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A-2000
Preservation of Cells by Freeze Drying. LIA H. CAMPBELL, Kristy
Sarver, Sarah Miller, Brian Leman, and Kelvin G. M. Brockbank. Cell &
Tissue Systems, Inc., Charleston, SC, 29403. Email: lcampbell@
celltissuesystems.com

Cells can be cryopreserved and stored for extended periods in vapor
phase nitrogen. However, methods that would allow the storage of cells
and tissues at room temperature without the need for special storage
equipment and/or shipping conditions could greatly increase the avail-
ability of cells and tissues in a variety of settings. Freeze drying is used
routinely for processing food and for the sale and distribution of a wide
variety of pharmaceuticals and proteins. Preliminary work is being done
in our lab investigating freeze drying of cells and tissues utilizing car-
diovascular models. Most successful freeze drying protocols incorporate
the use of disaccharide sugars like trehalose because of their ability to
protect the cell membranes and proteins during drying. In these experi-
ments, two different methods for introducing sugars into cells were in-
vestigated, long term exposure of cells to sugars and solution permeabil-
ization using penetrating organic compounds like dimethyl sulfoxide. Ad-
ditionally, development of solution formulations designed to protect the
cells during freeze drying and some work into development of freeze
drying protocols were investigated. Each method for introducing sugars
into cells demonstrated protection of the cells during both freezing and
subsequent drying steps but was dependent on how dry the cells were at
the completion of the drying cycle. Similar results were obtained using
the solution permeabilization strategy. Due to the complexity of the freeze
drying process, much work is still required to freeze dry cells so that
they can be stored at room temperature. However, these experiments dem-
onstrated that it is a feasible strategy for storage and that further devel-
opment will produce successful freeze drying protocols.

A-2001
Use of a Cancer Cell Line Profiling Array to Evaluate the Effect of
Chemotherapeutic Agents on Cullin 5 (Cul5) mRNA Expression. K.
ZAFFARKHAN, C. Koch, and M. J. Fay. Department of Pharmacology,
Midwestern University, 555 31st Street, Downers Grove, IL 60515.
Email: mfayxx@midwestern.edu

Cullin 5 (Cul5) is a member of the evolutionarily conserved Cullin pro-
tein family that function as scaffolds within E3 ubiquitin ligases that
target proteins for ubiquitin-mediated degradation by the 26 S protea-
some. Previous research has implicated Cul5 as a putative tumor sup-
pressor in breast cancer since it is located on a region of chromosome
11(q22–23) that is associated with loss of heterozygosity. In support of
a role for Cul5 in breast tumorigenesis, we previously demonstrated a
decrease in Cul5 mRNA expression in breast cancer samples versus
matched normal tissue. Even though Cul5 is a putative tumor suppressor
in breast cancer, few studies have addressed the factors that affect Cul5
mRNA expression. The purpose of this research was to determine if che-
motherapeutic agents induce Cul5 mRNA expression in human cancer
cell lines. To evaluate the effects of chemotherapeutic agents on Cul5
mRNA expression, a Cancer Cell Line Profiling Array containing samples
of 26 different cancer cell lines treated with various chemotherapeutic
agents was probed for Cul5 expression. Cul5 mRNA was expressed in
untreated control cancer cells of various tissue origins (e.g. lung, colon,
breast, ovary, cervix, prostate, brain, skin, kidney, liver, and bone). There
was variability in Cul5 expression between the different cancer cell lines
in response to the various chemotherapeutic agents. Of all the chemo-
therapeutic agents, the iron chelator desferrioxamine appeared to induce
Cul5 expression in the greatest number of cancer cell lines. This research
was supported by NIH CA85279, an American Medical Association Seed
Grant, and Midwestern University.

A-2002
Calcium Oxalate Crystals in Commercial Fetal Bovine Serum: Implications for
Cell Culture, Phagocytosis and Biomineralization Studies In Vitro. C. E. PED-
RAZA, and M. D. McKee. Faculty of Dentistry, McGill University, Montreal,
QC, CANADA H3A 2B2. Email: claudio.pedraza@mcgill.ca

Mammalian cell culture and organ culture require basal medium supplemented
in most cases with fetal bovine serum (FBS). FBS has not yet been fully char-
acterized and its composition varies from lot to lot. Here we report that exam-
ination by light microscopy of different lots from different companies (n517;
from HyClone, Invitrogen and Wisent) of commercially available FBS consis-
tently revealed the presence of crystalline material—mainly calcium oxalate
dihydrate (COD). COD crystal morphology was visualized by conventional light
microscopy and by scanning electron microscopy, and chemical composition
analysis by energy-dispersive X-ray microanalysis in a scanning electron mi-
croscope revealed strong spectral peaks for calcium and oxygen. Crystal counts
per litre of FBS ranged from 13.2 3 1052 10 3 106, and colorimetric, chemical-
kit assays were used to determine oxalate (0.030–0.060 mmol/L) and calcium
(0.1–1.0 mmol/L) concentrations. Detection of crystal-bound proteins by im-
munoblotting revealed the presence of osteopontin and fetuin—known regula-
tors of COD crystal growth that are found in serum. Western blot analysis for
osteopontin showed similar binding to calcium oxalate monohydrate (COM),
also occasionally found in FBS. To examine cell responses to these crystals,
phagocytosis of synthetic COM and COD crystals was evaluated in the mac-
rophage-like murine cell line J744A.1, and in murine NIH-3T3 fibroblasts. In-
ternalized crystals induced disruption of cell-cell adhesion, release of reactive
oxygen species, and also induced membrane damage to cells as assessed by
Calcein-AM uptake. Our results demonstrate that the presence of calcium oxa-
late crystals in FBS have the potential to affect calcium levels in cell culture
systems, and may sequester mineral-binding proteins and ions, all of which in
turn may affect cell metabolism, cell signaling and other cell responses. The
presence of crystals in FBS is particularly relevant to cell culture studies on
phagocytosis and biomineralization where they would introduce previously un-
recognized experimental variables. Supported by the CIHR.

A-2003
Antioxidant and Antiproliferative Effects of Turkish Rheum ribes Ethyl
Acetate Extract. PEMBEGUL UYAR. Graduate Program of Biotechnol-
ogy, Middle East Technical University, TURKEY. Email: pembegul@
metu.edu.tr

Rheum ribes L. is an annual herb of the Polygonaceae family and found
mostly in Eastern Turkey. Its fresh stems and petioles are consumed as
vegetables and used as a medicinal plant to promote digestion, improve
appetite, treat diarrhoeas, used against hemorrhoids, measles, smallpox.
This study was designed to investigate the antiproliferative, and antiox-
idative properties of Rheum ribes young shoots as its edible parts. Rheum
ribes extracts (RRE) were prepared as dry sample to ethylacetate ratio of
1:12. Antioxidant capacity of the extract was determined by the ability
to scavenge 1,1-diphenyl-2-picryl-hydrazyl radical (DPPH), and the result
was expressed as fifty percent inhibitory concentration (IC50) of 0.098 6
0.009 mg/ml. Human Myeloid Leukemia (HL-60) cell line was used as
a model system for the proliferation studies. HL 60 cells were cultured
in the presence of various concentrations of RRE, and exposed over 48
hr. The percentage of cell viability was evaluated by metabolization of
the tetrazolium salt XTT (2,3-bis(2-methoxy-4-nitro-5-sulfophenyl)-5-
[(phenylamino) carbonyl]-2H-tetrazolium hydroxide). Rheum ribes ethyl
acetate extracts displayed a dose-dependent inhibition of cell proliferation
with an fifty percent effective dose (ED50) of 24.1560.86 mg/ml. These
investigations suggested that the ethyl acetate extract from Rheum ribes
can be considered as a potent antioxidant and a strong antiproliferative
agent. As a result, Rheum ribes exerts various activities with dose de-
pendent as well as exposure-time dependent manners; in this sense, it has
a potential for cancer chemoprevention.
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A-2004
In Vitro Tolerance of Filamentous Fungi to Environmental Pollutants: A
Potential for Mycoremediation. NAIZA MAE N. DE LOS SANTOS,
Krysta Laureen Palma, and Nelson D. Aclan. University of the Philip-
pines in the Visayas, Iloilo City 5000, PHILLIPPINES. Email:
blackdiamondphoney@yahoo.com

There is so much concern and interest on environmental pollution and
ecotoxicology nowadays especially the environmental scientists. This
study ‘‘In Vitro Tolerance of Filamentous Fungi to Environmental Pol-
lutants: A Potential for Mycoremediation’’ evaluates the response of se-
lected filamentous fungi to chemical pollutants and determine their tol-
erance and sensitivity effects under varying concentrations of test agents.
Four species of filamentous fungi (Aspergillus flavus, Aspergillus niger,
Tricophyton mentagrophytes and Fusarium moniliforme) are selected and
subjected to 3 different concentrations (5ppm, 10ppm, 20ppm) of chem-
ical compounds (lead nitrate, potassium nitrate, potassium dichromate,
copper sulfate pentahydrate) using fungal assay. Mycelial growth exten-
sions were measured everyday up to 5 days incubation period. Growth
rate responses of metal amended media were compared with the control
medium using distilled water. Analysis revealed that the toxicity effects
of chemical pollutants do not vary significantly on the growth of selected
filamentous fungi. All species are tolerant to the toxicity effects of lead.
It was found out that A. flavus is sensitive to potassium nitrate and copper
sulfate while A. niger is tolerant to potassium nitrate and Chronium but
not in copper sulfate. T. mentagrophytes can tolerate all the metal com-
pounds while F. moniliforme can’t tolerate chromium and copper sulfate.
Based from the results, it is concluded that the selected fungi have spe-
cific tolerance to the test chemical toxicants hence, a potential to remove
toxic waste in metal polluted sites especially lead and therefore can be
used for mycoremediation.

A-2005
Establishment and Characterization of 13 Human Colorectal-carcinoma
Cell Lines. JA-LOK KU, Kyung-Hee Kim, Jin-Sung Choi, Sung-Hye
Hong, Young-Kyoung Shin, Hong-Sun Kim, Jae-Hyun Park, Il-Jin Kim,
and Jae-Gahb Park. Korean Cell Line Bank, Laboratory of Cell Biology,
Cancer Research Institute, Seoul National University College of Medi-
cine, Seoul, Korea. Email: kujalok@snu.ac.kr

We characterized 13 human colorectal carcinoma cell lines (designated
SNU-70, SNU-254, SNU-479, SNU-796, SNU-977, SNU-1181, SNU-
1235, SNU-1406, SNU-1411, SNU-1460, SNU-1544, SNU-1684, and
SNU-1746) established from 13 Korean colorectal-carcinoma patients in-
cluding the morphology in vivo and in vitro and mutations of K-ras, p53,
APC, microsatellite instability status in vitro. We have also analyzed the
expressions of anticancer drug associated genes such as MDR1, MXR,
MRP1 and COX2 genes. No lines were contaminated with Mycoplasma
or bacteria. All lines were proven to be unique by DNA-fingerprinting
analysis using 16 STR (short tandem repeat) markers and 11 cell lines
grew as adherent and 2 cell lines as floating aggregates. All lines showed
high viability with relatively long doubling times (43.7;120.5hr). Six of
the cell lines showed mutations at codons 12 or 13 in the K-ras gene,
and p53 gene was mutated in 8 cell lines including 5 missense mutations,
1 nonsense and 2 frameshift mutations. The microsatellite instability was
found in 3 lines and the mutations of APC gene were found in 4 lines.
The high levels of expression in MDR1, MXR and COX2 genes were
detected in 8, 6, and 6 cell lines, respectively. However, MRP1 gene was
expressed in all cell lines. These well-characterized colorectal cancer cell
lines should serve as useful tools for investigating the biological char-
acteristics of colorectal cancer.

A-2006
Animal Component Free T-cell Culture. J. H. MANWARING, B. B. Bar-
nett, and W. G. Whitford. Research and Product Development, HyClone,
Logan, UT 84321. Email: john.manwaring@perbio.com

Developments in the understanding of serum-free cell culture methods
have increased our ability to more specifically control mammalian lym-
phocyte cell selection, stimulation, and culture environment. Of the many
uses of cultured T cells, those involving the transfer of cells or cell prod-
ucts to patients can pose the most rigorous culture media demands. Safety
and regulatory concerns associated with animal-derived media compo-
nents include lot-to-lot variability and the potential for either immunoac-
tive or infectious contaminants and have driven the scrutinization of cul-
ture media raw material sources and manufacturing methods. Furthermore
many research applications would be facilitated by limiting the amount
and variability of cytokines, antigens, and immunostimulators associated
with many animal derived products such as bovine serum. Factors to be
considered in developing an Animal Derived Component Free (ADCF)
T Cell medium include: 1) The mode of culture—from multiwell plates
to bioreactors; 2) The type of cell to be expanded—from immortalized
lines to primary autologous cells; and 3) The goal of culture—from pro-
viding simple cell mass, to specifically activated sub-populations, to ac-
cumulation of secreted product; and 4) the regulatory and safety concerns
involved in the application. Presented here are data from HuT-78 on the
development of a high-efficiency ADCF human T cell culture medium.

A-2007
Signal Transduction Targets of Modeled Microgravity. ALAMELU SUNDARESAN (Lalita)1,
Kamleshwar Singh1, Neal R. Pellis2, and James DuMond Jr.1 1Texas Southern University, Hous-
ton, TX and 2 Human Research Program, NASA Johnson Space Center, Houston, TX. Email:
sundaresana@TSU.edu

Lymphocyte signal transduction is of paramount importance for an adequate mounting of the
immune response. Defects in this area could leave the host prone to infection etc. From acti-
vation to the final function be it cell proliferation, locomotion or apoptosis, the signal trans-
duction cascade is critical. Previous experiments demonstrated that both lymphocyte activation
and locomotion were inhibited in spaceflight and in ground based modeled microgravity
(MMG) cultured human lymphocytes. Calcium signaling pathways were functional in MMG.
In T cell activation at the membrane level, Phospholipase C g1 (PLC-g1) facilitates hydrolysis
of phosphoinositide di phosphate (PIP2) to DAG and a molecule called IP3 (inositide tri phos-
phate). DAG activates the PKC signaling cascade and IP3 drives the calcium pathways. While
examining human lymphocytes for status of different signaling molecules by immunoprecipi-
tation and, western blotting, deficiencies were found in activation of PLC-g1, this being the
predominant isoform active in T cells, is activated by tyrosine phosphorylation. The activated
form of the enzyme was found to be down-regulated by more than two fold in MMG cultured
lymphocytes. Calcium independent isoforms of PKC such as PKC delta and epsilon were also
downregulated by more than 50% in MMG compared to ground cultured lymphocytes. This
was observed both at the transcriptional and translational levels by immunoblotting and RT-
PCR. The IP3 receptor, whose expression is indicative of calcium mobilization, however did
not change in MMG cultured cells. This corroborates evidence using ionomycin that calcium
signaling might be unaltered in MMG. MMG thus affects certain signaling cascades selectively.
Mouse lymphocytes cultured in modeled microgravity also demonstrated decreased activation
compared to ground controls. IP3 receptor expression in MMGcultured mouse lymphocytes
also was not significantly different as compared to ground cultured lymphocytes. IP3 receptor
levels were found to increase in expression as seen by immunobloting in MMG cultures.
Nucleotide augmentation in MMG cultured mouse lymphocytes both In Vitro (culture media)
as well as in vivo as nutrition supplements in antiorthostaically (AOS) suspended mice, was
able to recover activation both in lymphocytes isolated from control mice and from. Experi-
ments outlining signal transduction in human vs mouse lymphocytes in MMG would go a
long way in delineating immune suppression related phenomena both in space an here on
earth. Nucleotide supplementation experiments would be instrumental in design of counter-
measures against immunological problems incurred in space. This is especially relevant when
long-term space travel is being contemplated. Results from signal transduction experiments in
human and mouse lymphocytes as wells as nucleotide supplementation experiments are pre-
sented in this study.
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A-2008
Formation of Intact Membrane Structures with High Transepithelial Electrical Resis-
tance in Culture Inserts with Mouse Embryonic Stem Cells. R. Konsoula and F. A.
BARILE. Laboratory of In Vitro Toxicology, St. John’s University, Jamaica, NY
11439. Email: barilef@stjohns.edu

Mouse embryonic pluripotent stem cells, ES-D3, were induced to form membrane
structures in cell culture inserts, using combinations of extracellular matrix components
and growth factors (GF). The ability of the stem cells to form intact membranes and
create tight junctions (TJ) was assessed by measuring transepithelial electrical resis-
tance (TEER) and passage of TJ markers. Stem cells were initially inoculated on
inactivated 3T3 mouse fibroblasts in the presence of LIF factor to maintain the undif-
ferentiated state. Subconfluent ES-D3 monolayers were then passaged in the absence
of feeder layers and LIF factor to stimulate the formation of embryoid bodies (EB).
After 5 days, EB were transferred to 24-well culture inserts coated separately with 1
of 4 extracellular matrix components (collagen I, collagen IV, fibronectin and laminin).
Induction of TJ was further facilitated by treating EB on the inserts with 1 of 4 different
growth factors (amphiregulin, epidermal GF, keratinocyte GF and transforming GF b-
1). After 10 to 14 days, TEER was measured at 500–800 V-cm2, with the combination
of fibronectin and KGF yielding highest values. Paracellular permeability (PP) and
acute cytotoxicity studies were conducted with confluent monolayers in 96-well plates
or culture inserts, repectively. After exposure to 1 of 19 chemicals for 24-h, cell via-
bility and PP was measured using the MTT assay and PP markers, respectively. The
data indicate that, at equivalent concentrations, cell viability decreases before the in-
tegrity of the membrane is compromised. Also, TEER measurements inversely corre-
late with increased passage of tight junction markers for most chemicals. We conclude
that mouse ES cells can be induced to form TJ in coated culture inserts after treatment
with appropriate GF as evidenced by progression of high TEER values comparable to
those seen with Caco-2 cells. Support for TJ formation is demonstrated by the lack of
high transepithelial resistance in undifferentiated ES cells, and by prevention of trans-
port of PP markers in the differentiated monolayers. However, the extent and direction
of differentiation is currently under investigation. ES cells therefore can be induced to
differentiate into intact confluent cell membrane-like structures with support for the
formation of TJ. The culture system thus has potential as a pharmacokinetic or toxi-
cokinetic in vitro model.

A-2009
BEAS-2B Cells as a Model for the Reductive Activation of Hexavalent Chro-
mium in Human Lung Epithelial Cells. CHARLES R. MYERS, Griselda R.
Borthiry, and William E. Antholine. Department of Pharmacology & Toxicol-
ogy, Medical College of Wisconsin, Milwaukee, WI 53226. Email:
cmyers@mcw.edu

Inhalational exposure to hexavalent chromium [Cr(VI)] compounds can cause
cytotoxic, mutagenic, and carcinogenic effects. The intracellular reduction of
Cr(VI) yields cytotoxic Cr(V) and reactive oxygen species. Bronchial epithelial
cells are the primary site of pulmonary exposure to inhaled Cr(VI) and are the
primary cells from which Cr(VI)-associated human cancers arise. However,
studies with normal human bronchial epithelium (NHBE) have received little
attention. BEAS-2B cells are used here as a model of NHBE for studies on the
reductive activation of Cr(VI) and toxicity. In clonogenic assays, the cells were
very sensitive to soluble (Na2CrO4) and particulate Cr(VI) (ZnCrO4, CaCrO4,
PbCrO4). A steep decline in clonogenic survival was observed, with estimated
50% survival at 3.63 mM Na2CrO4, 0.359 mg ZnCrO4 per cm2, and 0.206 mg
CaCrO4 per cm2. For PbCrO4, the decline in clonogenic survival was more
gradual with 50% survival at 8.60 mg/cm2. Trypan blue exclusion was a much
less sensitive indicator of cell viability. Cells exposed to 400, 200, or 100 mM
Na2CrO4 for 5 min exhibited a sharp Cr(V) ESR signal (g 5 1.9793). A signal
at g 5 1.9849 was also observed which could represent a Cr(V)-thiol complex.
In studies using Na2

53CrO4, both of these signals were split into four lines as
expected for the nuclear spin (I 5 3/2) of 53Cr. Therefore, both the g 5 1.9793
and g 5 1.9849 signals represent Cr(V) species. Studies with human micro-
somes and proteoliposomes have demonstrated that cytochrome b5, in cooper-
ation with P450 reductase or b5 reductase, has pronounced activity in the re-
ductive activation of Cr(VI) to Cr(V) (ESR g 5 1.9793, matching a signal
generated in BEAS-2B cells). In human lung, these enzymes are localized al-
most exclusively in the bronchial epithelial cells. While the expression of several
microsomal enzymes typically declines markedly in cell culture, immunofluo-
rescence demonstrated that BEAS-2B cells continue to express b5, b5 reductase,
and P450 reductase in the nuclear membrane and perinuclear region (smooth
endoplasmic reticulum).

A-2010
Comparative Extraction Profiles of Medical Devices Using a Cell Growth
Inhibition Assay. DAVID TAN, Alana Renaud, Alicja Sills, Ann M
Wright, and Mary Mowrey McKee. CIBA Vision Corporation, Duluth,
GA 30097. Email: amy.wright@cibavision.com

To evaluate the cellular viability of mammalian cells exposed to extracts
of biomaterials using in vitro cell culture methods. Extracted biomaterials
were evaluated using the USP General Chapter and ISO 10993–12 guide-
lines for preparation of samples for extraction. Extractions were con-
ducted at 121 C and 50 C in saline or water and at 37 C in supplemented
MEM media. The USP and ISO 10993–5 testing methods for biocom-
patibility were followed using the elution assay (EA) and cell growth
inhibition (CGI) methods described in the guidelines. Following a des-
ignated incubation period, murine fibroblastic cells (L929) were exposed
to the biomaterial extracts. Cellular viability was evaluated by either vital
dye or by cell counts. Benzalkonium chloride (BAC) was used as a pos-
itive control for the analysis of dead cells. All biomaterials passed the
EA for both saline and supplemented MEM extraction at 121 C and 50
C for saline and 37 C for MEM. Four polymeric biomaterials passed the
CGI assay 121 C and 50 C for saline and 37 C for MEM. One polymeric
biomaterial failed the criteria for CGI at 121 C in saline and 37 C in
supplemented MEM media. Cells exposed to BAC were cytotoxic in both
of the assays (1.25 and 12.5 ppm for EA and 1.25 ppm for CGI, final
concentrations). Components of polymeric biomaterials need to be eval-
uated at specific temperatures and use extraction vehicles which best
serve the chemical makeup of the device. The use of the extraction pa-
rameters described in the USP and ISO guidelines allow for specific ex-
traction temperatures and vehicles which can be used for differing poly-
meric biomaterials.

A-2011
Up-regulation of Inducible Nitric Oxide Synthase by Rosiglitazone in
Sinusoidal Endothelial Rat Liver Cells In Vitro. MIGUEL REYES1, Clau-
dia Reyes-Estrada2, Brissia Lazalde1. 1Faculty of Medicine UJED, Duran-
go, Dgo., MEXICO and 2Faculty of Medicine UAZ, Zacatecas, Zac.,
MEXICO. Email: mareyes@ujed.mx

Currently it is believed that inducible nitric oxide synthase (iNOS) has a
role in the pathophysiology of fibrotic liver disease through nitric oxide
production, since it contributes to the regulation of peripheral vascular
tone in patients with cirrhosis and ascites; nevertheless its precise role
remains to be elucidated. iNOS expression in sinusoidal endothelium of
liver has been poorly studied. The nuclear hormone receptor peroxisome
proliferator activated receptor g (PPARg) is a modulator of of iNOS and
nitric oxide (NO) production; PPARg can be activated by thiazolidine-
diones, drugs employed in the treatment of type 2 diabetes mellitus. The
aim of this work was to study the effect of thiazolidinediones on iNOS
expression at transcriptional level in sinusoidal endothelial rat liver cells
in vitro. A sinusoidal endothelial rat liver cell line (CD-31 and von Wil-
lebrand factor positive) developed in our lab was used. Confluent mono-
layers were incubated by 24 h with the thiazolidinedione rosiglitazone
(AvandiaTM) at 0.1 and 1 mM; controls without the drug were included.
Total RNA was isolated with TrizolTM reagent and the steady state level
of iNOS mRNA was evaluated by semiquantitative RT-PCR using pub-
lished primers and the SuperScriptT One-Step RT-PCR kit (Invitrogen,
Inc., Carlsbad, CA). GAPDH was used as constitutive gene for normal-
ization. Experiments were done in triplicate. Control cultures did not
show basal transcription of iNOS; cultures with rosiglitazone showed a
clear amplicon similar in intensity at both concentrations of the drug.
These results show that sinusoidal endothelial liver cells are able to tran-
scribe iNOs and suggest that rosiglitazone could affect hepatic blood flow
through iNOS up-regulation. Since thiazolidinediones are widely pre-
scribed, this issue warrants further studies.
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A-2012
Integrin Regulation of Mouse Embryonic Stem Cell Self-renewal. J. DENRY SATO6, Yohei
Hayashi1, Miho Furue3,4, Kiyoshi Ohnuma1, Yasufumi Myoishi5, Takanori Abe2, Ryu-ichiro
Hata3,4, Tetsuji Okamoto5, and Makoto Asashima1,2,7. 1Department of Life Sciences (Biolo-
gy), Graduate School of Arts and Sciences and 2Department of Biological Science, Graduate
School of Science, Tokyo University, Tokyo, JAPAN; 3Department of Biochemistry and
Molecular Biology and 4Oral Health Research Center, Kanagawa Dental College, Yokosuka,
JAPAN; 5Department of Molecular Oral Medicine and Maxillofacial Surgery, Division of
Frontier Medical Sciences, Graduate Science School of Biomedical Sciences, Hiroshima
University, Hiroshima, JAPAN; 6Mount Desert Island Biological Laboratory, Salisbury
Cove, ME; and 7International Cooperative Research Project (ICORP)/JAPAN Science and
Technology Agency (JST), Tokyo, JAPAN. Email: dsato@mdibl.org

We provide evidence that extracellular matrix and integrins play an important role in ES
cell self-renewal and subsequent differentiation. We have recently developed a serum-free
medium, designated ESF7, in which leukemia inhibitory factor (LIF) stimulated murine ES
cell proliferation. When ES-D3 mouse embryonic stem cells were cultured on type I col-
lagen in ESF7 medium, they remained undifferentiated. On the other hand, ES-D3 cells
cultured on laminin or fibronectin began to differentiate as indicated by altered morphologies
with decreased alkaline phosphatase activity, increased Fgf5 expression, and decreased Nan-
og expression. We hypothesized that LIF-induced signal transduction differed in mouse ES
cells depending upon the ECM components on which they were cultured. Our analysis
using western blotting showed that the activation of STAT3 and PKB/Akt was down-reg-
ulated in ES-D3 cells on laminin or fibronectin compared to those on type I collagen. In
contrast, the activation of ERK1/2 in ES-D3 cells on laminin was up-regulated compared
to that in cells on type I collagen. These results together with the observation that ES-D3
cells differentiated on laminin or fibronectin substrata suggested that ECM components
contributed to ES cell self-renewal or differentiation by modulating signaling pathways
downstream of LIF. ES-D3 cells cultured in ESF7 medium did not express collagen recep-
tors. By contrast, the laminin receptor integrins, and the RGD receptor integrins were ex-
pressed in ES-D3 cells cultured in ESF7 medium. These results suggested that integrin
signaling was inoperative in ES-D3 cells on collagens but active in the cells on laminin
and fibronectin. We conclude that ECM-integrin outside-in signaling initiates differentiation
in mouse ES cells. This work was supported by grants-in-aid for Scientific Research from
the Ministry of Education, Culture, Sports, Science and Technology of Japan; an Interna-
tional Cooperative Research Project grant from the Japan Science and Technology Agency;
a grant from the Smoking Research Foundation (Japan); grants P20-RR016463 and P30-
ES03828 from the National Institutes of Health (US); and by a short-term fellowship from
the Japan Society for the Promotion of Science.


