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Therapy of an Animal Model of Human Gastric Cancer Using a Combination of
Anti-erbB-2 Monoclonal Antibodies'
Philip G. Kasprzyk, Sun Uk Song, Pier Paolo Di Fiore, and C. Richter King?

Molecular Oncology, Inc., Gaithersburs. Maryland 20876 [P. G. K., 5. U. 5., C. R. K.}, and Laboratory of Cellular and Molecular Biology, National Cancer Insitute,
NIH, Bethesda, Maryiand 20892 [P. P. D.]
ABSTRACT Our studies focused on the synergistic effect of a combination

Amplification and/or overexpression of the erbB-2 gene have been

in 20-30% of of the breast, ovary, lung,

and stomach and are associated with aggressive clinical course and poor
Interference

‘This combination antibody therapy also inhibited the growth of human
tumor cell lines growing as nude mice and was able to
reported obser-

used to
(891857 The formation of complexes by two antibodies was found to
interfere with receptor function and mimic some properties of a typical
receptor ligand. Selective interference of the erbB-2 receptor by combi-
therapy may f human

cancers,

of two anti-erbB-2 antibodies. We chose to evaluate combina-
tions of monoclonal antibodies because binding to gp185~*®*
should induce complex lattices of highly constrained protein
on the cell surface. We reasoned that these lattices might alter
receptor function in a manner different from that of the binding
of single monoclonal antibodies that can be expected to induce

. receptor dimerization. Our results show profound growth in-
. Our resu ™ pro -

hibition with th
to single-antibody treatment.

. MATERIALS AND METHODS

Monoclonal Antibodies. Mice were immunized using a membrane
ion of N/erbB- i

the human erbB-2 protein). Following tests of polyclonal antibody
response using immunoprecipitation, three fusions were conducted
using the myeloma cell line Ag8.653 and standard techniques. These
fusions produced approximately 1500 hybridoma clones which were
each screened using linked i

isolated from N/erbB-2 cells were bound to polystyrene plates, and
culture medium was added to allow antibody-antigen interaction. Im-

i
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oPEN |COSL expression in human bone
marrow-derived mesenchymal
stem cells promotes induction of

~= regulatory T cells
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IProprietary Technology
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GASTROENTEROLOGY 2011:140:998-1008

Human Bone Marrow-Derived Clonal Mesenchymal Stem Cells Inhibit
Inflammation and Reduce Acute Pancreatitis in Rats

KYUNG HEE JUNG,” SUN U. SONG,* TACGHEE YI,* MYUNG-SHIN JEON,* SANG-WON HONG,” HONG-ME| ZHENG,"
HEE-SEUNG LEE," MYUNG-JOO CHOI," DON-HAENG LEE,# and SOON-SUN HONG*

*Department of Bromedical Sciences, *Clinical Resaarch Canter, *intermal Medicine and NCEED, College of Medicine, Inha Unversity, Sinheung-dong. Jung-gu,

incheon, Republic of Korea

See editorial on page 779.

BACKGROUND & AIMS: Acute pancreanius (AP) has
a high morality rate; repettive AP induces chronic AP
and pancreatic adenocaranoma. Mesenchymal stem cells
(MSCs) have immunoregulatory effects and reduce inflam-
mation. We developed a protocol to isolate human bone
marrow- derived clonal MSCs (heMSCs) from bone marrow
aspirate and investigated the effects of these cells in rac
models of mild and severe AP, METHODS: Mild AP was
induced in Sprague-Dawley rats by 3 intraperitoneal injee-
vons of cerulein (100 pg/kg), given at 2-hour intervals;
severe AP was induced by intraparenchymal injection of 3%
sodium taurocholate soluton. heMSCs were labeled with
CM-1,1" . dioctadecyl-3,3 3" -tetramethylindo-carbocyanine

hloride and ad 1 to raes through the tail vein.

To thix end, new stem cell therapies have raised the
possibility of improving AP repair. Mesenchymal stem
cells (MSCs) are mulapotent and differentiate intwo a
range of cell types and are being tested for their regen-
erative potential.® Another fundamental property of
MSCs is their potent immunosuppressive activities that
have attracted much attention in the context of novel
therapeutic strategies for tissue repair and immuno-
modulation. Although MSCs can be isolated from adule
adipose tissue, fetal tissues, and neonatal tissues, in most
dinical applications they are isolated from bone marrow
(BM).” Recent work has ascribed potent tissue regenera-
tion, repair, and anti-inflammatory effects to BM-derived
MSCs in various inflammation-based diseases such as
kidney disease in ischemia/reperfusion injury, collagen-
induced arthritis, and acute renal failure® 10
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| Mechanism of Action

inflammatory environments

Suppression of activated T cells
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CD4*CD25*FoxP3* Treg

Lee HJ et al. (SciRep 2017, 14,7:44486)
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| Cell Death and Disease | Mechanism of Action
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OPEN & 2014 Mscnilan Publishers Limed Al Sghits resened 20412889714
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Bone marrow-derived clonal mesenchymal stem cells
inhibit ovalbumin-induced atopic dermatitis

Skin inju

K Na', HS Yod®, YX Zhang®, M-S Choi’, K Lee', TG ¥i'**, 5U Song""** and M-S Jeon***

Mesenchymal stem cells (MWSCs) possess immunomodulatory activities, including suppression of T- and B-cell activation.
However, their effects on atopic dermatitis (AD) have not yet been studied. Using an ovalbumin-induced AD mouse model, we
investigated whether MSCs can be used as therapeutics in AD. We isolated both allogeneic and syngeneic clonal MSCs (cMSCs) Blood vess
from mouse bone marrow according to the subfractionation culturing method. Qur cMSCs suppressed both T- and B-cell A
activation. T-cell proliferation and cytokine production, including interferon (IFN)-y and interleukin (IL)-4, were suppressed by
inhibition of transeription factors, such as T-bet, GATA-3, and c-Maf. Those transcription factors were nitric oxide dependent.
Immunoglobulin E (IgE) suppression occurred through downregulation of AID and BLIMP-1, important regulators for isotype
class switch and B-cell differentiation. The cMSCs were injected intravenously into ovalbumin-induced AD mouse model, and the
therapeutic effects were analyzed. Injection of both allogeneic and syngeneic cMSCs in an AD mouse model inhibited cell
infittration in skin lesions and decreased the serum level of IgE. IL-4 expression was also suppressed by cMSCs in both the
lymph node and skin. The cMSCs migrated to skin lesions and draining lymph nodes. Taken together, these data demonstrated
that cMSCs, which suppressed T- and B-cell functions, can be used for the treatment of AD in mice.

Lesionsie

Cell Death and Dissase (2014) 5, e1345; doi:1 0.1038/cd dis 2014 229, published online 17 July 2014 dmaining yym ph node
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Infernational Joumnal of Stem Calls Vol 12, Wo. 2, 2010 hitps:// dei.org/10.15283/ijsc18098

ORIGINAL ARTICLE

A Novel Immunomodulatory Mechanism Dependent on
Acetylcholine Secreted by Human Bone
Marrow-derived Mesenchymal Stem Cells

Tac-Ghee Yi'™, Yun-Kyoung Cho’, HyunJoo Lee’, Junghee Kim',
Myung-Shin Jeon', Dong-5ik Ham®, Woo Cheol Kim®, Sun U. Song™”

‘Department of Integrated Biomedical Sciences, Inha University School of Medicine, Incheon, Forea
SCM Lifescience Co., Led,, Incheon, Korea
SunCreate Co., Ltd., Yangu, Korea
“Department of Radivoncology, Inha University School of Medicing, Incheom, Korea

Bacl d and Objectives: M hymal stem eells (MSCs) are used to treat autedmmune or iofl tory di
Cur zim waz to d ine the i omodulatory hanizms elicited by MSC: during inflammation
Methods and Results: We cocultured M3Cs with peripheral bleod mononuelear cells for 3 mexed [ymphocyte reaction
or stimulated them by phytchemagglutinin Morphological changes of M3Cs and secretion of acetyicholine (ACh) from
M3Cs were measured. The effects of an ACh antagomsst ansd ACh agondist en lymphoeyte proliferation and proin-
flammatory-cytokine production were determiged The inflammatory mubien ereated by immunecell activation caused
MB3Cs to adopt a neurcolike phenotvpe and induced them to release ACh Additionslly, nicotinie acetvicholine meceptors
(nACHR:s) were upregulated in activated peripheral blood lear cells. We observed that ACh bound to nAChR
on activated imomne cells and led to the inhibition of lymphocyte proliferation and of proinflammatorycytokine
production. MSC-medisted immunosuppression throngh ACh sctivity was reversed by an ACh antagonist called
& -bungarotoxin, and lymphocyte proliferation was inhibsted by an ACh agonmist, ACh chloride.

Conclusions: Cur findings point to 3 novel immunomodulatory mechanizm in which ACh sscreted by MSC: vnder
inflammatory conditions might medulate immune cells Thiz smdy may provide 3 novel method for the treatment
of sutcimmune diseases by means of MSCs

| Mechanism of Action
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