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4770) A AAE AN WIAAAZR cyclosporin

.
T

A, prednisolone® mycophenolate mofetil

azathioprine®] AFH&-% %13, monoclonal <2 poly-
clonal antibody Fol& W& A= ATt AFd

P Adolelde A&A 4<%, cyclosporin A
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2. RNA &2

)

T2y JZ s Fgu A ddezy
Ficoll-Paque (Sigma, MO, USA) gradient
2 g% o8 Trizol®(Life Technologies, MD,
USA)el &3A A, RNAE chloroforms 734
FE3% % isopropanol® A 713, 75% ethanol =
A# % TE bufferdl &3 AlHth #2l¥l RNAE

spectrophotometry = A% 3} th,

°

3. Reverse transcription(RT)

1 pge RNAE 50 mM Tris-HCI(pH 8.3), 75
mM KCI, 10 mM DTT, 3 mM MgCl;, 200 units
Moloney murine leukemia virus reverse transcrip-
tase, 100 ng random hexanucleotide primers, 27+
05 mM ° dATP, dCTP, dGTP, dTTPE ¥35h=
20 Lo WHE E3ECIA cDNAE AL skt
g EFES 37CAA 1A WAL F 65Tl
A 102 &t RT &4E HE43t Ak cDNAE
TE buffer(pH 8.0)% FI& 50 pLZ AL T -20
Toll BTt

4. Competitive polymerase chain reaction

(PCR)

mRNA®| 455 918 B -actin, perforin, gran-
zyme B, FasL2 competitor(Competitive DNA Con-
struction Kit®, Takara Biomedicals, Japan)& ©]&
3to] PCRE Ala3t3itH(Table 1). 4 ¢cDNA €A%
< d&54A o8 FE9 9 competitor 10 xL9}
st 835 mM KCl, 16,7 mM Tris-HCl(pH 8.3),
25 mM MgCly, 0.01% gelatin, 0.33 M Z+ B-

13)

. .14 15 16 .
actin ™, perforin ), granzyme B ’), FasL'? primer

(Table 1), 1 U Taq DNA polymerase, 675 M2
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Table 1. Competitive PCR Primers and Competitors

Primer Sequence Primer location c¢DNA(bp) Competitor(hp)

B -actin 5 -GGTCACCCACACTGTGCCCAT-3' 2139-2159 350 442
5'-GGATGCCACAGGACTCCATGC-3' 2563-2583

Perforin 5 -CAGTACAGCTTCAGCACTGAC-3' 496-516 176 242
5'-ATGAAGTGGGTGCCGTAGTTG-3’ 651-671

Granzyme B 5 -TGCAGGAAGATCGAAAGTGCG-3' 3360-3380 180 242
5'-GAGGCATGCCATTGTTTCGTC-3' 4163-4183

FasL 5'-AAATAGGCCACCCCAGTCCAC-3’ 389-409 295 242
5'-TTCCCCTCCATCATCACCAGA-3’ 673-683

2} ANTPE E§38HE 16 4l ¥ 89e] Wo PCR
€ 39 B-actin® 29 cycle, perforin® gran-
zyme< 30 cycle, FasL& 33 cycle®] PCRE& Per
kin Elmer 9600 thermocycler®(Perkin Elmer, CT,
USA)E o]83td 338t PCR v 2L, 94
CelA 20&7 denaturation, 57CoA4 30%3F prim-
er annealing, 72C |4 20&3I} primer extension.
2 #gth PCR ol HAME 94THA 3023t 1
g ddsiga, FE ¥ 72CoAN oA 583 exten-
siong& F7tatgtt. FEAEL ethidium bromide®
T3sHe 2%/1% Nusieve/agarose® gelol X M7
g ¥ ¥ Aoz HAAE HUSAHFig. 1.
PCR $& &9 vxt A2 UEE laser densito-
metry& ©o]-83td EAM3o. o4 EF cDNAS
competitor®] FXHE yZe), competitor® FLZE
x&o] EA = PygeR cDNAY =& A&3iql
9. 3% & perforin, granzyme B, FasL ¥ &5 &
(fg) B-actin ¥=Z(pg) Urol BAH goz 3
At

5. BAIXz|

RE d3e PFFEFUAE FARYYL Un-
paired t-testt} paired t-test& Al83lod F F719
A4 W4E Y289t Chi-square test® ZF 9
Bx zolg wmHHch pFE 005 ITE EBAHH
o2 fo% Aoz 3. mRNA $H9) v Eo|H
W H1AE FAEY A9, gz & 839 F
TR +2X AEUAE AEle v BolH Wil 7lE
AeA2 P’

« competitor
‘ CDNA

A Granzyme B

«q competitor

4cDNA

B Perforin

4cDNA
< competitor

C FasL

Fig. 1. Competitive PCR. 123 bp DNA ladder was
used as a size marker.
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Fig. 2. The pattern of perforin expression
in each patient(n=7) who suffered
from an acute rejection. The verti-
cal axis represents ratios of perfo-
rin(fg) to /A-actin(pg). The hori-
zontal axis represents days adfter
transplantation. The discriminatory
level(see the text) was 1.67(dashed
line) : o indicates values above this
level. The vertical bars represent
the time of onset of acute rejec
tion. The horizontal bars represent
methylprednisolone pulse treatment.
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Fig. 3. The pattern of perforin expression in con-
trol patients(n=8). The dashed line indi-
cates the discriminatory level(see the text).
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Fig. 4. The gene expression of cytotoxic molecules
in the acute rejection group(Mean=SD).
Day 0 was defined as the day when the
concentration of serum creatinine started to
rise. Panel (A) perforin: 'p<0.05 versus
days -1 & 2,2 & 3,4 & 5and 6 & 7
(paired T test), Panel (B) granzyme B,
Panel (C) FasL : "p<0.05 versus days -3 &
-4 and -1 & -2, 'p<0.05 versus days -3
& 4 and -1 & -2(paired T test).
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= Abstract =

The Expression of Peforin,
Fas-ligand, and Granzyme B in
Peripheral Blood Lymphocytes of

Renal Allograft Recipients

Gyu-Tae Shin, M.D., Seung-Jung Kim, M.D.
Kyung-Ai Ma, M.D., Youngil Choi, M.D.
Jung-Eun Kim, M.D., Jong-Woo Lee, M.D.
Heungsoo Kim, M.D., Tae-Seung Lee, M.D."
Chang-Kwon Oh, M.D." and Dohun Kim, M.D.

Department of Nephrology, General Surgery’,
Ajou University School of Medicine, Suwon, Korea

Background : Previous findings demonstrated that
the expression of cytotoxic effector molecules is in-
creased in acute rejection of renal allografts. In the
present study, we serially examined the gene expres-
sion of perforin, granzyme B and Fas ligand(FasL)
in peripheral blood lymphocytes(PBLs) of renal allo-
graft recipients to assess the potential of their ex-
pression as a marker of acute rejection.

Methods : PBLs were isolated from blood sam-
ples taken on days 2, 4, 6, 8 10 and 12 after trans-
plantation. Competitive PCR was performed to eval-
uate the abundance of mRNA of perforin, granzyme
B and FasL. The mean value of each molecule plus
2 SD for the control group was set as a discrimina-
tory level.

Results : When all measured samples were com-
pared, perforin expression was significantly higher in
patients with acute rejection than in the control

group(1.84+3.01 versus 0.71+0.48, p=0.01). The per-
centage of perforin expression exceeding the discrim-
inatory level was also significantly higher in patients
with acute rejection(p=0.0003). Five patients in the
rejection group(5/7, 71.4%) showed perforin expres-
sion exceeding the discriminatory level, while only 1
patient in the control group did so(1/8, 12.5%)(p=
0.02). Perforin expression of days 0 and 1 of rejec-
tion crisis was the highest over the study period. No
consistent pattern of granzyme B and FasL expres-
sion was identified in relation to rejection crisis.

Conclusion : Gene expression of perforin by PBLs
was upregulated in accordance with acute rejection,
thus offering the possibility that it may be utilized
as a marker of acute rejection. (Korean ] Nephrol
2002;21(3):414-422)

Key Words : Perforin, Granzyme B, Fas-ligand,
Acute rejection, Renal transplanta-
tion
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