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Genetic polymorphisms in the CYP2C8 promoter region

Mika Kaneyasu, Keiji Tanimoto, Keiko Hiyama, Masahike Nishiyama (Hiroshima
Univ., RIRBM, Depl. Traslational Cancer Res )
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Gene expression profiles in the ceflular response to tecoinbinant
Pseudomgnas exotoxin A

Yasuo Oshimat, Asinobu Toje? (*Clin. Pharmacol., Jichi Med. Schl., “Mal, Ther., Adv.
Clin. Res. Centr,, IMSUT)

£-mail: oshima@jichi.ac.jp

Pseudomenas exotoxin A (PE) is a single-chain toxin secreted by
Pseudomonas aeruginosa. It kills cells by catalyzing the irreversible
ADP-ribosylation and subsequent inactivation of elongation factor2.
PE consists of three major domains termed fa, II, and . Domain Ib is
a minor domain. Domain la has been replaced by a single-chain
antigen binding protein (including growth factors or single chain
antibodies) to produce targeting toxin for cancer therapy. Some of PE
derived toxins are now tested under the clinical trials for the targeted
cancer therapy. The PE-related toxicities are capillary leak syndrome,
renal and hepatic injury mediated by Kupffer cell-secreted TNF-a. In
this study we examined gene expression profiles in primarily cul-
tured human renal tubular celis after an exposure to PE using HG-
U133 set (Affymetrix) to clarify molecular mechanisms of renat
damage. We found significant changes in transcription of enzymes
related to amino acid synthesis and RNA binding proteins.

Keyward: Toxin, mmunotoxin
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HEMATOPOIESIS - CYTOKINES AND SIGNAL TRANSDUCTION

responsebcontrol mean+15E) was 63.6% (7/11) and ihe negative pradictive value (the

number of patients who failed to obtain the response/<control mean+1SE) was 70.6% (12/ -

17), The sIL2R levels on both day 7 and 60 did nat show any difference between the groups.
Overall tiese findings demonstrate that serum sIL2R levels increasé in patients with aplastic
ahemia. Pretreatment seram levels of SIL2R might be close]y related to' clinical outcome
followmg 15 therapy, reflecung thc xmmunologlcal abnormahues in individual panents

1

Abstract# 4220 -

CML Deve!oped in a Japanese Family Transmitting a Noyel Point
Mutation in the Thrombopoietin’ Gene(TPO). Yasuo Oshima,*? Norio
Komatsu,? Keiya Ozawa,?, Akio Fujimura*.! ‘Clin Pharmacol, Jichi Med
Schl, Minamikawach, Kawach Japau. ’Hemarol .hcht Med Schi,
Minamikawach, Kawach, Japan. . . - ne o
Introduction: - Four families are reporlcd to havc herednary thrombocythemla (H'l')
with a mutation in TPO. Their ¢linical manifestation is essentially thrombocytosis without
leukemia. CML is one of myeloproliferative disorders, and shows leukocytosis and
thromboeytosis associated with @ proliferation of malignant clone originated from a
hematopoietic stem cell (HSC). The incidence of CML is about 5 per. 100,000 in Japan.
Mutations of eytokine receptor including c-kit, flt-3 and G-CSF receptor are reported as a
cause of AML, Especially flt-3 abnormalities are found in about 20% of AML. However,
abriormality of ¢-mpl or TPO is not reported as a cause of leukemia. In'this paper, we analyzed
a CML case with novel point mutation in the TPQO who sull had ﬂ*u’ombocytos:s afmr
cytogenetic complete response. @+ IO DN i
Case: Japanese, 35 v.0., male, comp]amc.d leukocytosw He had a family history of
thrombocytosis in 4 individuals over 3 generations.: A physical examination revealed a
moderate splenomegaly. Laboratory tests at the time of diagnosis were as follows; WBC
141,000/l (blast 1.8%, promyelo 2.4%, myelo 20.0%, meta 8.2%, stab 24.2%, seg 22.2%,
immature eosinophils 1.8%, eosinophil 3.6%, immarure basophils 0.4%, basophils 10.4%,
mone 1.0%, lymphocytes 4.0%, erythroblast 3%), PLT 641,000/ and NAP score 53 (nl;
156-271). Bone marrow showed hypercellularity with the increased megakaryocytes(Meg),
ber-abl fusion mRNA positive, Phl chromosome positive. After 5 months treatment with
$T1571, most of clinical findings including karyotype and fusion mRNA turned to be normal,
but thrombocyte(PLT) still showed more than' 1,000,000/pl. - At this time, serum TPO
concentration was 8.14 f mole/ml (al; 0.40+/- 0.28 f mole/ml, mean +/- SD). Genetic analysis
of TPO revealed novel point mutation at splicing donor site of 3 -end of the exon3. A point
mutation at splicing donor site is reported to cause an exon-skipping and intron-retention,
which induce a malfunction of a suppressive post-transcriptional and ‘translauonal
regulation, and consequent high-level expression of functional TPO protein.
Discussion: TPO was cloned as a ¢-mp! ligand, which leads to the producuon of
PLTs. Its receptor is a ¢-mpl proto-oncogene product, which is expressed not only in Meg,
but also in HSC. Thus, TPO can stimulate HSC, The c-mpl transgenic mice are reported to
have the increased Meg, its committed progenitor and PLT. Knockout mice of TPO presented
not only the decreased Meg, but also’ multi-linéage committed progenitors. Thus, a
modulation of c-mp! or its ligand function affects on both Meg and HSC. The c-mpl was
cloned as a cellular homolog of a viral oncogene, v-mpl of myeloproliferative leukemia virus
{MPL). The MPL causes myeloproliferative [eukemia syndrorne through v-mpl function in
mice. Since \r-mpI and ¢- mpl indicate, high homolngy, it is possible that abnormal c-mpl
function causes v-mpl Ilke fesponse. Through continucus stimulation of ¢-mp! signal, hlgh
TPO concentration may Rave induéed 4 malignant transformation of HSC or supporned &
survival of an immature matignant clone in the present case. Improvement of thrombocytosis
in CML is one of hematological responses to an anti-CML treatment such as STI571. In such
a case who had good response other than thrombocytosis, an existence of HT might be
considered. On the other hand, dunng fo]lowmg up HT farmly. OCCUITEnce of CML should
be noted. - . . R

Abstract# 4221

Erythropoietin Did Not Activate the JAK!STAT or the ERKUZ Pathway
in the Human Colorectal Cell Line, HT-29. Jennifer Tullai*, Carmelata
Chitikila*, Ze’ev Gechtman*, Xiwei Wang*, Linda Jolliffe*, Francis Farrell*.
(Intr. by Linda Mulcahy) Drug. Discovery,. Johnson. & .Johnson
Pharmaceutical Research and Development, LLC, Raritan, NJ, USA...

- Erythropoietin (EPO) is the ¢ytokine essential for erythropoiesis; however, the
expression of EPO and EPO receptor (EPOR) is not imited to cells of erythroid lineage.
Erythropo:elm and EPOR expression has been localized to numerous non-hematopoietic
cells and dssues including endothelial, neuronal and ovarian, Morcover, several tumor
types have been shown to express both EPQO and EPOR and display increased expression
wpon hypoxia. To shed light on the potential biclogical role of EPOR and tumor cells we
characterized the response of human colen carcinoma HT-29 cells to EPO, Functionality of
the erythropoictin receptor was assessed by radio-labeled ligand binding, cellular
pmhfcrnuon!slgnalmg and gene expression using DNA microarrays. Receptor binding
expediments using [[}-EPC did not reveal measurable EPO binding activity present on
the surface of HT-29 cells under both normoxic and hypoxic conditions. Moreaver, EPO
failed to induce cellular proliferation or an increase in the phosphorylation state of STATS,
EPOR or ERK1/2 under normexic or hypoxic conditions at supra-pharmacelogical levels
(25 IU/ml). Gene expression analysis revealed no significant change in gene expression in
response to EPO (5 IU/ml) under normoxic conditions. On the other hand, over 347 genes
exhibited greater than a 1.5 fold change in gene expression when cells were cultured under
hypoxic conditions (1 % O,). When EPO was administered to cells in the hypoxic state, 36
additional genes were obscrved (9 and 27 up-regulated or down-regulated, n:spccnvcly)
That HT-29 cells exhibit minor transeriptional changes in response to EPO raises the
possxbllny that EPO may signal in HT-29 cells. However, the mechanism for this response
is not through the previously described EPO.'EPOR sxgnal transduction palhway This

141b

conclusion is supported by the apparent lack of EPQ receptor expression on the cell surface.
These fesults suggest that tumor microenvironment, e.g., hypoxia, exerts a greater effect than
lhat seen by cxposurc to erythropoietin,

Abslract# 4222

Early Results Suggest That Epoetin Alfa 69, 000 U ‘Every 2 Weeks
Improves Hemoglobin in Patients with Cancer .Not Receiving
Chemotherapy or Radiotherapy. Danie] Shasha®, David H. Henry*,
Denise Williams. ‘Phillips Ambulatory Care Cénter, Beth Israel Medical
Cerucr. New York, NY, USA; Joan Karnell Cancer Center, Pennsylvania
Hosprral thladelphra, PA, USA; Therapeutic Area Head, Oncology, On‘ho
Biotech Clinical Affairs, LLC, Bridgewater, NI, USA.

Epo:nn alfa has been shown to increase hemoglobin (Hb), decrease tramsfusion
requirements, and improve quality of life (QOL) in patients receiving chemotherapy (CT)
and/or radiotherapy (RT), However, the efficacy of epoetin alfa in cancer patients receiving
neither CT nor RT is not as well characterized, particularly at doses less frequent than 3 times
weeldy. The objective of this open-label, nonrandomized, multicenter pilot study was to
evaluate epoetin alfa 60,000 U subcutaneously (SC) every 2 weeks (Q2W) in 50 anemic
panems with cancer who were not receiving CT or RT. The primary efficacy endpoint is the
proportion of patients achieving a hematopoietic response (HR; Hb increase 22 g/dL from
baseline and/or Hb increase to 212 g/dL at any scheduled visit) independent of transfusion
within 28 days. Patients with htstologlcally confirmed nonmyeloid mahgnancy. Hb <1l g/
dL, and who had not received CT in the previous § weeks or RT in the previous 4 weeks were
enrclled, Patients were permitted to receive hormona! therapy, androgen deprivation therapy,
and/or immunotherapy. Patients were to receive epoctin alfa 60,000 U SC Q2W, with
escalation to 80,000 U Q2W after 4 weeks if Hb increased <1 g/dL. Dose will be Gtrated to
Taintain Hb 513 gfdL; all patients were to receive oral ferrous sulfate 325 mg daily. Patients
will be treated for upto 12 weeks, with a 4-week follow-up after last dose of study drug. As
of July 2004, 18 patients are évaluable for efficacy (modified intent-to-treat, ie, all enrolled
patients who received 21 dose of study drug and had 21 postbaseline Hb or transfusion
evaluation) and 18 for safety (all enrolled patients who received 21 dose of stwdy drug).
Mean age was 744 & 8.7 yrs, mean baseline Hb was 10.0x 1 0 g/dL (n=18), and 7/18 were
men, OF these patients, 7 completed 4 weeks, 3 completed 8 weeks, and 1 completed 12
weeks on study, The HR of thesc patients was assessed regardiess of how many weeks of
study they completed at the time of this interim analysis; HR was 44.4%. Hb increased 1.4
#0.7 g/dL (n=11) after 4 weeksand 1.2 £ 1. 4ydl..(n=4)afm8wceks of treatment. Adverse
events were limited to 1 patient, who experienced back pain and epistaxis. No patients died
during the study, and no thrombotic vascular events were reported. Early results of this
stody suggest that epoetin alfa 60,000-80,000 U SC given every other week is welk tolerated
and appears to eﬂccuvely increase Hbin anermc cancer pauems not receiving CTor RT. The
study is currently ongoing.

Abstracti# 4223

Epoetin Alfa 40,000 U QW Increases Hb and Is Safe in Anemlc
Patlents with Cancer Not’ Rece:vmg Chemotherapy or, ‘Radiation
Tkerapy. ‘Daniel ‘Shasha*, Denise William$! “Phillips Ambularary Care
Centér, Beth Israel Medical’ Center, New York, VY, USA; Therapeutic Area
Head Oncology, Or:ho B:ozech Clrmcal Aﬂ’alrS. LLC Bndgewazer N7,
USA

Patients (pts) w1th cancer often become anemic as a msult of the disease and lts treatment.
Epoetin alfa (EPQ) administered 150 U/kg SC 3 times a week in pts with cancer-related
anemia not receiving chemotherapy (CT) or radiation therapy (RT) significantly reduces
transfusion requirements, increases hemoglobin (Hb), and improves quality of life (QOL).
EPQ 40,000 U SC QW is effective in pts with cancer-related anemia receiving CT+/- RT and
may be a treatment aption for pts not receiving CT or RY. This open-label, multicenter, pilot
study investigated clinical outcomes and safety of EPO 40,000 U SC QW in anemic (Hb
<11 g/dL) pts with cancer not receiving CT or RT. Treatment duration was up 1o 12 wks with
a 4-wk postireatment observation period. If Hb increased <1 g/dL after 4 wks, dose was
increased to 60,000 U SC QW. EPO dose was reduced for Hb >15 g/dL.; dose reduction was
considered for Hb increase >1.3 g/dL over 2 wks in the original protocol. Primary endpoint
was proportion of pts achicving a 21-g/dL or 22-g/dL increase in Hb from bascline (BL;
independent of transfusion within the previous 28 days) at any time during the stady.
Secondary endpoints included transfusion requirements and QOL (measured with the Linear
Analog Scale Assessment; LASA). The study was temporarily suspended due to concems
of a potential increased risk of thrombotic events if Hb>13 g/dL, and restarted with an upper
Hb limit of 13 g/dL and rate of rise of Hb of 1 gIdL over any consecutive 2-wk period,
independent of wransfusion. Due to the interruption in therapy, 3 efficacy populations were
evaluated: pts who had a post BL Hb value or transfusion (modified intent-to-treat [MITT),
n=91); pts who completed the study priot to suspensicn (presuspension, n=37); and pts
who entered the study, had treatment suspended, and completed after the study was restarted
{suspension, n=33). Ninety-five pts were evaluable for safety: mean age, 69 years; 45%
women; 85% ECOG 0-1; mean BL Hb 10.4 £ 0.73 g/dL. For the 3 populations analyzed, 73/
91 (80%), 33/37 (89%), and 29/33 (88%) pts had an Hb increase 22 g/dL for the MITT,
presuspension, and suspension populations, respectively. 1391 (14%), /37 (5%), and 3/
33 (9%) pis had at best an Hb increase 21 g/dL. for the MITT, presuspension, and suspension
populations, respectively, For the MITT population, mean change in Hb from BL after 12
wks was 2.9 + 1.54 g/idL. Mean Hb decreased 1.4 + 1.10 g/dL during the postireatment
observation period. One pt was transfused on smudy. Both wk 9 and wk 17 LASA scores
increased significantdy from BL in all categories (Energy Level, Daily Activitics, and Overall
QOL; P<0.001). EPO dose was increased in 15 (16%) pts and decreased or held in 61 (64%)
pts during the study. Mean time 10 first dose reduction or hold was 38 days. Most commonly
reported AEs were fatigue (19%) and nausea (13%). Twenty-four (25%) pts had 21 serious
AE. Four (4%) pts discontinued due to an AE. One pt died on study due to disease
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Primary Cell Preparation of Human Renal Tubular

Cells for Transcriptome Analysis
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We initiated a toxicogenomics project using Affymetrix

GeneChip® HG-U133A and HG-U133B arrays harboring 45,000
probe sets representing more than 39,000 transcripts to analyze
gene expression in primary cultures of human cells after exposure
to chemicals that cause tissue toxicity. In order to assess the quality
of the samples studied, we prepared primary human renal cortical
cell cultures from surgically resected human kidney and evaluated
the origin of the cells and the effects of cryopreservation. We an-
alyzed the primary cultures using GeneChip and compared their
expression patterns with those in the Novartis Research Founda-
tion (GNF) Gene Expression Database. The comparison with the
GNF database revealed that the gene expression pattern of the cul-
tured cells was compatible with kidney cells, indicating that we
had purified human renal cortical cells. Due to the purification
procedure, the primary cultured cells could be a mixture of re-
nal components; however, we identified the major population as
renal proximal tubule cells by assessing gamma-GTP activity and
Glut2 antigen expression. We compared gene expression in the cells
before and after cryopreservation. The expression of 567 selected
housekeeping genes was unchanged by cryopreservation (Pearson’s
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correlation coefficient r = 0.980; p < 0.0001). The analysis of
more than 39,000 transcripts after normalization revealed no sig-

"nificant changes in expression. These results indicate that our

method is satisfactory for obtaining adequate primary cell cul-
tures of rena} origin and that gene expression was not significantly
changed by cryopreservation.

Keywords Cryopreservation, GeneChip, Genomics, Primary Cul-

ture, Renal Tubular Cell, Transcriptome

Our current assessments of toxicity in the development and
regulation of newly created medicines and chemicals rely on
simplified assays and models that may underestimate the bio-
logical complexity underlying toxic effects. Interfacing genomic
technologies with toxicology provides a more profound way to
investigate biological complexity and to create a more system-
atic toxicology. One purpose of our toxicogenomics project is
to identify potential (surrogate) biomarkers that can distinguish
safe agents from toxic ones in vitro; another purpose is to es-
tablish a systematic toxicology that includes more systematic
mechanisms, pathways, and hypotheses of toxic events. Qur
goals are to reduce the time and money required to develop -
safe, new medicines and chemnicals in the future and to improve
drug risk assessment.

Since the technology is new, there are no standard technolo-
gies, no standard experimental protocols, no robust tools for
data analysis, and no knowledge of how transcription products
relate to toxicity. Therefore, in late 1999, governments in the
US, Europe, and Japan, more than 30 pharmaceutical, chemi-
cal, agricultural, and consumer product companies, and several
academic institutes (University of Surrey in the UK, Michigan
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State University, and Medical College of Wisconsin) initiated
toxicogenomic projects. The program consists of hepatotoxic-
ity, nephrotoxicity, genotoxicity, and database working groups.
According to the interim findings of the nephrotoxicity work-
ing group, which were presented at an ILSI-HESI meeting on
toxicogenomics in risk assessment (June 6, 2003, Fairfax, VA),
transcriptional analysis yielded strong topographic specificity
and some mechanistic information; the frequency of individual
animal transcript changes was reduced in nonresponders and in-
creased in cases of severe toxicity; the use of pooled RNA sam-
ples may have a dilution/skewing effect on the interpretation of
genetic responses; and microarray technology has a sensitivity at
least equal to traditional toxicology endpoints. Their data indi-
cated that responder and non-responder animals exist within the
same species; therefore, there must be differences in expression
profiles between species. This makes analyses of human gene
expression profiles essential for toxicogenomic projects. In that
context, we are performing genome-wide gene expression anal-
yses using primary human tissues after exposure to therapeutic
agents or other environmental chemicals that may influence hu-
man health.

Since the kidney filters and concentrates extrinsic compounds
and intrinsic waste metabolites, renal tissues are always exposed
to harsh conditions and are often damaged by medicines such as
aminoglycosides and platinum compounds, including cisplatin
and carboplatin. Therefore, we placed a priority on the kidney
as 4 target organ in our project. There are conventional methods
for purifying human renal tubular cells for biomedical research

(Detrisac et al. 1983, 1984; Nagineni et al. 1984; Horster and .

Stopp 1986), and since our study depends on mRNA expres-
sion profiling, it is essential to confirm cell characteristics usmg
mRNA expression.

One obstacle to the study of primary cultured human cells is
the limited availability of freshly isolated human tissues. Com-
mercial suppliers of primary cultured human tissues usually
provide cells cryopreserved in a deep freezer or liquid nitro-
gen. Even if freshly isolated tissues are available, cryopreserved
cells that can generate experimental outcomes that represent
meaningful biological responses should improve handling and
allow experiments to be repeated to confirm results. There
are no published reports on systematic gene expression anal-
yses of the effects of cryopreservation on human primary cul-
tured renal tissues; there are only a few reports on the effects
of cryopreservation on animal renal tubular cells (Jung et al.
2001; Kouwenhoven et al. 2001) and human whole kidneys
(Salahudeen et al. 2000), and these look at the expression of only
a few genes. In this study, we confirmed the origin of cultured
renal cortical cells and analyzed the effects of cryopreservation
on systematic gene expression in primary cultured renal cells.

MATERIALS AND METHODS

Samples and Purification of Renal Cortical Cells
Patients 18 years of age or older admitted to the Jichi Medical
School Hospital for renal resection due to a confirmed solitary
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turnor in one kidney, the renal pelvis, or the ureter were eligi-
ble for the study. Patients with renal dysfunction (i.e., serum
creatinine levels greater than 2.0 mg/ml or abnormalities in
serum sodium, potassium, or chloride) were disqualified. The
patient characteristics are summarized in Table 1. The study
protocol was approved by the institutional review boards, in-
cluding the Bioethics Committee of Jichi Medical School and
the Bioethics Committee for Human Gene Analysis. All patients
or their legally authorized representatives gave written informed
consent before enrollment. The study was designed, conducted,
and analyzed independent of any pharmaceutical companies.

When a kidney was resected, the largest part of the tissue,
including the tumor, was used for pathological diagnosis; the
remaining tissue was regarded as normal cortex and was placed
in cold EuroCollins solution (Kobayashi Pharmaceuticals Co.,
Ltd., Tokya, Japan), which is routinely used to preserve whole
human kidneys for organ transplantation in our institute. A few
grams of the tissue were chopped up and washed with Euro-
Collins solution (Collins et al. 1969). After 60 min of contin-
uous agitation in an intracellular-like solution (Nagineni et al.
1984) with 1500 U/ml dispase (Godo Shusei Co., Ltd., Tokyo,
Japan) and 1 mM calcium chloride, cells were incubated in
Hank’s Balanced Salt Solution (HBSS) (Invitrogen, Carlsbad,
CA) with 0.05% trypsin and 0.53 mM sodium ethylenediamine
tetraacetate (EDTA} at room temperature until tubule-like debris
was seen under a low-power microscope; this usually took 30
to 60 min. The cells were washed and incubated overnight in
the Nutrient Mixture F-12 (D-MEM:F-12, 1:1) (Invitrogen) and
10% fetal bovine serum (FBS). Subsequently, the cells were cul-
tured in Williams” Media E (Invitrogen) with 10% FBS at 37°C
in 5% CO, until used for assays.

Cryopreservatnon

When the cells reached conﬂuence they were harvested and
mixed with Cell Banker (Juji Field, Inc., Tokyo, Japan). Cells
were aliquoted into 2.0-ml cryotubes (Asahi Techno Glass Co.
Ltd., Chiba, Japan) and stored in a Nalgene Cryo Container
{Nalgene Nunc International K.K., Tokyo, Japan) at —80°C
overnight; the frozen cells were then removed from the Cryo
Container and stored at —80°C until assayed. The primary cul-
tured cells were grown to confluence, harvested, and used for
RNA purification before and after cryopreservation. We com-
pared RNA expression before and after cryopreservation and
analyzed the changes.

Gene Expression Analysis

Total RNA was extracted using an RNeasy kit (Qiagen)
according to the manufacturer’s mstrucnons Purified RNA
products were quantified using a RiboGreen® RNA Quanti-
tation Kit (Molecular Probes, Inc., Eugene, OR) with RNA
standards. When the OD»g0/ODsgg ratio of RNA was between
1.8 and 2.1, the transcripts were labeled as follows. One mi-
crogram of purified RNA was converted to double-stranded
complementary DNA (cDNA), which was used to prepare
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biotin-labeled complementary RNA (cRNA) for hybridization
with the GeneChip test3, HG-UI33A, and HG-U133B chips
(Affymetrix, Santa Clara, CA), which harbor 45,000 oligonu-
cleotide probe sets corresponding to approximately 39,000
transcripts. Hybridization, washing, and detection of the sig-
nals on the arrays were performed with the GeneChip system
(Affymetrix) (Oshima et al. 2003). As quality control measures,
we analyzed B2-oligo performance, the existence of hybridiza-
tion control, background noise values, and the 3'/8' ratio of
GAPDH and actin transcripts. If one or more quality tests gave
values outside of the acceptable quality range, the data were
excluded from the analysis.

Selection of Kidney-Specific Genes
and Housekeeping Genes _

We used the Gene Expression Database of the Genomic
Institute of the Novartis Research Foundation (GNF) to find
kidney-specific genes (URL http://web.gnf.org) (Suetal. 2002).
First, we calculated the average expression of each gene in
all 47 human tissues and human cell lines. Then, we selected
genes that are expressed in the kidney at levels at least 10
times the average levels. We excluded genes expressed at lev-
els greater than 3 times the average in any tissue (or tis-
sues) other than kidney. This stringent screening identified
eight genes as kidney-specific: KL (205978.at), SLC17A3
(207298 _ar), AQP2 (206672 at), SLC22A2 (207429 _at), KCNJ1
(210403 _s_at), TPS3BP1 (203050.at), NKCC2 (220281 _at), and
XPNPEP? (2064845 at). NKCC2 expression showed a large
variation in the GNF database (data not shown), so we excluded
it from the analysis. Since no previous publications support the
kidney-specific expression of TP33BP1 or XPNPEP2, we did
not use these two genes as kidney-specific positive controls.

We selected 451 housekeeping genes reported earlier (Butte
et al. 2001; Hsiao et al. 2001). We used an improved GeneChip
(HG-U133) compared with the HG-FL array used by Butte et al.
(2001) and consequently converted the data sets from the HG-
FL array format into the HG-U133 array format, resulting in 630
probe sets instead of the earlier 451 data sets. This discrepancy is
partly derived from the differences in the databases used for the
array design (Technical Note, Affymetrix). Since the scanner
reads the absence of gene expression with vast variation and
minimal reproducibility, we removed approximately 10% of the
630-probe set based on negative expression.

Statistical Analysis

Data analysis was performed using GeneSpring® version 6
software (Silicon Genetics, Redwood, CA) and included nor-
malization, Cross Gene Error Modeling, and parametric tests.
For normalization, values less than 0.01 were set to 0.01. All
genes in each sample were divided by the median of a list of
housekeeping genes. Data were refined using Cross Gene Error
Modeling (Rocke and Durbin 2001). First, we calculated the
modeled error based on 61 scanned data treated identically. We
removed genes with control signals greater than the calculated
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base/proportion value. The statistical analysis between pre- and
post-cryopreserved gene expressions was performed with a non-
parametric testand the Benjamini and Hochberg False Discovery
Rate for multiple testing.

Cell Staining for Flow Cytometric Analysis

Anti-rabbit goat immunoglobulin labeled with FITC (Im-
munotech, Cedex, France) was dissolved at 1 mg per 750 ul
and mixed with 750 i glycerol to give a final concentration of
666 pg/ml, the solution was stored at —20°C until used for as-
says. Cultured cells were harvested after incubation with 0.5%
EDTA in phosphate buffered saline at 37°C for 5 min. After
the cells were washed with MACS-FACS buffer (2mM EDTA
and 3% FBS in phosphate buffered saline), 200 ul MACS-
FACS buffer containing 2-5 x 108 cells/ml were incubated with
1 w1 anti-human Glut2 antibody (H-67, Santa Cruz, Santa Cruz,
CA) for 30 min on ice with intermittent agitation. After wash-
ing with MACS-FACS buffer, the samples were incubated with
200 ul MACS-FACS buffer containing 2 ul anti-rabbit FITC-
conjugated immunoglobulin for 30 min on ice. The cells were
washed with ice-cold MACS-FACS buffer, and the cell-bound
anti-human Glut? and FITC-conjugated secondary antibody was
determined by BD LSR™ (Becton Dickinson, San Jose, CA) as
the fluorescence intensity of FITC. Data collection and statisti-
cal analyses were performed with CellQuest software (Becton
Dickinson) according to the manufacturer’s instructions.

Cel! Staining for Gamma-Glutamyl Transpeptidase
(gamma-GTP) Activity -

We tested gamma-GTP activity because itis a known marker
of proximal tubular cells. Cells were cultured on collagen-coated
sterile glass slides (Asahi Techno Glass Co. Ltd., Chiba, Japan)
at 37°C in 2 CO»-incubator for a few days until subconfluent. For
gamma-GTP staining, the cells on the chamber glass were fixed
with acetone for 2-3 h. After dehydration, the cells were incu-
bated for 5-30 min with staining buffer, which included gamma-
glutamyl-4-methoxy—2—naphthylamidc and dimethyl sulfoxide,
and then with 0.1 N copper sulfate for 2 min. The cells were
washed with normal saline and then with water. The stained
cells were observed under a microscope.

RESULTS AND DISCUSSION

Purified Renal Cortical Cells

We obtained primary cells from the kidneys of patients in
five cases. We tested several isolation methods, (e.g., collage-
nase or mechanical homogenization) in combination with HBSS
containing trypsin and EDTA or HBSS containing trypsin and

“EDTA alone, but the protocol described in the Materials and

Methods section above yielded the best results. Warm ischemia
is 2 concern in studies using viable human samples obtained
by surgical operation. To the extent that we tested, we could
successfully purify viable cells after up to 63 min of warm is-
chemia (Table 1).
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Next, we identified the origin(s) and characterized the cells.
After a few weeks, the cells showed the morphology of uniform
epithelial cells, which suggested that the purified cells might
have a uniform origin and characters (Fig. 1a). Expression anal-
ysis revealed that five kidney-specific genes were present in
these cells (Table 2). One of these genes was KL (205978 _at).
Kuro-o et al. (1997) cloned the mouse KL (klotho) gene from
a transgenic mouse model with several age-related disorders;
the klotho gene is named for the Fate in Greek mythology who
spins the thread of fife. Human KL cDNA clones were isolated
by screening human kidney cDNA libraries with 2 mouse KL
cDNA fragment at a low stringency (Matsumura et al. 1998).
Interestingly, patients with chronic renal failure (CRF) develop
multiple complications reminiscent of the phenotype observed in
KL mutant mice. RNase protection, immunoblots, and immuno-
histochemical analyses demonstrated that KL mRNA expression
and protein production were severely reduced in the kidneys of
CRF patients (Koh et al. 2001). Koh et al. (2001) proposed that
decreased KL expression might be one of the factors underlying
the degenerative processes (e.g., arteriosclerosis, osteoporosis,
and skin atrophy) observed in patients with CRE.

The function and localization of another kidney-specific gene
found in these cells, SLCI7A3, have not been determined. How-
ever, NPT1, a sodium phosphate cotransporter, has 43.5% amino
acid sequence identity with SLC17A3 and is the central molecule
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TABLE 2
Expression of kidney-specific genes. Averages and
standard deviations of the five selected kidney-specific
genes are shown. Since the Affymetrix GeneChip
analyzes expression based on the ratio between perfectly
matched and mismatched probe readouts, there is no
simple cutoff for the expression level. These five
kidney-specific genes were calculated as positive

Gene Expr. Average Stndrd Dev.
KL Pos. 7.8 0.7
SLC17A3 Pos. 11.8 1.9
AQP2 Pos. 12.0 59
SLC22A2 Pos. 14.7 3.0
KCNII Pos. 10.4 1.0

in the control of renal phosphate excretion (Shibui et al. 1999a,
1999b). Therefore, it is possible that SLC17A3 has a function
similar to that of NPT1 and is expressed in kidney.

AQP2 (AQUAPORIN 2) was identified in the cultured cells
and encodes a water channel in the apical membrane of the
proximal renal tubule and collecting tubule in rats {Fushimi et al.
1993). Its expression in Xenopus oocytes markedly increases os-
motic water permeability. The function and limited localization
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FIG. 1. The gamma-GTP and Glui2 staining of purified cells. In order to determine the origin of the purified cells, we examined two conventional renal tubular
markers: gamma-GTP and Glut2. A: The primary cultured cells were positive for gamma-GTP enzymatic activity when stained as described in the Materials and
Methods. The lower pane! in the figure shows rat renal wbule issue stained simultaneously to monitor the staining procedure. Since gamma-GTP is generally
concentrated along the brush border, the interior of the duct structure shows high enzymatic activity. Conversely, cultured cells did not form a duct under our
experimental conditions and moderate enzymatic activity was detected throughout the cells, B: Glut2 expression was analyzed using flow cytometry. As shown in
the figure, 75.7% of the cells were positive for Glut2. The average and standard deviation in all cases were 62.6 and 13.3%, respectively.
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of AQP2 suggest thatitis avasopressiﬁ-régulated water channel.
The human homolog and the rat AQP2 share 91% amino acid
identity (Sasaki et al. 1994). A defect in this gene is believed
to be the basis of the autosomal dominant form of nephrogenic
diabetes insipidus (Deen et al. 1994). AQP2 is detectable as both
soluble and membrane-bound forms in the urine. In normal sub-
jects, an infusion of desmopressin increases the urinary excre-
tion of AQP2. The administration of vasopressin increased the
urinary excretion by AQP2 in five patients with central diabetes
insipidus, but not in four patients with X-linked or autosomal
nephrogenic diabetes insipidus (Kanno et al. 1995).

SLC22A2 (Solute camrier family 22, member 2), also called
OCT? (organic cation transporter2), was present in the cultured
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cells. Polyspecific organic cation transporters are critical for the
elimination of many endogenous amines, exogenous drugs, and
environmental toxins. Using PCR with primers derived from rat
OCT1, human OCT/ and OCT2 were cloned from human kidney
cortex cDNA (Gorboulev et al. 1997). While human OCT2 ex-
pression was detected by RT-PCR ina few tissues, Northern blots
revealed 2.5- and 4.0-kb OCT2 mRNAs mainly in the Kidney
(Gorboulev et al. 1997). In situ hybridization and immunohis-
tochemistry revealed OCT2 localized at the luminal membrane
of the kidney distal tubule (Gorboulev et al. 1997). Xenopus
oocytes expressing OCT2 showed increased cation uptake.

The fifth kidney-specific gene we found in the cultured
cells was KCNJI (an inwardly rectifying potassium channel,
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FIG. 2. The effects of cryopreservation. A: The gene expression data for 567 selected genes in cells with and without cryopreservation were compared without
normalization (r = 0.980; p < 0.0001). B: Expression data for more than 39,000 genes were analyzed after normalization, as described in Materials and Methods.
The removal of genes with low control signals as determined by the Cross Gene Error Model resulted in 16,147 genes; the expression data are shown here. There
were no significant (p < 0.05) changes in the expression of any of the 16,147 genes according to nonparametric tests and the Benjamini and Hochberg False

Discovery Rate for multiple testing.
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subfamily J, member 1), also called ROMK (renal outer-
medullary potassium channel), ROMKI, or KIR1.1. Inwardly
rectifying potassium channels are important regulators of rest-
ing membrane potential and cell excitability. Using targeted
mutations in KCNJ1, residues important for phosphatidylinos-
itol 4,5-bisphosphate (PIP2) interaction were identified. Muta-
tions in these residues associated with Andersen syndrome and
Bartter’s syndrome decreased channel-PIP2 interactions (Lopes
et al, 2002).

Since the cells were purified from resected kidneys, the ex-
pression of kidney-specific genes is not surprising. However,
these results indicate that the cells retained the characteristics
of renal components after a few weeks in culture and the major
population of cells in the cultures was not leukocytes or other
passengers that happened to be harvested and concentrated by
the artificial purification conditions.

In addition to mRNA expression, we tested two cell type-
specific markers: gamma-GTP enzymatic activity and Glut2
antigen expression. At least two commercial suppliers of hu-
man proximal renal tubular cells (Cambrex Corporation, Rock-
land, ME, and TaKaRa Bio Inc., Ohtsu, Japan) use gamma-GTP
staining for quality control. Therefore, gamma-GTP activity is
regarded as a standard marker of human proximal renal tubular
cells among renal tissues; it is also known as a bile duct marker.
As shown in Figure 1a, the primary cultured cells were positive
for gamma-GTP. Conversely, Glut2 was originally reported to be
expressed in human liver, pancreatic islet cells, and the kidney
(Fukumoto et al. 1988); its expression is considered to reflect
renal tubular origin in kidney (Vestri et al. 2001). Flow cyto-
metric analysis indicated that the major population of cuitured
cells (75.7%) expressed Glut2 on their cell surface membranes
(Fig. 1b). The average and standard deviation of Glut2 expres-
sion in all cases were 62,6 and 13.3%, respectively. Based on
these findings, the majority of the purified and cultured cells
originated from the proximal renal tubule and retained some of
the characteristics of the original tissue.

Effects of Cryopreservation

Cellsin an initial primary culture can grow to cover the culture
dish surface and then be removed and plated at a lower density to
form a secondary culture, This process can be repeated several
times, but after five to six weeks in culture, the cell morphology
changes, and the viability is reduced. Therefore, primary cul-
tures demand timely experiments. However, given the limited
number of surgical operations and the limited space and time for
experiments, studies with cultured cells would be more feasible
if cryopreserved cells could be used. To assess the effect of cry-
opreservation, we compared freshly prepared primary cultures
of renal tubular celis with cells that had been cryopreserved,
thawed, and then cultured. First, we compared the expression
of housekeeping genes before and after cryopreservation and
analyzed the readout from the scanner without normalization.
Pearson’s correlation coefficient (r) for the 567 housekeeping
genes was 0.980, and the p-value was less than 0.0001
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(Fig 2). Housekeeping genes are defined as those constitutively
expressed to maintain cellular functions and are presumed
to be expressed at the same levels as long as cells maintain
their essential functions. A comparison of all 39,000 scanned
transcripts before and after cryopreservation by nonparametric
statistical analysis after normalization showed that no gene
expression was changed significantly (p < 0.05). Due to the
nature of the detection system, there was some variability, espe-
cially in weakly expressed genes; this variation was determined
to be insignificant using the Cross Gene Error Model. Therefore,
essential cell functions appear unchanged by cryopreservation;
we will use cryopreserved cells for future experiments.
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We also examined RTKNZ expression in baemopoietic malignancies. It
is low or absent in myeloid leukaemias and low in most B cell
malignancies, with the exception of high expression of Variant-3 in a case
of mantle cell lymphoma, It is also low in CD8+ T-cell malipnancies, but
extremely high in two cases of CD4+CD8+ T-lymphoblastic lymphoma
and in Jurkat cells. )

Rho/Rac GTPases are critical in lymphocyte development and function,

though relatively little is known about the function and role of effector -

proteins. We hypothesize that RTKN2 may play &n important role in
mediating the effects of the Rho GTPases in specific subsets of lymphoid
cells, and perhaps in some lympheproliferative disorders. As RTKN2 was
first identified n 2 cell line resistapt to apoptosis, its role in modulating
ic xignals in lymphoid cells may be of particular jmportance.

YON PROFILING OF GENE WITH UPSTREAM AMLI
RECOGNITION SEQUENCE IN HEMATOPOIETIC STEM CELL-
LIKE FRACTIONS FROM INDIVIDUALS WITH THE M2 SUBTYPE

" OF HUMAN ACUTE MYELOID LEUKEMIA

Y, Oshima'®, Y. Ishida?, A. Shinohara?, H. Mano®, A. Fujimura’
IDivision of Clinjcal Pharmacology, Department of Pharmacology, Jichi
Medical Schoel, Japan i '
2Department of Informatics; Kyushs University, Japan
3Pivision of Functional Genomics, Jichi Medical School, Japan

AML] gene is one of the most frequent targets for chromosomal
translocations associated with acute myeloid lenkemia. While AMLI is a
transcription factor, which is éritical for definitive hematopoiesis and
leukemogenesis, little has been known sbout gepes under the control of
AML! or the fusion proteins, and mechanism of their regulation,

In this study, we searched whole genome sequence and obtained a table
of upstrearn sequences related to the gene identifiers. Thereafler, we

scanned the table to generate a list of genes which have an AMLI1

recognition sequence in their upstream. We analyzed expression profiles of
the fisted genes of hematopoietic stem cell-like fractions from individuals
with the M2 subtype of human acute myeloid leukemia with {o=5) and
without (n=15) the distinct chromosomal trapslocation, t(8;21). We
examined genies whose expression level differed significantly between two
groups (Welch ANOVA test, P<0.01). A total of 276 genes were identified
(151 and 125 genes were upreguiated and down-regulated in the (8;21)
positive group, respectively). In this study, most of known genes, which
have AML1 recognition sequence at their upstream, including M-CSF
receptor, IL-3, T-cell receptor alpha chain, immunoglobulin mu heavy
chain, defensin NP-3, neutrophi] elastase and myeloperoxidase, were
upreguleted in #(8;21) positive group, and rest of them including T-cell
receptor beta chain and GM-CSF produced controversial results between
probe sets within each transcript. These results suggest that most genes
previously reported as a-target for AMLI transcription factor are
upregulated by the existence of the translocation, 1(8;21). There are some
other well known translocations or fusion genes including (1517
translocation, ber-abl fusion gene, translocation at 11423, etc. Qur strategy
to analyze a relationship between these expression data and genes with
upsiream tramseription factor recognition sequences may be useful to
compile new knowledge in these ficlds. :
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IDENTIFICATION OF NEIGHBORHOODS OF GENES EXPRESSED
BY HEMATOPOIETIC STEM CELLS ’
N. Mahmud!*, W, Pang!, D. Rose?, N. Weich?, R. Hoffman'
1University of Illinois College of Medicine, Chicago, IL, USA
2Millennium Pharmaceuticals, Cambridge, Massachusetts, USA

The gene expression pattern of hematopoietic stem cells (MSC) was
examined in baboons. In order to deplete committed hematopoietic
progenitors animals received sublethal total body irradiation (250 ¢Gy). All
baboons (n=4) became severely leukopenic and thrombocytopenic from
day. 7-21, however, blood counts retumed to narmal by day 3549
indicating the presence of radioresistant HSCs. Marrow CD34+ cells were
redused by 75% from day 7-35 but approached normal numbers by day 85.
Colony forming cells (CFC) and cobblestone area-forming cells (CAFC)
remained reduced by 95% until day 49. The day 28 CD34+ cells were used

- for transcriptional profiling using Affymetrix oligonucleotide arrays and an
activity center algorithm which penmits identification of functicnally .

related families of genes. These CD34+ cells represent a primitive

subpopulation of HSC since they were largely incapable of forming
hematopoietic colonies er cobblestone areas yet they were responsible for
hematological reconstitution, There was downregulation of genes involved
with mRNA splicing, protein folding (chaperones), ribosomal function and
translational initiation (day 28) which recovered by day 49. Seven families
of genes that were overexpressed to a statistically significant degree in day
23 CD34+ cells were: (1) secreted factors and receptors such as IL-11,
bone morphogenetic proteins (BMP), BMP receptors, smoothened, ciliary
neurotrophic factor (CNTF), stromal -derived factor-1 (SDF-1) (2) the
complement system proteins (C1gRp); (3) cell adhesion 'mo[cculr.s (CD44,
ICAM, matrix metalloproteinases); (4) anti-gpoptotic genes (bel-2); (3)
DNA damage and repair genes; (6) PIP2 activated K+ channels; {7)
adenylate cyclases. In addition, these CD34+ cells expressed genes that are
characteristic of a broad variety of non-hematopoietic tissues such as liver
(C1qRp, slbumin, fibrinoges), brain (CNTF, GABA/Glycine receptor) and
marrow stroma (SDF-1, fibronectin, collagen etc). These studjes provide
insight into the genetic profile of radioresistant HSC and their ability to
express penes characteristic of several non-hematopoietic tissues.
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PERCENT CO-EXPRESSION OF CD52 AND CD20 ANTIGENS AND
MEAN FLUORESCENCE INTENSITIES (MFI) ARE IMPORTANT
FACTORS IN THE ADDITIVE EFFECT OF ANTIBODY-INDUCED o
APOPTOSIS IN CHRONIC LYMPHOCYTIC (CLL) AND NON-
HODGKIN'S LYMPHOMA (NHL) CELLS:; IMPLICATIONS TO
ANTIBODY—BASED THERAPY
Y. Gazitt*, C, Akay, C. Thomas, P. Fueates
University of Texas Health Science Centet, Department of Medicine, 7703
Floyd Curl Drive, San Antonio, TX 78284, Usa

CD20 (Rituximab) and CD52 (Campath-H) antibodies (AB) bave becn
employed in the treatment of NHL and CLL patients (pts), as single sgents
or in combination with chemotherapy, Rituximab has been effective in-
NHL pts, whertas Campath 1-H has been effective in CLL pts, however,
only limited response was observed for Campath 1-H. We hypotbesized
that responsivencss to a single or combined AB therapy depends on the
extent of expression of the relevant AB for cach disease. We therefore
determitied the extent of apoptosis by CD29, CD52 and CD52+CD20 AB
of blood mononuclear cells (MNC) from 10 bealthy donors (HD); 17 CLL
patients; and 35 bone marrow MNC from NHL pts. Apoptosis (by Annexin -
V) was correlated to % expressién of CD20, €D52, or CD20/CD52 and to
the MF1L )

¢D52 was highly expressed in all pts' samples. However, significant
differences were observed in MFI between the 3 groups. MF1 were 443
+48 fluorescence units (FU); 70+22 and 158+81 FU, in HD, NHL and
CLL pts, respectively. Mean %CD20 expression was 32+4%; 51.4x15%
and 2828%, respectively and MFI was 6214 FU;19+8 and 35£14 FU,
respectively, Mean co-expression of CD20+CD52 was 2623%,; 31£13%;
and 48:+21%, respectively. TN

Mean apoptosis by CD52, CD20 and CD524+CD20 AB for HD ...s
25,000+18,000; 23,000£21,000 and 47,000+23,000 apoptotic cells/ug
antibody/24h treatment, respectively. For CLL was 17,0004 16,000;
20,000+20,000 - and 25 000+22,000, respectively. For NHIL was
11,0007,200; 16,0007,000 and 13,000419,000 cells, respectively.

Significant correlation was observed between MFI and apoptasis for CD
52 (R=0.5; p=0.02) in CLL pts and for CD20 in NHL pts (R=05;
p=0.004). The combination of CD20+CD52 significantly increased
apoptosis for CLL and NHL pts.

Conclusions: 1. Pretreatment screening for CD52 and CD20 is required
for CLL and NHL pts. 2. The combination of CD52 and CD20 is effective
in pts with bigh expression of both antigens.
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RECOMBINANT RETROVIRUSES AS TOOLS FOR IDENTIFYING

NEW ONCOGENES ASSOCIATED WITH LYMPHOMA

C. Johnson*, P. A. Lobelle-Rich, A, Puetter, L. 5. Levy

Tulape University Health Sciences Center, New Orleans, Louisiana, USA
The recombinant retrovirus, MoFe2-MulV, was constructed by

replacing the U3 region of Moloney murine leukemia virus (MoMulV})

with homologous sequences from the feline leukemia virus (FeLV-945)

LTR. Like other pammaretroviruses, MoMulV and FelV induce

Jymphoma in the natural host through insertional activation of host



