIANIANLAFEAAL non self

1%

antigen A1n allograft Lﬁm@’m‘a‘wugﬁéw UBBITNNBHNITUEN self waz non self

, e = , , , o B
antigen R&NTALAU Tne@utlandany (foreign antigen or-non self antigen) N41A UNan

A99n191/gnensedeaz Aa human leukocyte antigens (HLA) heguilaslulaugn e 189

a

major histocompatibility (MHC) 2191019 rejection (Fuannisi antigen presentation LLAZ

allorecognition Tnainalnnnsifia alloregcognition & 2 szt (317 2) Aa
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1. Direct allorecognition \inlme donor T cell lymphocyte AZUNNAUD foreign HLA
molecules laansalnglifinnseinu recipient antigen presenting cell (APC) Tnel
direct allorecognition NANNENAUTEE1989TUN9LAA mixed lymphocyte reaction

(MLR) waznalsina early acute transplant rejection

2. Indirect allorecognition tiAa1n foreign HLA molecules 9N recognize LAZINLAUR
Iagl recipient antigen . presenting cell TAEWLTN indirect allorecognition X
ANENRUSIUNIafA rejection”” kazA17 induce 197 tolerance BN indirect

allorecognition HHARD long term graft survival N

Tneiaad] allorecognition [AinZWAe CD4 T helper cell A1A4 cytokines T9A1NNTD
% 1 o/ o o ) - L4 Aﬂl [
NILAUNITULNAILATNIINNUIANLDY B cell (humoralimmunity,) Widaadu plasma cell,
4 . . f . ] v %
plasma cell AZd3729 antibodies LAY proinflammatory cytokine mmim\lm?ﬂixﬁ;u

macrophage La% CD8 eytotoxic T cell aaN13TiL alloantigen ﬁﬂiﬁLﬁmﬂﬂiﬂﬁLmﬁimmﬂumﬂ

. ) q (19,20)
Immunologic monitoring

|
o

NNIWIUNLATENHS (assays) WNIIAARINAN AN (immunologic monitoring)

Al laninensdszdfi immunologic risk 39398 laLdeasanisiia rejection wnan

v 1
o v

= . g . = ) A A \ O\ = Y o
NIVNELA Immunosippressive agents  INWLUINLATENHNBLUANESALNNNVINUDALAEUDLAEN

v
A = o ¥

sinariu lianunsnandeiasesieiesaiamgs lunasideyanaun Aiuenasiasldnane

[

A A, = ay = o =
wzaaNataa lunnafnaunRaNfuiNe i ladayanannan

Immunologi€ menitoring assays ‘ﬁlslﬁgﬂuﬁ@'ﬂﬁumuﬁm wieliifu 2 nqu leun
antigen-specific assays La¥ non-antigen-specific ‘assays Tl antigen-specific assays
Hun1spsadnnisnasanased Buas T cell fie specific donor antigen Iwﬂmt‘ﬁl non-
antigen-specific assays \unng determine phenotype 184 surface marker %138 functional

state A9AI3199 2
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BRI T

aIIong: antigen presenting cell ( donor APC) Azl TluAn present MHC class | bhag MH
class Il 6@ recipient CD8+ T cell LA% CD4+ T cell ANNANAL 41115 indirect pathway ¥ £h

A FGaInTRARTRYA6eY

5@ recipient CD4+
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A1519% 2 WA Potential Immunological Monitoring Assay in Transplantation(zo)

Antigen-specific assays for.immune monitoring

1. Cell proliferation assays

1.1. Mixed lymphocyte reaction (MLR)

1.2. Limiting dilution assays (LDA)

1.3. Cell-mediated lymphotoxicity.

1.4. Tetramer technology

1.5. Measurement of cell division by CFSE labeling
2. Enzyme-linked immunosorbent spots (ELISPOT)
3. Delayed-type hypersensitivity (Trans-vivo DTH assay)
4. Detection of donor-specific-antibodies
5. Detection of hematopoietic chimerism

Non-antigen-specific assays for immune monitoring

1. Pre and post-transplant measurement of soluble immune mediators
1.1. Circulating cytokines levels
1.2. Soluble CD30 level measurement
1. Regulatory T cells
Non-antigen-specific stimulation (Immuknow measurement)
Analyses of T cell receptor repertoire
Proteomic biomarker

Detection of tolerogenic dendritic cells

o o A~ W D

Gene analyses
6.1. Gene polymorphisms
6.2. Quantification of MRNA precursors

6.3. Microarray analysis of gene expression

A mFuni9Usziin immunologic riskassessment  naunisdgnanglaluilaqiiuuig
mnaanneuaueseanily 2 nguluale lAund humoral immunologic risk assessment

WA cellular immunologic risk assessment
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Humoral immunologic risk assesment

Lﬂumiﬂiuﬁuﬁﬁﬂﬁ@um@ﬂqﬂﬁwimLﬂuﬂim"ﬁLmzﬁ@Lﬂumiﬂsmﬁu%uﬁuﬁmﬁ
faeni Lawn crossmatch 1agidd complement dependent cytotoxic assay, panel reactive
antibody (PRA) La¥ donor specific anti-HLA antibody (DSA) %uﬂum?mwm anti-HLA
antibody Fa7i 4Nz se donor HLA antigen (crossmatch llaz DSA) Wazsia HLA antigen
gaatlszannsinlyl (PRA) laelinsAnmuEnnanafinudanasaseany humoral risk fewns
Ugnanelaiinasie renalallograft outcomes

Complement dependent cytotoxicity assays (CDC) Patel Laz Terasaki”"1&f
Zungmudnndandglalsngtifina  crossmatch. KaeA3  complement dependent
cytotoxicity assay (CDQ) iluuanusnaiaiilaadl preformed. DSA aziianisufjiasie
neilu 48 dalaeliiedenas 80 Tunpssiudanagnun atiiastldifasiesas 4 fua
crossmatch ({uau Radniidefannlutlaaiuiwan crossmatch Kaeidd CDC iluwan
naludarinuasanisdgndaele

Panel reactive antibody (PRA) Aua18n3An ke biiindn PRA finsanuniau
nslgnanelaiina remal allograft survival UWAZNIFAIANLHN PRA 8nazdsnali renal

allograft survival AMn41n1snzaant PRA daavaalany PRA e 317 3

K
a

7

=
14

100
R \ —
' \ = ‘ N
80 +
- -
B \___\
_ My 2 ee===a= LY
S = \ -
-
ae 40-_ ——— P e L LLLLLLIRKY - -
el A1
Said U—Srii-diagh W | Q¥ ¥ L7 12 3 O
= PRA=1-50 {(n=24)
P < 0.001
= = PRA=51-100 (n=20)
. — e — | |
0 12 24 36 48 60
Months Post Transplant

3 L@/ renal graft survival AN panel reactive antibody (PRA)
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Donor specific anti-HLA antibody (DSA) W31 crossmatch azltaaUuAlvans

naAnEnuINgui DSA uuanneunnsdgnanglail renal allograft survival 1n91

o o

NEN7N DSA luauataNiIgAnuMNaaR (317 4)(23)

%&-:5_ DSA-negative

DSA-positive RS

Cumulative Proportion Surviving

050

Years

gﬂﬁ 4 L&A cummulative proportion surviving 2109 lAANNNNIAIIANL donor specific
antibody (DSA) faunnsigndagle

aziul#d1 humoral immunologic risk assessment PURNs AN N9LNLINYRINIT

1lsziusa renal allograft outcome NAUGSTARULARINTL cellular immunologic risk

:I/ = £ a | a ¥ 1 o

assessment Huln1sAnEdas lnanisdszidudanuanazidunnslssifiudunisuiiasa

1BUTARUTDIA Cytokines NUAS

Cellular immunologic risk assessment

1. Cell proliferation assays

'
= ]

dunisdsziiunisnauauesdnunisutissoaesaniu ladsesnse iy Sedaulug

o = SN0 rd‘ [ 1 o ! : o o o v
a1AuNNIBUAWABITA AN AD T A9an . culture seud1ean Il siuaanssau e
AansBuinlfluidansnnstlgnanelsn Aa donor” alloantigen” #auuanlaniann door

lymphocyte #1815 cell proliferation assays timamalyil
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1.1. Mixed lymhocyte reaction (MLR)
Lﬂuﬂﬁ?ﬁﬂwﬂuuaﬂmwmmLL?ﬂjﬁﬁmﬁm?mu@u@wm T lymphocyte 6%
histocompatibility antigen %38 MHC molecule fisnsannsngu Inavienauinlofes
recipent (responder) Laz donor: (stimulator) NIRRT 1AL TRl 37 S

wthfli One-way MLR uag Two-way MLR (311%°5)

af

Stimulator
*H-TdR
&7 days
Two-way MLR ——

Stimulator ~ \ ' i
{treated with Responder F,3 -, WRABURE"
¢~ ram, [ MoRIACTTY. |

- o
! 4.7 days /
One-way MLR Ly kvq o —

gﬂ‘ﬁ 5 La&AN One-way MLR uae Two-way MLR

One-way MLR ﬁ%umuﬁ"mqﬂmiﬁq peripheral blood mononuclear cell (PBMC)
984 recpient memgm (incubate) $9NNLU  donor cells fithunisenauasviield
mitomycin-C i@l donor cells WEIANIIATIN DNA wsieislaime &4 donor lymphocyte
(stimulator) azll@ms alloantigen ﬁlﬁi’]d@’m reipient lymphocyte (responder) aﬁﬂizﬁuslﬁ
reponder cell LNANTILLNGN

Two-way “MLR Tunaumiiaufufit one-way. MLR “usiazliifin1sangias donor
lymphocyte ﬂ'@lﬁlﬁmmim:[ﬁ’juﬁﬁ'\ﬁumzﬁu yinlia donor way recipient lymphocyte
wLisalwsan i

aunszialy 18 fﬁimqmﬁ’mﬂjmmiLW’]:Lgm%ﬁm@Lﬁu tritiated thymidine (CH-

Thymidine) Masa niuinanIlamun lysed wantin DNA Taesindu mean count per

. o A = . . o
minute (cpm) LAAUBLANLAANDN cellular proliferation W
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A cpm = experimental cpm - background cpm

= donor cpm - recipient (autologous) cpm

Stimulaton index . = experimental cpm / background cpm

= donor cpm / recipient (autologous) cpm

Relative response = denor cpm - recipient (autologous) cpm

Third party. cpm - recipient (autologous) cpm

@2\ flunsgnisdansnzd

luedn MIR Iagtritiated thymidine  (CH-thymidine
DNA Tattianlilesmganssfusaiiial nucleoside nandilunasaie DNA asly e
thymidine ﬁgﬂﬁmmﬂé’wmiﬁuﬁum?ﬁ (CH-thymidine) L 1a&A Y incorporate  “H-
thymidine 411U DNA I NTULNE TS an AR L6 S nn 1l Aeniann soluble
nucleoside 11 insoluble - DNA  polymers MFI9 NN ANAEN 01 DNA ot
trichloroacetic acid WAANIAYLI glass fiber filter A4L3 WA scintilation fluid udaTa
593 B MN 3H—thymidine ﬁgﬂ incorporate Lﬁﬁiﬂﬁfml,ﬂ?l‘m beta scintillation counter &

1 | A I d‘ 2 =X 1 o z e v A 1 o
ydneidl count per min (cpm) A1 cpm N ALAAINNATuLNFRaa9aN W a6 dnTuesiannn

45139 DNA §1nAn cpm flazgaannsanllsas

Metabolic incorporation of *H-thymidine

B
o bion st
I?IA %ﬂﬁ& Inhibition of Inhibition of

rate of DNA cell
synthesis proliferation

517 6 uannald@ees "H-thymidine AiiaaNENIsuLiesa
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{09310 MLR 1 tritiated thymidine Sdagaananzating ldur A3nsindeenuaz
FavANEAaN 9N NTUATIR NanefLAuLe ﬂ”uéqmsl,n_iwﬁmﬁ(gﬂﬁ 6) iaimmimzm@wm
nTuUsAauAzIina09as (phenotype of cell) nsudananuiloyun Wiy el low level of
*Hothymidine uptak enafluaanisaswtivdniiBunniensds vie Hilyunluduneunis
\Au°H-Thymidine (poor batch of *H-thymidine) siatinasdinsimundsnisdannie luitas

Taelld fluorescein dye inalAtiywaniinain

Cell exterior

Cell membrane

28

HO OH

F"-HHE 1o CFR1

CH._,-(?—G E—CH! HO~ OH / EQ)‘G
o Ri-NH-G; §
e g s}
6 Esterases L
0 5 'ﬂ"g 5
0 Q. 0 HO~ot
CFDASE CFSE Re-NH, g

Cytosol Q

sUN 7 wasanalnnisdenfnansiFeaunaanes carboxyfluorescein diacetate succinimidyl

u

° Tasi3uann 5-(and-6)-carboxyfluorescein  diacetate, succinimidyl ester

ester
(CFDASE) @aiilid-non-fluorescent Wag highly membrane permeant WngLdNas ka9
BaseAeAnuaNIn high lipophilicity gn esterases Ne/lWmARAA acetate groups 88N 2
AwnialaLilu carboxy fluorescein succinimidyl ester (CESE) 1 1unsaananniiag b
waIaNTHazialfisuaiu amino group f1AUAL R1-NH2 azliilu CFR1 @edeansnan
1 o A o @ % 1Y o o v dl 1 ]
WATRENUBNITARUTEAALALLTIA WAd1auTy R2-NH2 THiflu CFR2 @9ldansnsauwnsaan
annuaaa b1 fluorescent AnAnan e lugag

UNIELUE AUIAQN ﬂ‘i‘LL‘VIuﬂ"JWN@WNW?QIMﬂW?LLWéNWHNﬁ\? Iaa
E— a
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Carboxyfluorescein diacetate succinimidyl ester (CFSE) aunilaly membrane
-permanent fluorescein-based dyes Taglutl w.A. 2533 Weston SA wazane™ lainunld
#nwn lymphocyte migration tluaSauan sianluTl w.A. 2537 Lyons wazaniz™ 1510 flow

cytometry 11 ld9auriu CFSE lunistiasanInladinarnenisutiamadiduas

-QII ] 2 a oA =2 s
usnauLilun Lmemﬂﬁluumﬂgummimmﬂ@auu

CFSE labeling
Divisign 3 Divsion 2 Division 1 Undivided

Counls
10 20 30, 40SH

i T LI [ 2 1 BT
B768543210
Mumber of cell division

517 8 uany fluorescence. intensity ABNITARNE DN CFSE IBIAZARAIATINTNYNIDUTD

u

AL 41915U T lymphocyte 818130 UEAINITHLNIIAR LHNNNTI 8 Fa1

CFSE fluorescence dye ﬁi%é’@u@mmmﬁwm T cell lymphocyte ‘L%u@:faﬂ'slmﬂ
carboxy-fluorescein diacetatesuccinimidyl ester (CFDASE) %IQL‘flu diacetate form a4
CFSE %L‘ﬂugmmummﬂuﬁw (nontoxic) waz el (3e91a4 (nonfluorescent molecule) &
ANNANNTD TUN TN T HNLRT LA WaeinaB sy (passively diffuse) NAIANNHNUNIITAS
ﬁﬁ%m (live cell) WA CFDASE N esterase enzyme fim acetyl group aanlulfidy
CESE (deacetylated form of CFDASE) ﬁagﬂﬁl | %ﬁﬂumaﬁmm« (active fluorophore) T

ANNENIAAY 488 W TUINAT LATRATAR UL homogeneous UWAZ very bright Tmafl

v

«(29) o I3

TEZINANANNNAIAITRIANTITRIUAS U sz N unilsannine - CFSE ‘ﬂ“’ﬂﬁ‘”@ﬂﬂ[ﬂ’m')‘l’l\‘l bIAR

Wi Weianf e nmadsiuniiauilamad aadgnassaad Anudnaesns
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~ - < < X , 28) o P

FeeualUTARGNATANRIATININUAZATAAAILLILILYNIaLTRINITULNITA  A9gLiN 8 B9
NsaRaILLILATHAzdang lfainnisresanaaed peak 904 histogram waaz peak 14
AN flow cytometry #9317 9 Taaid i T lymphocyte BUANNNIDAAAINNTULNITAR L6

132301 8-10 saUANNANNLINTEY CFSE Nanad

Number of eells counted

10 100 1000 10000
Cellular fluorescence

5UN 9 uama cellular fluorescence  histogram =~ MuaRAN L iuN19aAAATINEITBY
fluorescence lunnsauaadnsuLNEa tnedl peak0, 1, 2, 8, 4 uaz 5 uAILANATUIU 901

YBINTHLNFIR

Mumber of cells counted

10 10¢ 107
CellTrace CFSE fluorescence

5109 10 WAR9SIWI cell proliferation Ingl CFSE assay .peak li/s9tanniguiniieudns
. o (e i y o o .
UIUTARHUNLEAN Day 0 T9HANNINTDS 4170399049 NINNGA LAY peaks NUTANN

NIE SN ALAAIANUIBITARLAZANUIUIDLIUDY NTHLNFD
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v
& o

ABUAINITANTIRNLNTTUL LT AR FAUA 24-48 Faluausn ASgUT 10 waz AL

- o~ X | Y . da ol o
ANRATNICHELIANNINIZIAEN WLINANNLAN CFSE fluorescien wmmmwmzwgmimmm

(day 0) #asannAnIsutivmad AudinAszanaaiiu log yn-seu AegLn 11

A = 876543 210
(=]
~3 24 HOURS
i ]
£
F]
o
= T T T T
100 10! 102 102 104
CFSE
=] A 8.7 6.5 4 8.2 10
7 {48 HOURS
i .
- E
Ef
o
" 4 N AR B
10 10 10 10 10
CFSE
C 8 7,608 A - %o
F
1 72 HOURS
“w ]
£
=
RS
. masic  CERE 3 4
10 10 it 10 10
CFSE
D 876543 210
&
{ 96 HOURS
L0 -
£
[=] .
o
= i n 5 T T lll!rr!4
10 10 10 10 10
CFSE

gﬂﬁ 11 Wany kinetic analysis 284.T cell division %83 CFSE labeled splenocytes 114 124
2elElnANg (A) 24 dalad (B) 48 Falaa (C) 72 9l (D) 96 Fnlns Inemnneia 0-8
LAPNRIUIUTDLTBINTTULNAD uay peak 3918aLTlu T cell NlxlduLaFdU peak d1e14n

wunasuissinsauinugn

MLR by CFSE assay vunasilszidiu T cell respose #9 alloantigen (donor cell) il
WANANY A9LAIFaIRNABUFN1INTLLNAR284 T cell (T cell proliferation) LuFada an

2U7 12 WULNEIHNNTAELAUBININAZNNITRLTARNINAZWIY  histogram Huaaean

a
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(peak) HANNGININWAZITUNINIEIEHE 191NN UNANIIAaUAUBNTatAZ NI

histogram AaudnaReLazldifiugennisuiiesa

= o
L M M3 &
o Wi M1 ) g
& 2
&
g o
0 2 3 §'
5 S
=t i o — : e -
100 10! 102 1837 ot 100 “ao 102 109 104
High frequencyof dividing Tcells Low frequenegy of dividing Tcells

519 12 uana flow cytometry analysis of cell division IagdnaHaUAAIDILTARNNTTULIIAY

1IN LAZANHALAANDILIA AN FULNF A

a MLR by ®H-thymidine
12
o
&10 ;
S
= B8
26
m
E 4
s 2
0 i - +
3 4 5 & 7
Incubation time (day)
b MLR by CFSE
600 -
Lol
2 500+
| =
= 400
% 300
t am-
E 100
= 1
: . , =
3 4 -] 7] T
Incubation time (day)

31]‘17; 13 @AY kinetics of MLR by CFSE (a) and MLR by 3H—thymidine (b) WuIN

a

stimulation-index 223N ABNEEHANE T LA T3 wasduga udud 64TwproY

16in13AN®EN T cell function 1agl CFSE Wigufiy *H-Thymidine Taiiluildiunnneu
wudnWinaldluianiamantiy Manei Oku wazane™ I@AnEWTauWay *H-Thymidine

MLR assay i CFSE MLR assay luuy wudnlinaldluniamaoiu vsluzesnis
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wWazuwlaang kinetic AsgU 13 uaznasiin1snszsu (stimulation index) Fag17 14 sl
v . . . PRIy aal P | as 3 Lo
WL41AN stimulation index N1Aan3s CFSE MLR assay NANFAINIIEG H-Thymidine MLR

assay

a SLAY 3H MLR
700
600 |
3
9500 |
=
= 400 |
=]
“_.E 300 |
£ 200t
0 - h
@ self @ SLA®® @ Yucatan
Stimulator
b SLA% CFSE MLR
25
x 20
k-]
= 15
s
F 10
=
E i
& g
oL —
@ self @ SLA*® @ Yucatan
Stimulator

gﬂ‘ﬁ 14 u&ms Stimulation index 1ag both traditional MLR (a) and CFSE MLR assays (b)

Yomanetilawes MLR by CFSE assay AB NN3d11N3ALAN phenotype 184L1AFT
Faannsnsanisuesalilaeendantsdandan antibody Ad1mnzAemaAsAREINNTA 1Y
phycoerythrin (PE) conjugate anti-CD4 %3a PE conjugate anti-CD8 ﬁﬂgﬂ‘ﬁl 15 Onoe WAz
A VLélVluﬁmﬁ‘ﬁﬂHﬂumﬁmﬂw multiparameter flow cytometric MLR by CFSE ol
anti-CD4, anti-CD8, anti-CD44 uag anti-45RA wurqum?m:u phenotype 184 T cell ‘17{

wiAaReUaNesse alloantigen W
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g9 15 uans p

anti-CD4 lay PE

Lefkovit 19 F’_:"‘a‘jgbl‘??ﬂﬁtt 3;

o - - 10,
u o .. 0 q0000 1 2 q j
’ 8
number o ulahadoet\spermli 10“

"]’WIEJ'IMI

519 16 uan4 limiting dilution assay wazNIIWIzMINAUIMINT ITRAALALA WL

VAR LN
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MauATdH  responder cell) Tnafazuilanadn positive 1HANIIADUAUBINAIGING

u

17

negative control 1lszanns 3 wihauli Inada uaumngy negative lunsazaudnduaa
d‘ o dl . 1 o é/ o . .

responder cell %Qﬂimm@’]mumﬂwquwLL‘]J@N@ negative azuanA1eiu ANy dilution

184 responder cell A8 LHaAN N WRd responder cell N’mfﬁﬁmuuqmﬁ negative A%

Hpead UAIAINIUATINIZIANIINWIAAIATNANNS 3919 WU NN ITNA negative

v o . N

AUALRAE 189U precursor cell Aagilin 16

20,34)

1.3. Cell-mediated lymphotoxicity (CML)(

dunmagaumINannImaes cytotoxic. T lymphoeyte (CTL) luntsnnanaitas
\ihunnefnaaansae chromium51 ('Cr) Iaetianau W losmesd5u (recipient) unaeg
o 51 5 = = o y y | < =
79NNY - Cr-donor target cell 1 microtiter plate Waasuna liiuieaniesindauuutad
51 dl o L yoJ 1 d‘ U o
Cr release aand1aan donor cell wgﬂmmﬂ‘tmﬂ cytotoxic T cell LRV LRI A BT
A3 NNUATIAFaglATEd gamma counter Ua e Tli count per minute (cpm) WARIHARLE
A1 % specific lysis BNAN% specific lysis @AUARINN CTL @03fFudaruaiunsnlunig
71418 donor cell A
Weimer uazaniz™ Ansatmuanaad CTL assay siansananaiAutiulugiaah
R99a LWL donor specific CTL (hyporesponsive) LaguaNan inform consent 1aRnsan
a Yy [ dl dl a I A A A dl a a
AENAN N ANTUAIATNUIRUAZAARINGE 12 1B NUAIHINEN 1 39e7ninn9Uias1m
Hdaiauauuzdn-hyporesponsive 1 CTL assay uasilgntinelaainnsndqsilsznaunig
AndulalunisdinanenaniAniu aenelsfisnu CTL assay WN19m99aN0199191U4299
CD8 T cell winiiulda@msnidnlaunuinaag alloreactivity 14

1.4. Tetramer technology(19’20’34)

FlunnsAnen T lymphocyte’ Adntwnzsie antigen Tnennsiasmadaae s MHC
tetramer F91lsnandael MHC class l-peptide complex 4 Tu L@Q@ﬁﬁmmﬂé’wmﬁ@mm
LA s wandaeieTes flow cytometry éﬁgﬂ‘ﬁ 17 TnadaiAsnzit peptide lda911T8Y
289 MHC class | molecule Wa2H18N conjugate i1 biotin 1ondln biothinylated MHC class
l-peptide complexes vhundeusiefiy 4 Tanalaenaniy streptavidin wdaRRaANAL

@13i389uad4 phycoerythrin (PE) 11 MHC tetramer ldflasitag s anti-CD8 @ l/iaaiiy
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]
=

51”3?11,@??'@\‘1 flow cytometer N NI LRIUIUTD cytotoxic T lymphocyte AN T cell receptor
RUNILNU  peptide U MHC tetramer  UnFN19aufiusening MHC-peptide fiu T cell
receptor AudnssauAsdnglFAansfinavidity Taents14 MHC-peptide &4 4 T tana {135
fifianalareudnegelunisnseasa CDB T cell Mazilanaine MHC class | 1nnndn MHC
class Il Lﬁmmﬂmmmm’éw recombinant protein IAdanInmanzd polypeptide chain %\‘1

{1 polymorphic e gLz d NG

HLA-class.d
; : Bira
>
FoAd ] G 1
# ;‘ fizm
BirA recognifion Biotin
Sit@ p

Tetramer farmation (%)
with Streptavidin
(4 binding sies for biotin) o
Fluarochrome: g :
Allophycocyanin (APC)
or phycoerythrin (PE)

gﬂﬁ 17 warnan9 1 MHC tetramer Tun19ms9a1) specific T cells Aagl flow cytometry

2. Enzyme-linked immunosorbent spots (ELISPOT)

ELISPOT assay 4pfudaaanszindne MLR uay ELISA iluns@nenisnaudues

999 T cell (previous activate or memory T cell ) #ia donor antigen TpeANAENN TN

36,37)

cytokine 1N single cell ELISPOT assay 4Md190/A992 immune response 1A94 direct

WAy indirect  pathway Taafidunay (3UN 18) (FNANNNITINILLALNLTEAS responder

a

(recipient T cell) 3auiY inactivated stimulator (donor cell) 1w plate An19PADL
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antibody A@ cytokine NawlaAn® 1w IFN-y, IL-2, IL-4, IL-5, uaz IL-10 1ia recipient T

Y @ o . . o Yy . o 1
cell gNNITHUNATUAY cytokine BBNHN Inel cytokine AZgNAULIAIE antibody NANIZHD

o

cytokine 11 MA9RANNA1LEAReaN MIANLEUALAARLTIA8Y (secondary  anti-cytokine

antibody) WAnaaINFaeaulmiudInINAae substrate e ATe T AziAnTugn

(spots) MmN TaaNNAY Cytokines 11

ELISpot

Pasitive

r .
L 4

Negative

L &

-
il |

'
a

519 18 uAAIIFNT ELISpot uaznsulana (a) tnaey culttre well 18598 antibodies sia
cytokines wadldimadaaly culture (lb) culture 24-48 ﬁ%'ﬁm cytokines gnuﬁﬂmmmzﬁ“ AN
aHaanwasLies cytokines 7iatl antibodies (c) \AW biotinylated antibodies & Luuau
LBAFfdetts § streptavidin enzyme 8¢ M1NA3E substrate Lﬁ@ﬁﬂﬂﬁﬁ?mﬁmﬁmﬂuﬂm

(spots) MmN TaaN A4S cytokines 11
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Nickel wazanuz™ 1HAn®1 IFN-y ELISPOT naunisugndnelnludilog 42 91e

wudafianisUijasled  IFN-y ELISPOT fiaunnsdgnanelngendnsailaiinnig

o [

UfjiaslnatnaliedAnyneain
Augustine uazAnsz " #nmA IFN-y ELISPOT riaunisilgnanalalugilaa African

American 37 $18 WU NN ELISPOT flutangatifnas biopsy-proven acute rejection

4 o

g9ndIngui ELISPOT (uauetinaNiiudaAtyn9ata (50% vs 17%, p=0.036).uazil 12

La’ﬂuuﬁw\i’]ﬁmﬂ@:wﬁ ELISPOT duuanilA calculated glomerular filtration rate (MDRD) /N

o (%

NIMINGNN ELISPOT MIHaL @t el A 1A TYNINaDA (37+/4~16 mL/min vs 55+/-20 mL/min,
p=0.01)

= o o3 i 2 aal o 2
n17uestlu cellular” immunologic risk assessment tlsznausaauaneig S

7 =l

sausandeys tneagdentamalinimsem 3 waziueesiaengsma mixed lymphocyte

reaction 1170 UsziiulARIuFATuRaY recognition AWATZAE T cell proliferation M1

2131170172101 cellular risk assessment LoR

TuapninIsANEILMNUMB8d- mixed lymphocyte reaction ianiauLAaznaINI91lgn

delmsie renal allograft outcome TINAT IARNIAN LA NANAUTUA ldnUTaLRNN 759

'
o

adanalidnanaduimsnz luapsald H-thymidine L uaa1szidunsusirastaddasya

e

AENRINIILIFL “Hthymidine lEINRNARABN1T59AE UL d96al AN 1TULTAR AR
FaTUAITILIANNNTANET mixed lymphocyte reaction agl “H-thymidine 13 daunns@nsn
293 mixed lymphocyte reaction Inel CFSE siuilaqiiudianazlu fiver transplantation uay

INuaIaINTlgnatefiuuan
N19ANE mixed lymphocyte culture and mixed lymphocyte reaction Tns 3H-thymidine

Santiago-Delpin bazAniz ‘Y IgvinngAnmn L prospective study lugtlag 35 s1e
ﬁi@fﬁﬁm?ﬂ@uﬂd’mim WL4N pretransplant mixed lymphocyte culture reactivity Auasanis
LN/ rejection Latlal gm0 SR LN A R R ARSI Ne IR rejection 41NAANAIN
7] rejection Wagl LAnA s Rd stimulation index > & 4 morbidity uwaz mortality: g3

n91978 73 stimulation index < 3
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Assay Technigu: Advantages Disadvantages

Transvivo

Tetramers Meod for large numbers of MHC/
peptice etramers to study

pultiple antigens

wot well established for class 11

Mot vet studied in dinical

transplantation

Rncpﬂresup&uﬂzaﬂmforhmm

ladmfmmrmr
Toxicity of the dye

Stuclied only in a single clinical
liver transplantation trial

Intracellular  Frequency of qptkine = = M p ; Requires spedific activation
staining producing T cells by ot = = cells procedures /inhibitors of
- & ) intracellular transport
Towic to cells
Limited sensitivity
et studied in dinical

il

—
—

il

El Agroudy AE uazAny Imﬂﬂmmm'\muwuﬁiwmw mixed lymphocyte

LTI T

resptﬂ’e (RR) ﬂ'ﬂ ﬂml hypo- responder 1A relative response < 4 AU 406 918 WA

nau hyper-responder e relat|ve resEonse > 4 47U 71 978 W‘LlfJ’fluﬂ@Mper

NN 6l

Vb i obH

LazLim chronic allograft nephropathy mnmnau hypo- responderﬂm\muﬂmmmm\‘i

aa

A0k (27.3% vs 14.5%, p = 0.01)u@ﬂmﬂuwmqﬂqu hyper-responder 11 yras 5 yr
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graft survival 1N91N4¥ hypo-responder agiNABEANAUNNADTH (89% WAz 66% vs 94%

WAz 79%, p =0.03) (5N 19)

u

gﬂﬁ 19 LaA9 cumulative graft survival N1 uaz 5 1 LLF;Iﬂms\m@q's\l hypo-responder

(naWiduLIn) NN hyperresponder (N3N 1lszid1a9)

Nakagawa LL@Szﬂm;‘:(41>ﬁﬂHWc§ﬂQﬂ living related kidney transplantation AU 13

g o = o 1 y . =
iﬂmnm'1af‘vmmmm"l,mmmwmmiﬂgﬂmﬂm (long term well functioning allograft) Tnel
‘i:ﬂzvm’mﬁ\'}ﬂ@jﬂmﬂmLfaﬁﬂﬂ?:mm 8 1| WiI41919 stimulation index (against donor cell)
uwaz stimulation-index (against third party cell) uasgnonelaiAgandnnauilgnanels
wsial Faueuanizndsilgnanelanuda stimulation index-(against donor cell) A3

UgndnglailA1Anan stimulation index (against third party cell)

Holman wazans ™ Anenda pre-transplant mixed lymphaocyte culture Iuﬁm‘ﬁ'ﬁ
cyclosporine luanaRANAUMANAINII0NUNY renal allograft outcomes 1#viga lal a1n
ﬂﬁ?ﬁﬂﬂﬁéﬂ%ﬂ%ﬁéu 102 398RARINL 24 \Fiam TaBeBNa inhibition Tate (IR)> 70'%
éu”mﬂumjuﬁ sensitive WazaERA Inhibition rate (IR) < 70°% ﬁmﬂumjuﬁ resistant W17
?ﬂﬂ‘ﬁwﬂ inhibition rate (IR) < 70 % (resistant) a¥il one year graft survival ﬁmﬁﬂﬂd’w

(100% vs 83%, p = 0.01) waziiia acute rejection Baanin (25% vs 44%, p = 0.08)



30

Kerman wazmAnz““Ane pre-transplant 1ag post-transplant MLR Tugilaeilgn
ohele 115 912 Taeusiaiiu 2 ngu A hypo-responder (stimulation index <10) waz hyper-
responder (stimulation index >10) Wudngiloavisnuaiing MLR naunisifnilu hyper-

o

o 1 o 1 v a v [~ .
responder tnaneudsnisiasintgnant lnuazlaannagdAniuiilu cyclosporine  way

3|

prednisolone WudNHgudanay 45 s MLR pdunaiily hypo-responder uazdianudn

{ o

NENUN acute rejection AUAY renal allograft survival gandnngundsasing MLR 1y

q

hyper-responder \HaUARNNNTHARA

siann Kerman uaghnie “SRaRadilas 95 39e (HEA identical 20 3781, HLA
haploidentical 75 #9¢1LT1W9a2/10 U widalungs HLA identical feiavt pre-transplant UaY
post-transplant MLR W hypo-responder (stimulation index <10) TpanLINfiA acute
rejection 2 ﬂ%\‘lﬁ‘ﬂu‘wﬂqm prednisolone WAZLNA acute rejection 5 ﬂ%ﬂ‘wﬁwglm prednisolone
i renal allograft survival Aalfluieaas 90 {loraninlil 101 A"1FUNqN haploidentical
NUIWA pre-transplant MLR vl hyper-responder (stimulation index >10) %memxl,ﬁl@
Ansnulinudn 35 g1anduilna posttransplant MLR 1 hypo-responder Tnelungs
hypo-responder \NA acute rejection [ﬁl’mfi’mz\ju hyper-responder (32% vs 65%, p < 0.05)
waznguhypo-responderdl renal allograft survival @ 10 lgendngu hyper-responder

(85% vs 60%, p = 0.01)
N15ANE mixed lymphocyte reaction mel CFSE assay

ludaausninisAnsluas Nitta Y wazanie*la#nen donor specific alloreactive
IpeRT mixed lymphocyte reaction by CFSE. assay 14 nonhuman primates A

bamboo (Papio cynocephalus anubis) wAWeRlS iR cardiac transplantation MU 3

fin ¥i38 intrathymic sten cell implantation A1uaw 3 A3 tealildaangiAniu nnedug

al

donor” AL recipient g bulnsnsaany preformed anti-donor specific IgM or 1gG

antibodies WU ianuALin rejection LAZANISINIWIRY donor reactive precursor

o

frguencies o alloreactivity indices 1w cardiac transplantation (gﬂﬁ 20) VIWLREIATL
NNEYAY intrathymic injection of MHC class Il mismatch donor CD3cell (gﬂﬁ 21) NN
ARLTHIAEAUANELLEIY CFSE dye dilution MLR 1#iaz@asnsnuidnld monitor cardiac

rejection LN cardiac biopsy Fafu invasive procedure
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— N
2 AN\
‘ LY i‘\ E\‘u‘
p

Y

i
g

AN
gﬂ‘ﬁ 20 LLAAINIT "r f donorr . alloreactive rsor frequencies (4¢l)
alloreactivity indices (17 Iﬁ\f o,'.':aﬂ'.'. \ 'e\' #091) NM8VAY cardiac
transplantation Tl mqﬁ%{g \

AT

rsors -

(cel

uency of alloreactive precu

q gﬂﬁ 21 LAAINNTIANT LD donor-specific alloreactive precursor frequencies (dnel)

alloreactivity indices (291) ¥adan donor stem cell WnAanlngda luds baboons 3 #9

o

(#216, #336, #344) NN8UAY cardiac transplantation g3 lFananR Ay
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AmFUn3ANE mixed lymphocyte reaction (MLR) 1agl CFSE assay. lunyseitius
= a ' o ° o " e s =
nsAnsanzlunstizesnistgnanaduuazinnieudsainnisdidnliudn & Tanaka Y
wazanz U Anendilos 29 sedldunginsalgnanasy wudnddilas 12 safinng
NNUTIF L AININN8 11 6 RARUASENAARA NN ALATUNNINN  liver biopsy kas
MLR Tmel CFSE assay WANIIWENEINENT1292119at7A acute rejection 8 978 LANALIWLIAN
1A stimulation index 484 CD8 T cell #ilsiann MER Tae CFSE assay gaLiVes 4 318 9
o v QI a 1 = [~3 I Dt Aﬂlaa [ % 1 a a o

nandsliinisnsaiinmnageas B unfinudy §Uner8 998 ftadadnfiansdfassu
AMNEANINNE1FINLATUNDATUTPATAUATUNEN 4 228ARRLTANANUARY LFU FL

gniauanen sy 394301692 MLR Tagl CFSE assay awnsa ldfnmnuniaiianisdfias

TnuagilmnsAneIsUMLA 189 mixed  lymphocyte reaction 6@ renal allograft
outcomes  TuaAalAHALANGN AL VIR ANHANLISY MLR ﬁzngﬁ'wwi@mﬂﬁmmi
‘ﬂﬁLmﬁimLLaxﬁﬂﬁm?ﬁNmmmimﬁ'LLEimLLﬁiUNﬂﬂ?ﬁﬂmﬁiﬂwumméfuﬁuﬁ‘ﬁ (N34T 4)
Failenalunsn2asnsAnen MLR e *Hethimidine flkaAantsutimad aunseviaiinag
p79a MLR 1ne CFSE assay mliaiinasusugniiuusitonndesaluilaadgnoingla as

[~ dl =S ?;/ ael/
dununaesnisdne luasell

AN9199 4 WAAINI999UTINNTANET Mixed Lymphocyte Reaction

7 NI
Study Year Time Type of | Measurement | Outcomes | Significa
| {
authour - transplantation s tion
Cerilli 1978(46),1980(47) pre living Sl (cut point 5) acute rejection yes
Ringden 1976% pre/ post | -living Sl graft survival no
Butt 1979* pre cadaver Sl acute rejection yes
Cochrum 1973(50),1974(51) pre living and cadaver | Sl graft survival ves
Jone 1976 pre cadaver SI, RR graft survival no
Cullen 1977 pre cadaver SI, RR acute rejection, | no
graft survival




AN5197 4 (Aa) LAAINIFFILTINNITANEN Mixed Lymphocyte Reaction
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AU INENINGINT
ARIAN TN INYINE

graft survival

Study Year Measurement Outcomes Significa
authour tion
Walker 1978 graft survival yes
graft survival no
Festenstein graft survival yes
Sachs graft survival no
El-Agroudy acute rejection yes
graft survival
Agrawal 1998 acute rejection Yes
graft survival no
Holman 1999" acute rejection yes
Kerman 1997 acute rejection yes
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3.1 Uszdnnsg
3.1.1 dszansiinane

filaelnaeseitscasaniinei lAfunislgneasle

3.1.2 UszdnsmAqasiig
U d” o v dl Yas 1 a % dl
filhazaiercazgaingnlsiunialgndislauariinsataaunsinem

patngUemdangtlgndaels

N L

3.1.3 ngunau lunigAARanLdANANE (inclusion criteria)

[

o {ihalpiaiFeishiegdinndd 151

o hlveiasazlgtinsntgnaelannal 2 dlandi
v N & A i 3

o inaiinaeA11987INNET 5,000 cell/mm

v dlq v 4 1 =
o ihantusenlinrusanialunisinm

314 NN lunNgARaanaINNIsANE (exclusion criteria)
R ndl o o Vo a v o A = 6
o filoamnaslFiuannanidniu vise aResens
® (i3 crossmateh LN

o filsemluaunstinaniunisinmls

3.1.5 MaAUIMARIARIENT (sample size determination)
N13AUIULLN ARR B ENIEUTUN1TT AR NENWUS ANLARIA (A single correlation)

1H#anams

N (Za Zp) 8%

p1)

Z. = pn@D5 Fisher's Z Transformation (A1 1#a1nm1314)
ZF

1log, 1+r

2 1-r
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TaanIUA 1 O, %5 = A1UIANTINARALYINAL %I0UALATAINNANANUGIINAL 0.8

Zo, = A1 ZNITAU OL 1.645 = (0.05) (A1lAannma319)
Zg =@ Zisedl B 1.282 = (0/10) (AlsanA919)
Z. o = A1 Fisher's Z Transformation 484A r = 0.8
Z,0s =1.098
n = (1.645+1.282)°+3(1.098)
= 8.567+3.294
=Je"36]

AI1ILFI RS AN UIBAAAEIIINAT 12 AT

3.2 NMSAUNARAENIFAR
3.2.1 TayaNuz utasgilae
v 1 ti’ o/ a 1 d‘ dl
Teun e ang @mBaedlsalaanaEeds, alavesnislgninels, svazinainlen
Yo 1 = 4 . A a 1 . 4=ll Y Yas
gFunsignanaanataan (ischemic time), A1 immunosuppressive drugs Nilae 163
udsannisignanela, Auaw HLA mismatch, ‘@ilagiaus panel reactive antiboody

(%PRA) UazN194UL13

3.2.2 Tayafidnu

1#un T cell proliferation fildann MLR by CFSE assay lagia At flow cytometry naw
nnsignonels, A1 serum creatinine 7l 3 iewieldlunnsfauan estimate glomerular
filtration rate (eGFR), n13inA delay graft dysfunction (DGF),4azn19iiA acute biopsy

proven allograft rejection# 3 asn1signaine/ls

3.2.3 LAsANNBN LIl uNI5IA

AUADUNISLENLTAR peripheral blood mononuclear cell (PBMC)

AnpanfieuazEiFana laatamagaL MLR by CFSE assay

1. flwdesadieuazdusainainiaansssiy 60 mi (ACD blood) faeiA31HL5a 2,000 rpm

a

14114 10 W9 brake 5 WINNAUAN 22 °C

q a
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2, @m%u buffy coat ¥11a8a19A22 RPMI 1640 (RPMI 1640+Antibiotics+HEPES 5 ml) 13
|#8mangdau buffy coat sig RPMI 1640 Uszanns 1:2 1 1:3 aul@Fuimssan 40 ml

3. 11 buffy coat fildaanadag RPMI 1640 Waaun overlayer Ui isoprep 3 ml finldvaan
1539197 15 ml BudnlnedisdildBuangsqagiady 13 ml (Li?m%u buffy coat fiAnang
10 mi) arnsdurinlil 2,000 rom w1t 20 W1 brake 0 figravndl 22 °C

4. dlensunaudaaslitines PEMC AildnysATidudaeeduutunes Isoprep (51

317 22)

Ficoll-Hypaque
specific grawity 1.077

517 22 uansAuvaresfuaRdnIsugn PBMC

5. antugadiaed PBMC Nuanlsldaslunaaniinamns 15 miudn diute dae RPMI 1640

Tils Bunmssaniady 13 mi sialiils 1,200 rom WK 10 WA¥ brake 5 Ngnunndl 22°C

1
%

6. LHaATUIAMALAZ LS PBMC ingiafinunaes WimAsdiures supematant Tiluganiiu
10%RPMI1640 (Antibiotics+HEPES 5mL+FBS 10mL) 10 ml HAUUIARTIIUNA
7. imasuesdizanadlslianauasiaouanondn 2,500 Gyuas 3,500 Gy

wnnee downavesiianlifesinlianeuas

A8n19Lm5aN CFSE dye

(Cell Proliferation using Carboxyfluorescein diacetate succinimidyl ester)

Molecular Probe Vybrant CFDA Se cell tracer kit (#V-12883)

1. 1 CFSE stock 10 nM 1nwinlsidaanalaeild DMSO 90 ul azldmanadiudud 20,000x

2. antiuutiiu g usunnsfianiaad (working concentration) aenas 5 pl
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3. iulBlugifiungnungd -20°C wiuldunu 6 hew

ABNTLATHN PHA/lonomycin

wise PHA/I 15300 3mL 114 10%RPMI1640
® PHA 15 pl
® [onomycin 120 pl

® 10%RPMI1640 3ml

AURAUNISEDNITAAMIE CFSE Wasiumauni1sna mixed lymphocyte culture

1. 11 PBMC m@qéﬂf;mm:;ﬁﬁmm (BEINEANNITIELAY 2500 cGy Az 3500 cGy) f
izt 131 iTuan semanaise 2,000 rpmyibrake 9 W% 10 WaR Nguuyi 4°C
2. 1 HBATULIAW supernatant AYUAALAN 10%RPMI1640 (Antibiotics+HEPES 5 mI+FBS

10 ml) 53189 2 mitAaiuaanannnlu 4 deasaes WBC (Aegili 23)

Asnnaluitaa A trypanblue 190 pl HANTULEAR 10 1l
ANTATUINLLTAS

v
6 o

ANUIUTARTIUNA = EIaANLIL be.x dilution factor(20) x 10°

ANV AINTILLT AR (4)

2
-

W ¢

517 23 uaneAUMLaNITLIEAA lUTe9284 red blood cell LW hemocytmeter
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%

3. wingadaeduIaaiuseling incubator grungi 37 °C NN 5%CO, 1131 2x10°

ad s 10%RPMI 1640 inatiuindjisendusaduesdihaignéiensond CFSE
taanaatiuaniaNEe 1500 rpm tlwnan 10 Wil grungi 4 °C
9 supernatant AN liaanIZAeaanNIanTiaLAN PBS 5 ml

tnaad hiTudeAeau52 1500 rom tHulna1.10 wiit g 4 °C

N g A

9 supernatant aan letaanszangeennianyaiia PBS Tudmnsaau 1:5 wa9d3unnd
e Ao

LIARNMABTIINA
) rall ¥ ¥ % = ¢l 3 v

8. adNaraedee PBSA ml Wfladfqed CFSE Iaald& CFSE 10 pl (lraduasgiloy
azgndion 3 NARANRTIARTBIHISAIANIINRIBLAYILIEIAEAY N 1AR LR LA ENaENIAL
1 a9

9. il vortex 1{lllaan 5 wah iersuaaqve AU AsEARLE FCS 200 i

10. W luliTunAa11159/3600 rpm Wiaan 5w aauund 4 °C

11. 914 supernatant a1n#in ki anszataannEaNiAN PBS 1 m

12. W liifudneniAgnaitsa 3600 rom Llwaan 5 19 gungi 4 °C

13. 719 supernatant AN L TAANIZANLBBNNTRHT9LAN 10% RPMI 1640 1 ml

14, tugadviavnanasainniadian CFSE T 4 des1e9 WBC (segi1.3) aantiuaiuan

e‘ij/ -QII o 4

AN AU 1e

15. iad1e9fUousiadns 6x10° AR LazlmasTadELza AN Nt LA lulsazAINE9
AALFBINT 2x10° [ad 11 10%RPMI 1640 131104 6 mi 1Az 2 mi ANNAAL

16. AnuuuNEaanATeNbeNIa9lw 96 well plate a7aY 2 plate Iaef plate 1 1uiEag

A m3u control 1e3fthauazduianananliliifnansnazdu- PHA/I 100 ul) uasiivAn

A13n3z5u du plate W 2 \wgadniiniidgise MLR Taeasldiaadaasgilae 10°

1A s AU e f e T AN gnansuadluLa AN gpal 10" @aswaz 10" [was

EARANNAIAL IRz nnIziaeilunan 3,4 uaz 53U ANaAUlug incubator 7

a

gounnH 37 °C uai 5%CO,

a

2
[

dunaunsuIraanl)izen MLR
o‘ndl S| o =3 ] ] O‘dl ° aaa < !
1. waanifluda control Wiulaelduaanuuin 2 mi dawgadninl e MLR fiulagld

aalu plate ANanwuzidy V shape
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'
o

2. twgadnilusia control waziaaaNnUfAzen MLR luiuinAanads 3600 rpm ifluean

= a

5 11 gaunni 4 °C uarilufiaanuiza 2000 rpm lunan 5 Wi gungi 4 °C

Q a
v v 1

3. a1Nudie supernatant LALAN PFA 100 ul $8dmsaeLAses flow cytrometry @1U5LIEIAR

1
=

fuflu control - druiadTIvialARTEA MUR /vialifies CD4  waz CD8  15unns 25
(CD4/APC 20 ul, CD8/PERCP 60 1l + PBS 420 pl) 31111l incubate Tl aunan 30
W Ui 4 °C

4. \dleAsuinaniiy FACS 150 pl iTufipnnaia 2000~ rom. ifluaan 5 uii BUUNH 4 °C
anAn PEA 100 Ul wanilasulildviaenauin 2. mi sasndgLaTas Flow
cytrometry lngazitangelail (% lymphocyte proliferation wazazinldauanien

stimulation-index (SI)

3.2.4 N15ANUI

® Stimulation index (SI) \lunsAuAIALEIAT % lymphocyte proliferation U84
recipient lymphocyte ﬁm:ﬁué’qa donor lymphocyte NeUN1TRBLAIUAINNT
Aael % lymphocyte proliferation 83 recipient Iymphocytems\iimd donor

lymphocyte linsz s

S| = % proliferation of recipient response to donor cell

% proliferation of unstimulated recipient cell

® Estimated glomerular filtration rate (eGFR) %128l mL/min/1.73 m’

3% abbreviated"MDRD equation'” (§1915uan creatinine anA1 Jaffe assay)

16

=186 x (S.Cr)'1' ‘o age'o'zoax 0.742 (for woman) X 1.212 (if black)

38 re-express MDRD equation (§1%150UFN creatinine a1n3p Enzymatic assay)

-1.154 -0.203

=175 x (0.95xS.Cr) x age X 0.742 (for woman) X 1.212 (if black)
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3.3 MauiusILsINGaya

ginnsdafudifiusmusmudays 1uindeya uaznsaasunuanysnizasdeys

a

LW'asLﬁblmmumummqmuwm\\ﬁ WWWMMMMM

3.4 ﬂ’]‘é")Lﬂﬁ"]"‘Vi‘ll’ﬂ'w_—‘ ‘ _d

.

NAFDUAINHUARA Tneuisfilaenfunguandy

OIRIEAD]

b

N9QULT

Y\ A
® estirlla-ae glomeru

| .
obreviated WRD equation
4 SPSS version 1‘ ﬁ?’)Lﬂ?%WﬂﬂNﬂ Tmﬂ‘WJn parametric test (two-independent-

@uﬂﬂwwﬁwmﬂwﬁ
ARIANTAUNNINYA Y
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N

NANNSIAE

faeilasunsgndagladndannsAme e 11 e ufihamany 8
9181 IWANTUY 3 3181 Heaessidne 21 1109 61 1 maqu,a?iﬂ (mean + SD) 48.7 + 14.3 1
wiiailugfilae living related transplantation 49191 8 9721 Hilagl cadaveric transplantation
drunn 3 1 fusanalitenessndng 22 1 5961 T e9yiafe (mean + SD) 40.9 + 12.8 1§
S2IZIIANTUNALADH (ischemic time) lu living related transplantation Lfﬂ?}lﬂ (mean = SD)
52.5 + 20.1 Ul WAzIzEEIaAINALARn 1Y cadaveric transplantation 1@l (mean + SD)
1,142.3 + 2465 u il dned HLA mismatch Bausl 0 59 41988 (mean + SD) 2.4 + 1.2 e
panel reactive antibodies (PRA) Faupl 0 1 98 1Ael (meah + SD) 33.4 + 41.4 % #fflog 3

o k%

98NgUYT Auiuaaues ESRD uazenandAuiuidilesliiulsuanaldlunnsem 5

Q q

& 3

M15197 5 uanstayawugudthalgnonglandasiunisAnen

Characteristics - - A 2 . Values

N i
Sex

® Male (n) 8

® Female (n) 3
Age (y)

® Donor (mean + SD) 409+ 12.8

®  Recipient (mean + SD) 48.7+14.3
Type of renal transplantation

® Cadaveric (n) §

® Living (n) 8
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a 3 ¥ &’ 2 1 ' a v
M15197 5 (sia) uanstayanugudiladgnaalandnsannmsinm

Characteristics Values

Ischemic time (min)

® (Cadaveric (mean+ %
. --q"-;.

® |iving (meant

1,142.3 + 246.5
52.5+20.1

HLA mismatch (n) /

e 1
o 1 2
e 2 1
e 3 6
e 4 1
HLA mismatch (mean # SD) 23+1.2
Cause of ESRD' (
® Presumed chronic g nephritis - 4
® Diabetic nephropa | v - 2
® ADPKD’ TN 1
° 1
® Unknown 3
Smoking (n) L 3

Immunosupressivr_:' qgi
® Neoral, thoprine, prednisolone M 3
® Rapamune, r‘omrednisolone u 1
RN INY03
Ta , myfortic, pred ‘

o)(mean + SD 334 +414

PRAS&(‘, ) | g o o
YA ANT1INYINEY

9
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4.2 uaanwsraInisilgnansle

%

mﬁwﬁmmﬂﬁiﬂ@ﬂdwimme”lf’iﬁqmiwﬁ 6 AINAUIULHA mﬂ@ndmimﬁﬁﬁm
AsAN®I 11 378 A delayed graft function anidusias hemodialysis Aelu 7 Juuas
ddaTiedu 3 e Tmﬂuﬂ-‘hmuﬁﬁﬁjﬂqa 2 sneifip acute rejection wudn 1 lu 2 efiiin
acute rejection aflusiadNa allograft nephrectomy lazuan1awensanenlinisatiagedn

\{l4 acute humoral mediated rejection N&89918

e nigiles ™ 308Msed neprhectomy Walfmaadilaeies 10 s1efia1nie
FAMNATL 3 1AeW LAEWL3NAT creatinine oAt (mean & SD) 1.3 + 0.4 mg% WAZA1

estimated glomerular filtration rate (mean + SD) 55.3 + 16.1 mm/min

A151991 6 WARINAANSUAINISLgnanelea

] 7 T

y F I

Renal ali'ogre}fff outcomes | : Value
| Y . # + | 1

Estimate glomerular fltration rate

(ml/min/1.73 m°) (mean * SD) 55.3+ 16.1
Creatinine (mg%) (mean + SD) 1.3+04
Biopsy proven acute rejection (n) 2
Delayed graft function (n) 3

4.3 WA proliferation of T lymphocyte of mixed lymphocyte reaction by CFSE assay

doya proliferation (%) lsmantuaeyis 11 918 wudalungu negative control &3

a

sznatsqemasaed  recipient ewatnamas  (10° cel)  Iasgldffansydunasann
p d

¥

incubation W11 3,4 UAY 5 TUATNNIMEAUAZNGNNGNNITFAIE donor! cell NIgnaneILa

q

2500 cGy Maz 3500 cGy WanaMUstiNa N1 Eu Mg donor cell #ldngzsulsan 2

nawelae Aa donor cell 10° uax 10° cell Tnauanata % proliferation 13famanen 7
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A1519N 7 WAAIAN proliferation (%)IABILLNANNANITRILLEY, I1UIU donor cell LA

ATUIUIUNLNLNE
' ¥ .
YN &N .
Group Mean proliferation (%) SD
i r T il

Negative control day 3 (recipient) 4.08 2.37
Negative control day 4 (recipient) 4.66 3.47
Negative control day 5 (recipient) 4.63 3.73
Recipienteronor2500 10* cell day 3 3.28 2.36
Recipient+donor™™” 10%cell day 4 3.45 2.01
Recipient+donor™™” 10%cell day 5 352 3.44
Recipient+donor’>® 10° cell day 3 4,08 5.98
Recipient+donor’™™ 10° cell day.4 8.30 3.76
Recipient+donor™™ 10° cell day 5 11.67 9.41
Recipient+donor™™ 10* cellday 3 3.53 2.21
Recipienteronor3500 10" cell day4 Sre 2.03
Recipient+donor™™” 10 cell day 5 4.07 4.89
Recipient+donor™" 10° cell day 3 8.18 6.57
Recipient+doner™’ 10° cell day 4 8.84 475
Recipient+donor™™ 10° cell day 5 10.54 9.01

= =y ' a P ' ' o A
@’mEJ@ﬂ’]?ﬁﬂ‘ﬂ’miﬂwumi‘mmmm culture Nmﬂm@ﬂ?ﬂqMﬂq?LLU\?Lsﬁ@fs‘ﬁﬁﬁlquw 5

Lﬂm”uﬁﬁmam_iqﬁqmnﬁzgm wenaIrHsaN donor cell ﬁl%’ﬁﬁm@ﬁi@mafmzéjummmﬁq
299 recipient lymphocyte 1agi donor cell 10° cell aznszfuliAnNIsuLNIA&NINNGY
negative control agingltiad ATy (0=0.02) wann’ld donorcell 10° cell WLANNTUINITAN
laumnAngann negative control d9n13a78LA9 donor Aael 2500 Gy wa 3500.¢Cy s

TdwumuuAnseIeIN TNz FuNNsuLsaas AagLln 24



% proliferation

12 1

10

Megative cantrol Donor®®® 10*

45

Mday3
Elday4

Oday5

Donorzs90 108 cell Donor®*® 10° cell Donor®™® 10° cell

51" 24 uansAn proliferation (%) IAELLNAINAIIRNE LA, 31431 donor cell KATATUIU

[

A
UNTNINS

4.4 W@ stimulation index (SI) of mixed lymphocyte reaction by CFSE assay

A1 stimulation index NlfaINNgNFAIABKLNAINNIFA-LAS, 21133 donor cell

UAZAUIUIUNLINMNE LA 1FARN9I90 8 WLIFIAT stimulation index 1849U7 5 HANEI4R

M15199 8 LAMIAT stimulation index TﬂEILL‘LiWI'mn’l‘m’IEILLm, 74U donor cell Lag

ANUAUSUR LN

v Group Stimulation index SD @
Recipient+donor®> " 10" cell day'3 0.92 0.46
Recipienteronor2500 10" cell day 4 1.09 0.89
Recipient+donor™ 10 cell day 5 1.49 1.63
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A15199 8 (FR) WAMIAI stimulation index TALILLINATNNITRLLAS, 971U21 donor cell

BAZANUIUIWNLNLNL

Grou "§:\ ’ / ?fi)dn tion index SD
Recipienteronor2500 10° cell day 3 2.38 1.80
Recipient+donor’™™ 10° cell.day-4 3.08 2.59
Recipient+donor’ ™ 10° cell day'5 5.56 6.48
Recipienteronor3500 10" cell day 3 1.09 0.67
Recipient+donor’ 210" cell'day4 1,01 0.81
Recipient+donor’™® 10" cellday.5 1.68 2.27
Recipient+donor™™” 10%cell day 3 2.63 2.39
Recipient+donor™®® 10° cell day 4 2.80 2.03
Recipient+donor™ 10% cell day 5 4.56 5.70

Stimulationindex p=NS
I |
] p=0.03
5 ]
Mmday3
4
B day4
3 ] Oday5
R
wee
L o
]
Bt
11 b
R
i s b

Mnnnrs00 104 rel|

u

[

dl 1
UNUNINTS

Mnnnrzs00 108 cell

Dionor3aod 104 cell

Donaor3sad 108 cell

519 25 LAAYAN stimulation index IAEILLNAINNITRILLAY, 911493 donor cell hATA1IL
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TaaN lUTAMNLANFANNTZUINLTNIUNN TR 8 LA9LAN131E donor 10° cell {AN stimulation

o o

index g4n41n191d donor 10" cell aginaRBdATY (p = 0.03) (317 25)

. 2 = A= o v f Ql' o % 5
ﬂﬂuuﬂ’]iﬂﬂﬂqu@\‘]ﬂqﬂﬂﬂ@ﬂ@m@ﬂﬂq?UNLqum 59U Iﬂﬁﬂfﬁ donor 10 cell WAZEN

AYUUAY 3500 Gy HINITIATISANA

4.5 uan15L3aULTIaUsEUITIAT stimulation index NUAALLTHNG %)
4.5.1 wlFauiiiEausT1an9AA stimulation index (SI) nuTiaraInslgnansls

1 v dl Yar 1 %4 1 Y a .
wudnguaanldfunasindatlgnanalaaindusannanesnig (cadaveric  renal
transplantation)*(n=3) /Huun Iuae et Sl gsndndiloanlasunasindnilgnanelnaing
13a1ANTIR (living-related renal transplantation) ' (n=8) WAlLWLAINNLANA1IRE NI

o o o

e Atynneatin (6.69 +8:05 vs 3.77 £5.02, p= 0.68) (3111 26)

. p =068

-+ Living-related (n=8)

@ Cadaveric (n=3)

Stimulation index
\Q
N

Living-related (n=8) ' Cadaveric (n=3)

51191 26 ugngF stimulation index keMANTRALEINTUgNaN L 6

452 \UFaLNEUTEKIN9AT stimulation index (SI) N panel reactive antibody

(PRA)
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1
=

wudngiaenlasunisinsngnanelanien PRA > 25% (n=4) Huualinaesdn S

1
aal

49n91§iloaNTAN PRA < 25% (n=7) il ldnuAuuaNA1eatinalie g1 Atyn19ania (6.31 +

6.35 vs 3.57 £5.54, p = 0.13) (317 27)

7 p=0.13
[

6 -

5 -
x
[}
2 4
= 7 PRA < 25% (n=7)
S “
= / E PRA > 25% (n=4)
E
£
n 24

]_ -

0- 7 ,

PRA < 25% (n=7) PRA = 25% (n=4)

5% 27 uansAn stimulation index keNAINAY panel reactive antibody (PRA)

4.5.3 181 N85 1I19A stimulation index (S1) U HLA mismatch

wudngUaanlasunisehsndgnanalang

A1 HLA mismatch > 3 (n=7) Tuualiu
2199A7 Sl gendaftliefiA HLA mismatch < 3 (n=4) ustlnuaaiuuansngaened

WANATYNNADEA (5.97:46.83 vs 2.10 £ 1.50, p £.045) (317 28)

4.5.4 ad3 e ugz1919AN stimulation index (SI) NU recipient age

wusadisenlasunasesnilgnaselaniany< 401 (n=3) Junelinzasan Siga
nangUaeniens = 40 U (n=8) atinslig&ATYNNATA (7:89 + 6.87vs 3.32 £ 5.14, p =

0.04) (gﬂ‘ﬁ' 29)
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p=0.45

Stimulation index
N
Il

N

N

HLA mismatch < 3 (n=4) HLA mismatch >3 (n=7)

# HLA mismatch < 3 (n=4)
@ HLA mismatch >3 (n=7)

517 28 uanapn stimulation index LeNAINAY HLA mismatch

p =0.04

Stimulation index
SN
Il

Recipient age < 40 (n=3) Recipient age >40 (n=8)

# Recipient age < 40 (n=3)

m Recipient age >40 (n=8)

gﬂﬁ 29 LLAAYAN stimulation index WaNATX recipient age
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4.5.5 13aunauszingAn stimulation index (SI) N delayed graft function (DGF)

wudngilaediia delayed graft function uasnseinsinlgnanela (n=3) duunlix
219377 S| gandnfilaedlaiifin delayed graft function (n=8) usliwuAa NUANFiNaENIH

WANATYNNNADER (6.82 +7.97 vs 3.71 £5.01, p =0.44) (319 30)

—

g p =0.44
S r |
7

6 _
x
()
2 5-
. 4 » DGF (n=3)
% 2 No DGF (n=8)
S 3-
=
h 24

1 -

. % ,

DGF (n=3) No DGF (n=8)

51% 30 uanAn stimulation index KENA1NNIFLNA delayed graft function (DGF)
4.5.6 1UFauINaugz919An stimulation index (SI) N acute rejection

wudgilagifia acute rejection (n=2) {A1 ST ganangilae?ldifia acute rejection

(n=9) (9.99 +8.23 vs 3.36 +4.8, p = 0.05) (31/7 31)

4.6 ANANNUESE1I14 stmulation index (SI) wag estimated glomerular filtration rate
(eGFR)

dl a Yo dl a . . v v | o
Luﬂ\mrzﬂﬂw 1 ?18NLNA acute  rejection wAaFestNfalnaan (renal allograft

&Y

nephrectomy) 7ia ld4ana eGRR A 3 AAUMEN 10 518l WAZANNANTNIANE NN UFIZUG S|

u

WaT eGFR Tngl Spearman’s correlation WUAN & INTONNIAMNANRAUSTENGNG S| waz

eGFR (r=0.27, p = 0.45) (317 32)
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12 p = 0.05

10

~ Acute rejection (n=2)

m No acute rejection (n=9)

Stimulation index
[e)] oo
\w

N

Acute rejection (n=2) No acute rejection (n=9)

517 31 ugAaF stimulation index WENAINAISLTA acute rejection

Correlation between stimulation index (SI) and estimated
glomerular filtration rate (eGFR)

Stimulation index (SI) | R=0.27. p=0.45
18

16 (2 4
14
12

10

PS L 4

o N~ O ©
*

'S *

0 10 20 30 40 50 60 70 80 90
Estimated glomerular filtration rate (eGFR) (m!/min/1.73 m?)

5UN 32 uanvANANRUTIZNIN stmulation index WAz estimated glomerular filtration

rate
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1. Huaenldfunisugnanalnienyieandn 40 Uzl stimulation index 7l#an pre-
transplant mixed.lymphocyte reaction 1t CFSE ‘assay gunanfilaendanguindn 40

o

1 atieliedAnata (o =0.04)

2. gihenldfunastgndatlanifianistfias awu i aunatiiuus iuaziiea - stimulation
index 7l@aIN pre-transplant mixed lymphocyte reaction Imel CFSE assay Q\‘mfj’]

Hulaenldiianisufias b unuasuwas (p = 0.05)

3. nsAnmudsldaNaTnIr YA NdNUSIEdNy  stimulation  index  #1l6ann  pre-
transplant mixed lymphocyte reaction Inel CFSE assay Ml estimated glomerular

o i
filtration rate " 3 LAY
andsrauanigIas

lagannnisAnmiiifi pilot study ALAUNTTNT mixed: lymphocyte reaction lag
CFSE assay \itatlszifiunnsutiafaaad T lymphocyte lifaaanndadiunisinm " day
i EANLANSiL e BuRaus 24-48 %‘EmLLimmmzwumiLLmﬁqmﬂﬂﬁqmﬂaxmm
ufl 5-6 m@qmﬁ?i_imwauﬁwmﬁummmﬁwzﬁ@mmm Tdaupesfunuiadians
donor cell WiAnTTI 2500 cGy WAz 3500 cGy Muald liunnmnafiu Audndiuses donor
cell A8 recipient cell (responder) WA INAATY ABNNTULNF2284 recipient Tnadndau
And9ma94 donor cell #a recipient cell (responder) WAL 1:1 aziiAn1InNgEsw
recipent cell HN13utieFiagendNgNALAN (unstimulate‘recipient cell) uargandIdAdIY
Aad21989 donor cell @2 recipient cell (responder) WAL 110 GalndiAeafunasinem
283 Tanaka'” #141/3310459@ 3000 cGy @18uas donor cell ey anisutiauazld

%

dn@n1 donor cell 618 recipient cell (responder) Winfiu 1:1
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it}

nsAnRnuIngiaendengdanndn 40 U1 stimulation index ganangilaay

o

. = @ o A A 0 v | ay =
AIYNINNIN 401 mmﬁqLﬂuﬁ%wu\m'mmﬁ?mnmwimmmsmumummmgm@mumm

Lo

o

ulantlaanlnaengtiasasinisnauaue e ANTUNgININ

u

= ail/ | | . . |, v dl a a a Y dl
naANENNLTIAY stimulation index 2846tlagfiian9Ufias IadAgendngilaed

L a a <A ‘= : | Ao o o aa A
VLNLﬂﬁﬂ’]?ﬂ{]L@ﬁilﬂ (p.= 0.05) "Nﬂ‘ﬂ')’ﬂllllﬂ')’]&lLLﬁ]ﬂm’N’ﬂﬂ'NNuﬂ@’]ﬁﬂ&Wﬁ\iﬂﬂm LUBANANN
= .11 a a = a @Y = o % 1=l ] aa
ﬂ’]ﬁ‘ﬂﬂ‘]&l”]uLﬂﬁﬂQL@ﬁimLWﬂ\ﬂ 2 ngpailusesas 18 ’N@’]“’QVI’]IM1NN®QWNLL[ﬂﬂ[ﬂ’N‘V]’N@ﬂﬁ]

a o N n‘d 421 a o L z:ll a a QI Ag [~3 2
‘VI’]ﬂNQ’]uQuQﬂQH‘Wﬂﬂ‘]:f’]ﬁJ’]ﬂﬂuLL'Z\]EﬁJ@’]u’Juaﬂ’lﬂVlLﬂﬂﬂ’]ﬁ‘ﬂ{]mﬁiﬁﬂLWN‘HNﬂﬂW@@:ﬁLL@@QIM

° o

AN UAN AR E N A 1A 9ATE L wazaandeyaurialadayadn pre-transplant

a

'
o 6

MLR Inel CFSE .assay /Hagrddniugiunisfianistgiasln @elinazenanuduiug

wmileuri post-transplant MLR Tagl CESE assay inanasansaludilaailgndnesiu’”

1
o =

uaNANUSINLTAn stimulation index ftlaedl PRA > 25%, HLA mismatch > 3

uaziin delayed graft function Huualtingangndiloeiidl PRA < 25%, HLA mismatch < 3

v
o o o

wazluifin delayed graft function waldiANLANANvtNIlTadATUNNaTs Teilanases
%

o = JRppy ° .
ANAYNIFANENN LRI UNINNTT

a

4ATNENNIANHIUNLZIAT - stimulation index N11AaN pre-transplant MLR Tne

o I

CFSE assay lWHAuduAusiuan estimated glomerular filtration. rate 91 3 {AaULN81NNN

| o

1A correlation (Spearman’ s Rho)  Hutthiunsizdniladaninasanisiieaueeslad

o

wnane damasnauRn s 1iv alawasnistgnngle aBnuazssfuTeassnA AN

= o o 1

818 789§1FANA NIfaTanInaulad1az Tannunisdnssanasianuiusnetneuan

WanaralAszidayaLuL multivariated analysis4ianruaNusazTIadeNEHasan19M19U
1048 enan AN RN LEsE9dn9 stimulation index fiLAn estimated. glomerular

filtration rate 16

ABLAUDUUE
dl = a o ?‘J/ cgqul o o 1 £ =® o 1 @ 1

1. asaannsAnenids luAsaRlanuiae 1 e asanan 1 e N unnsn 9 ey
A1 stimulation index Ml&ann pre-transplant mixed lymphocyte reaction Imel CFSE

v
v o =

assay lungusaudssinetihniauinsy AsiumninisiusIetuiNTueIaa YN

o o aal‘Li/

I ifiunanuuanstsaenal g Ay nneans i
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2. N9 pre-transplant mixed lymphocyte reaction Imel CFSE assay N lfauiunIg

'
v a !

ANMUANTINAWaE 118 crossmatchng, PRA uaz DSA Lila

a

eI UANNIRLNA1N

a

o

dunsmsfAninislsziiumg ’”' uniAniunaunslgninglaanysnininau
3

atv
ﬁm:ﬁﬂmjmslﬁmm?ﬂf‘\ ymmimﬁmqmuﬁu
GLT P -;’.." 7-7 ; . o
3. NNACHINENUHUNIZANET mixed Iyn@mn Imel CFSE assay Iu@]ﬂ%l

1
al
|

dl - 1 o By i dl g
mimum?mﬁw Ugninels \WaAN

by Aunagineanaedta o anuziuduaztinllgnag

B

U89 post-transplat  mixed

AU INENINGIns
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