1=
%2

~

N’

NSC91-2314-B-002-408-
91 08 01 92 09 30

9 2 12 31



NSC91 2314 B 002 408
2002 08 01 2003 09 30



(PTK)-c-Jun/ AP1

0, 4 24, 72, 240
RNA RNA de-generated DNA PCR
DNA 170 base pair PCR TA-vector
ampicilin DNA
Dig PTK | ibrary
DNA Di g
Di g colony i ft
PTK 4000 col oni es
[ PTK
0.025% PTK Do
bl ot PTK RNA

c DNA Dig

PTK

PTK



PTKs l i brary
PTK

Abstract:

Keywords Apoptosis, ischemia/reperfusion, signal transduction, protein tyrosine kinase

Apoptosisisinduced after ischemialreperfusion injury, which diminishes renal function
after transplantation.  The damage might be related to the release of free radicalsin the
oxygen rich reperfusion. Oxidant-induced apoptosis involved intracellular signaling
pathways, especially the tyrosine kinase-c-Jun/AP1 pathway in the glomerular. In our
|aboratory, we found ischemial/reperfusion apoptosis injury can be reduced by free radical
scanvenger fullerenesin renal tubular cells. The pretreatment of water-soluble fullerenes
regul ate several apoptosis genes, however, the knowledge of protein tyrosine kinase pathway
regulated by oxidative stress and the subsequent recovery were limited. The aims of this
project are to elucidate the signal transduction pathway in ischemia/reperfusion and may
provide some protecting mechanisms to preserve the organ function during renal
transplantation.

Wistar rats are used to induce ischemic renal failure. One of the renal arteries will be
interrupted by hemoclip for 45 minutes and removed to reperfuse the kidney, the other
kidney in the same rat will be used as control. The ischemia/reperfused kidneys will be
harvested after 0, 4, 24, 72, and 240 hours after the treatment to cover the various stages of
damages and recoveries. The RNAswill be isolated from the kidneys and a set of
de-generated protein tyrosine kinase (PTK) pcr primers are used to amplify a conserved
region in the PTK gene family. The proposed 170 base pair pcr products will be cloned into
TA-vector for DNA sequecing. Randomly picked colonies will be sequenced and
Dig-labeled. The identified genes will be pooled and hybridized the previous cloned PTK
library. The non-hybridized colonies will again randomly be picked, sequenced, and
Dig-labeled to hybridize the same colony lift membrane. The elimination hybridization cycle
will repeat for 3 to 4 timesto identify every PTK cloned. The colony lift membrane about
4000 colonies will be used in order to cover most PTK speciesin rat. The sensitivity of this

screening and the subsequent analysisis estimated arround 0.025% in the mRNASs



population. Dot blot of every identified cloned will be used to hybridize Dig-labeled cDNA
probe from the ischemic kidney mRNAS.

The results of this project can provide useful informations of PTKs signal transduction
and possible therapeutic interventions for renal transplantation or ischemic damages.
Furthermore, the dot blot membrane of rat PTKs can be shared to other researcher using rat

as experimental model.

Objective:
Background

Kidney transplantation is one of the most routine solid organ replacement therapy at
present time. Many evidences show that a good prognosis rely on several factorsincluding
major histocompatibility between donor and recipient as well as the degree of acute ischemic
damage caused by hypoxia and reoxygenation of the kidney [Zager et al 1994]. Since mgjor
histocompatibility can be matched between donor and recipient by either serology or PCR
commercial kit. Ischemia/reperfusion poses a mgjor cause of renal dysfunction and delayed
graft function after transplantation. The damages may either from hypoxia or the generation
of free radicals from oxygen-rich reperfusion. To minimize the adverse effect of
ischemialreperfusion, it can be improved by: (1) limiting ischemic hypoxiainjury or (2)
protecting kidney from offensive ingredient in the reperfusion [Bonventre & Weinberg
1992].

Despite vastly reports on ischemia/reperfusion in kidney, the mechanism which leads to
renal deterioration and organ failure remain unclear. In our previous study, the therapeutic
effect of free radical scavengers suggested reactive oxygen species play asignificant rolein
renal function after ischemia/reperfusion [Chien et al 1999]. Reactive oxygen species
(ROS) act as second messenger during myocardia adaptation to ischemia and tyrosine
kinase and MAP kinases are the targets for (ROS) generated in the preconditioned
myocardium [Das et al 1999]. Because p38 M AP kinase might be upstream of NF kappa B,
its activation appears to be important in the translocation and activation of the nuclear
transcription factor NFkB. In turn, avariety of stress-inducible genes may be induced by
NFkB.

ROS are well-known to trigger apoptosis in various cell types [Jacobson 1996]. Using
an experimental model in our laboratory, we found that apoptosis of renal tubular cells could
be induced in rats by no less than 45-minute ischemiafollowed by 1-4 hour reperfusion.
Tubular apoptosis can be detected by severa advanced techniques including DNA ladder,
TUNEL, gene expression and Annexin V detection [Chien et al 1999]. Accumulative reports



have suggested the importance of c-Jun N-terminal kinase (JNK) and its substrate c-Junin
the signaling pathways to apoptosis. For example, the exposure of cells to apoptotic stimuli,
including ultraviolet light, g-irradiation, tumor necrosis factor-a, and ceramide triggers INK
activity. When negatively inactivation of either SEK 1, INK, or c-Jun can prevent certain
apoptotic process [Chen et al 1996, Butterfield et al 1997, Sluss et al 1994, Verheij et al
1996].

Heat shock protein have been shown to interact with other transcription factor in several
signal transduction systems. The steroid and dioxin receptors are bound to hsp90 through
their hormone-binding domains, and several of them must bound to hsp90 to have aligand
binding site exposed. The binding of ligands to these transcription receptors promotes their
dissociation from hsp90 which exercise their fist step in corresponding signaling pathways.
Several protein kinases, including the Src and Raf components of the MAP kinase system,
are also bound to hsp90 [Pratt 1997]. Apoptosis also have strong correlation to hsp90, recent
report from our laboratory showed retinoic acid-induced apoptosis reduced hsp90 expression
after 6 hours of retinoic acid treatment [Wang et al 2000]. A RAR-a specific antagonist
R0O41-5352 successfully compromised the effect of retinoic acid inhibition in alymphoma
cell line.

In this project, we will try to clone al tyrosine kinase genes in rat kidney by specific
degenerated protein tyrosine kinase (PTK) PCR primers. The putative PTK conserved region
will be cut out and cloned into plasmid vector. The vector will be used to sequence al PTK
gene fragments. GCG database will be used for sequences comparison. It is estimated that
about one third of the PCR product are actually serine/threonine kinases. When al the
cloned were identified and dot blotted onto nylon membrane, the ischemialreperfusion
kidney mRNAs will be used to reverse transcribed complementary probes and hybridized to
the PTK membrane. In each treatment, we expect to have different pattern of PTKs.

PTKs and phosphatases play key rolesin various cellular responses including
mitogenesis, adhesion, differentiation, transformation, and apoptosis. Previous literature
suggests that tyrosine phosphorylation/dephosphorylation-dependent signal transduction can
be modulated by the intracellular redox status [Monteiro and Stern 1996]. In general,
tyrosine kinase activity is stimulated by ROS directly or indirectly. For example, H,O,
stimulates phosphorylation of tyrosine residues of the insulin receptor. In contrast, tyrosine
phosphatase activity may be inhibited by ROS. Administration of sodium nitroprusside
(nitric oxide releasing agent) to HEK 293 cells induced JINK 1 and INKK 1 (SEK1) activity.
However, INK 1 activity can be compromised by N-acetyl cysteine or NG-nitro-L-arginine
(nitric oxide synthase inhibitor) [Kim et al 1997]. Base on this observation, nitric oxide must
activate INKK 1 (SEK 1) before INK. When cell encountered certain stress conditions
Stress-Activated Protein Kinases (SAPKS), Extracellular Signal-regulated Kinases (ERKS),
and INKswill all be activated. Amino-terminal transactivation domain of c-Jun was used as
substrate for SAPK s activity. In ischemia/reperfusion process, SAPKswas not activated



when ischemia alone, but after the subsequent reperfusion. The magnitude of SAPKswas
ranging from the start of reperfusion to 5 minutes (4.6 fold), 20 minutes (7.6 fold), and 90
minutes (4.9 fold). In parallel, the ERK1 and ERK 2 only increased about 1.3 fold 5 minutes
after the reperfusion [Pombo et al 1994]. When using Madin-Darby canine kidney epithelial
cells as model for ATP depletion and repletion treatment, the SAPK's profile and the time
course was the same as ischemia/reperfusion. The SAPK s activities in both kidney
ischemia/reperfusion and canine cells in depletion/repletion were quickly activated may
trigger part of gene regulations in kidney ischemia/reperfusion, possibly enhanced the c-Jun
transacting activity [Pombo et al 1994].

After the rat kidney PTKs cloning complete, we will challenge the PTK s panel dot blot
membrane with complementary mRNA probes from every treatments ( time course after
ischemialreperfusion, specific inhibitor of PTKs pretreatment, anti-oxidant, and free radical
scavengers). According to the sequential changes of different probes, we will have a profile
of how the kidney signal transduction pathway response to ischemialreperfusion. By using
the PTKs panel membrane, we will explore the possible PTKs blocker or inhibitor to
modulate PTK's pathway. The final goal of thisresearch isto find possible therapeutic
intervention to preserve kidney function during transplantation or physiological
ischemia/reperfusion damage and diseases. The PTKs panel membrane can be shared or
exchanged to other research groups using rat kidney model.

Results and Discussions

According to the PTK conserved db@Bi hssB8haeh:
database for 43 protein tyrosineokhendd66orel
colonies. All the DNA sequences rarphylnad grrziea
relation. The sequences and the phyl ogenic
Among the 43 sequences, two of them are complete homolog to human (include cAbl). The rest of 41

clones are under investigation.

Although 43 tyrosine or serine/threonine protein kinase are cloned in this project, thereis preferentially

expression in kidney among all published 100 protein tyrosine kinases. Subsequently using other organ

for the tyrosine kinase screening should be able to complete the rodent homologous of human protein

tyrosine kinases and the preferentially expression in each organs. The profile of rat PTK should help other

researchers using rat model.

Self-evaluation
The direct results expected in this project:
Prior to this project, we have detected the apoptosis during the time frame of renal



ischemia/reperfusion in the rat. We have found the best time to induce most significant
apoptosis. A paired of degenerated PTK PCR primer will be used for human protein tyrosine
kinase cloning and adapted to this rat kidney model. We have identified 44 different clones
by using this primer (Figure 2). In the project, we will continue to explore and characterize
PTK profile of ischemia/reperfusion kidney in every time frame. We will expect to have
differential pattern of PTKsfrom control, ischemia/reperfusion, anti-oxidant pretreatment,
and free radical scavenger pretreatment. From these interaction of signal transduction
pathway, we hope to elucidate possible therapeutic interventions to minimize the damage of
kidney during ischemia/reperfusion.
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41.txt
GAATGCCCATACGTCATAGCCTTATNGTTGCCCATGTTCTTAAGTCTAATTAGAAAGCCAGTGG
TTAATGCCAAGATATGTATGCCATTACTGTACCTGTAGGGATATCATGCCTAT
CAGGCCATTGATATCAGGTCATTGATGTGGTACATAGACTATATATAT

43.txt
TGCCTTGCAAA...TAAATATTGAATTAATGAGCAGATGAATAGAGGATGGATGGATGGATGGAT
GGATGGATGG....ATGGGTAAATTGATGGGTAGATGGATACATGGGTAGATGAATGGATAG.ATGG
ATGGATAGATGGATGGATAAA...TAGGTG

46.txt
CCCAGC...TTTCTATGTTTGAGGACTGATAGGAAGGTAGCTCTGTGGCCTGNAGGGCACCTAGT
GC...CTGCATCTGAGAGCCTTGTGGTAAGTAGTGCAG.AGGAATGGGAACATGAAGACCACTT
CGAGGA..TGGCA......AGCACACATGGG

47 txt
TACCAA...AGACTGGTGCTAGCCAACATTCAATGAACCATATGTTTACATAGACACTTCTTGAG




AAAT.TAACATGCGTATGTGCAGTGGTGAGCAGATGACCTAATGGAAAGGCAATGGGTACACA
ATACAAAAGGGAATGCAAAGAGGTAGCTTCATTCT
48.txt  .GC.TGGCACG....GGAA.. TGGCAC......CGGACCACCAAGA........ccoeun. TGAGTGC...G...GC

£SO 7' GG.....AGGGAGGCAGAGACAAGA..GAAGGTCACAGGGCAG..CTG.NCCC
AGAGCAC.ACAGTAGGTGGCAAAC..AAGGGAGTGGGG
TATGCCTTTAACAAGGAGG.AAGTTGAGGA....GT........

52.txt ... AAACTTAAATATGGTGCGGCTTCTATGGAAATNAGTT......... AGTNCCTCAAAAAG...
TTANCAACANAAGC.CGGTCATGGTGGTGCATGCCTTTAA............. TCCCAGCAC........... TCGGA
AGGTAGAANCAGGCA

54.txt
CGT....AAGACTTCTGCTCCCCGT.C.CCGGACACTCTGGGTAGAAAAAT..ATGAAATACA.....TAT
ACTCCCGGAACTTCTGTA...TTCAGGA......ccceuuu.

57.txt
TTCTC...ATTCACAATGAACATGCAGCGCTCGGTGGTTTCTCCGGGTAAATGACACGTAA.GTGT.
TGTATTCAGGAACAGGATCTTATCA....C.CAGGGTGCACAGAGCAACCACG......ceeeerererieieieereninens

......... AGCTC.GCAGATAGC.........c.cceue........C.TAT.

58.txt

AAAGAC........... AGTCT......... CCATG ...t GTGTG.....ccovueneen. GGATTCCTNGCC
TACTAA.....ATTGTAACAGA....GACGT.....cc.ece... TG

6l.txt ... GCTTCA....GGATAGCCCCC....ATTCCAGTT...GTGNGGGACACACA. TAAACACTG
AGT.TGCACATCTGCTACATATGTGTGGGGAGGCCTAG............. GTGGGTCCTGAACAAC..TGAA

AC...AAGGCCTGTC.

62.txt
ACTCCTGGATGT......GGTACTCTGT..CTTAAAAATGGTTGGGNGAGTGCTGTAGCTATGGCCAG...
AGAGACTCTTG...A...CAGTTGACCTGAGTAGCCTGAGATAAGACACCAGCAGCTATGAACAGA
CCCAGCTTCAGAACTTA.....CGAA

64.txt ... AT.CTTCAT..CAGCA.GAG....AGAGG........ AA..GGT.....GCAG.AAACCCCAGNT..........
CCTTTGT....cccuenee. CTTAGATTTT..CAGC..G. ATTAGACTGTGTGTGCGGAGAA.. AAGAGGATATA
66.txt

....... GG..........CTTTCGGA....CAGGCCAGGGTGGTCAG.......cccririiiririeiens

B8.IXE o, TCAAACAAATCGGTCT....GCT............. AT..CT....CT....... CAGTTCCCCT
TCAT.CCA..AGCTCTCAG.GGTAGAGGCAGAAGGAAGCCATT............ ATC.TTGC

TLtxt ... AA...AAAACCTGACCCTATTAAGCA..CTACTTG.GCTTTCCAAGCTTTTCCCTAAA.

AGCAACATA...TGGAT.
72.txt



A ACTTTGAGATG...GGACATGCAGGGTCTGTGTGCAC.TATATTCTGCACCTGTAGGGAGT
TTG..GGAA...CCTTCTCCAGGACCAAGTTAGACCAAGAAGTCTGAGGCCTCTCCCCATCTGAC
TCTTGAGATGCTGTCGAGGGT.AG

77.txt
ACCA...ACAACTGAGGACGACGAAATGTTCAAATTCCCACACCTATAT............. GGNACATTCCT
CCCTTCAAA....... CCGTGGCATGGGATGTTCCCAGTGAGGTGAGAGATGCCCTTCACTGATGC....

781Xt ... TTTGGCA............ ACAGTGTTT....CGGCATAATAATCGT....GAGCGCTTACTGAAC
A...AGATGTGTGGGAC.. TTTACCTTATGTCGCTCCAGAGCTTCTAAAGAGGA.AAGAATTTCAC
GCAGAACCAGT.T...

79.txt
TACTG..AAGACGTCTAGTCCCCTTGT.TCTAGCAGTGGGAGCATGAGAACTCAAAGAGATCCA
CCTGGCTTTGCCTCCCAAGCCTTGGGA.... TTCAGAGTGTGCACCACCATACATAGCTCCACTTT
TATT .o, TATATG

AGGAAGAT......TCCACAACCATNTNTGGT.ATCCTTTATTC............ TAAAGCCAGAATCA.....TGG
GG
86.txt ...AGA...AC.....TCTTGCCA... TCATATGGCT..GCTGTAATACC............. AG..TT.....CAGGGG

CA.. TTAAAGCCCCTGGTTCCAC..AGTGCCTACTCAGTAATGTACCAGGTCTGCATT.......TGACT
GC.CAGG

87.txt
TG......ACTCCGTGGTGTAGCGGTTGTAGAAGAT...AGACTCGGGTGGCAT.CCAGCGG........... ATA
GGTATAGCATCGTT...TCCATCAG..CTTTG...TAG

TAGTCTGCGGA..GTAGAT.......... GTTCCTAG..AGAGG

88.txt

GG.A..ATTCTATATACACTTGCAGC.....TGA............... GACATGTGA... T.TAAA.. AAGCAACAGTA
ACTCTTC.....C.CAGGGTCTACCT..CAGTTTGAAGAAT.ATGTCTGTC.......ccecvrerrerrnes T.CA..

89.txt
GAGTAAATAT.TTTGGTTTCCTCA.AATTACCCAGTTGTTC...TTCAA..GATA...CAGCAG.AAGGAT




TACAT.......... TTCTTGTAT..GTGGTGA..CTTGGATGTGAACAGCCCA..GGTAGATTCCTACACTTG
AATTTTTAGTAGGATTGT
90.txt

TCCA.....cce. TGGGAAGG.CACTA.ATGTTC......TCCTAGTTTTCCTCAGCG...CTTATCACTGGA
A.A..ATACAGAGGGAGACCCAAGAA.......... TGCCCGTGAGCA.GTGCACAGAGT..ACACACAA
GTTT.....

9ltxt ... C....ACC........ TCAA.AG.CTGTG...TCCCTTCTTGCTCAGCAC...CT.....CGGGAGC
T..ATGTAGTTAGGAGTGCCAC..ACAGGGTCTTCTTC...CGTTCCCCTTCAT.ATTCC..ACTTTTGTT
GC.CAGG

93.txt .ATGC..ATACAC.ATGCACACA.TGCTTTCAGACAGCTGCTCCCCAGAGTAAGA.....ATGT
TTAGCTCTG....GGACTTTAT.CT...TTCTTGGAGCAAATGGCAGATGTAAGCTT.TTGGCA C..........

94.txt
CTCACACACTAC.....ACTGCGTAGT..CCCTACAGGCCCGTGTGGGTTCTTATCTCCCCAAGCTT...
CTTAGCACCTGAGTTA..TCACAGAGTAGAATCCCAAGAAAGGACAAGTATACTTGTGTGTACA
CACTCAGGATTGGTTCAGGAGACT.ACAA

#22-new.seq
TGTACCTGTTACTCTGTAGTTACTGCAGTCTTACACATCTGTACCTGTTACTCTGTGGTTACTGC
AGTCTCACACATCTGTACCTGTTACTCTGTGGTTACTGCAGTCTCACACATCTGTACCTGTTAC
TCTGTGGTTA. ..o

#24-new.seq
GATTGCCTGGCCATCGTATCCTTTAAAATCAAATAGTTCTGGAGCACAGTAAGGGAGGGTCCC
ACATAATGTTATTAACTTCTGACCCATGACTATCTTGGTGCTCAAT. ...ttt
#25-new.seq
AAGTAACAGAGCACCAGAACAGGAGTTGACAGCTGGAGATCAAAATCAGCCATGGAGCTAAT
GAAACCTGGACCAGTGGATGCGTTTTG . .t sesesis e sessesssenens

#27-new.seq
AAAGAAAAAATTCTTACAGTGTCAGGAGTCACGGAGAAACCCAAGTCCAGCCCTTGGATTTC
AGTGGATTAGTCTCGGATAACCTCAGCACA ...ttt
#29-new.seq
CAGGGTCTTCCGTTTCTGTTTCTCAGCAGTAACACAGCCCTGATGGCCCGTTTGTTCTGTGAG
GTTTTCAGACCATCAGGATCACAGAGCACTGACCATTCTTCACAGCATCCAAGGTTTTTAAAA
CCAAAGCATGCAATATGACAACACGACC...........

#30-new.seq
GGAGCAGAGCGCCTGGCTTCTTCGTCCAGCATTTTGAGCCCCGTCACTGCTGCTGTGTGCGAG
GGCTCCTTTTCATTGTGCAAGAGCTCCCTGCCGTATGGATAGACCATAATTTGTTTATCCATCTG
TCTGTTGAAG......coeeeiririies

#33-new.seq



TAAACCTACTGGGGCCTCTTAAGGATTAGGTGCGTCTTCTCTGATTGAACACAGACCAAAGAC
TACTCTGCTGTATATGTGTTGGGGGCCTTATATCAGCTGTTGTATGATAACTGGTGGGTGGG........
#39-new.seq

CCTAAGCAGGTTGATGACAGGGGACACCTACACAGCCCATGCTGGAGCCAAGTTCCCCATCA
AGTGGACTGCACCCGANAGCCTGGCCTATAACAAGTTCTCCATCAAGTCG....cie e,
#01-new.txt

AAATGGGCGGCCCTCATATTCCTCAGCTTCAAAGAATTCTGGCGCACAGTATGGCAGCGTGCC
ACAGAAATCAATCAGCTTCTGCCCAGGAAGTGTTTTAGCAGCTAGG ...
#02-new.txt

GAATGGCAAAGTGGTAGCACTAAATTTTGCATCTTTGAGAGCTTGTAATTTTCAGAGTGCGTG
CGTGTGTGGCCAGATCCAGGTGAGCAATGCTGTGGTTGGATGT G ittt

#13-new.txt
CTTTAGTAACGAATTCACCTTTGGGAACAAGCTGGATACTTTCTGTGGTAGTCCTCCTTATGCT
GCCCCAGAACTCTTCCAGGGCAAAAAGTATGACGGTCCTGAAGTG G ...ttt



