On 8 Oct 2018, at 11.56, BioMIC <biomic@ugm.ac.id> wrote:

View this email in your browser

L'.. The 1st International Conference on Bioinformatics,
Biotechnology, and Biomedical Engineering (BioMIC 2018)
19-20 October 2018, Yogyakarta, Indonesia.

The Last Final Manuscript Deadline Notification
Dear Ferry Sandra,
Good Morning!

First, we would like to remind you that your paper titled "Anti-cancer Potency
and Mechanism of Human Umbilical Cord Blood Stem Cell" (1570497136)
from Drug Development and Nutraceutical Symposium has not a copyright
form and final manuscript.

Second, we announce the last deadline to upload your final manuscript
submission is Wednesday, 10 October 2018 at 23:59.

Lastly, If you do not upload your final manuscript, you cannot deliver your paper
on BioMIC 2018 Conference Program.

Please feel free to contact us at biomic@ugm.ac.id or +62 857 5545
0598 (Sulis Setiowati).

If you need more detailed instructions on how to submit your full paper, we
have made a tutorial to guide you through each step.

Thank you for contributing to the BioMIC 2018. We look forward to seeing you
at the conference.

Best regards,
The BioMIC Committee.

ez e o

Submit your final View the conference program Learn how to submit and
manuscript register your paper.

© & 0 O



Copyright © 2018 International Conference on Bioinformatics, Biotechnology, and Biomedical
Engineering, All rights reserved.
You are receiving this email because you registered as a participant in the BioMIC 2018.

Our mailing address is:
International Conference on Bioinformatics, Biotechnology, and Biomedical Engineering
UGM Main Buiding, 3rd Floor Room B3-02, Bulaksumur
Yogyakarta 55281
Indonesia

Add us to your address book

Want to change how you receive these emails?
You can update your preferences or unsubscribe from this list.

’(é mailchimp




M Gmail

Ferry Sandra <ferrysandra@gmail.com>

Re: BioMIC 2018: Final Manuscript Deadline

Ferry Sandra <ferrysandra@gmail.com>
To: BioMIC UGM <biomic@ugm.ac.id>

Dear BioMIC 2018 Committee,

Please find the signed copyright and final manuscript in the attachment.

Thanks.

Ferry Sandra

2 attachments

.B AIP Conference Proceedings License Agreement.pdf
= 250K

% hUCBSC, BioMIC, AlP.docx
) 99K

Tue, Oct 9, 2018 at 2:21 PM



pﬁ;!slh:i:g LICENSE TO PUBLISH AGREEMENT FOR CONFERENCE PROCEEDINGS

This License to Publish must be signed and returned to the Proceedings Editor before the manuscript
can be published. If you have questions about how to submit the form, please contact the AIP
Publishing Conference Proceedings office (confproc@aip.org). For questions regarding the
copyright terms and conditions of this License, please contact AIP Publishing’s Office of Rights and
Permissions, 1305 Walt Whitman Road, Suite 300, Melville, NY 11747-4300 USA; Phone 516-576-

2268; Email: rights@aip.org.
Article Title (“Work”):

Anti-cancer Potency and Mechanism of Human Umbilical Cord Blood Stem Cell

(Please indicate the final title of the Work. Any substantive changes made to the title after acceptance
of the Work may require the completion of a new agreement.)

All Author(s):

Ferry Sandra

(Please list all the authors’ names in order as they will appear in the Work. All listed authors must be
fully deserving of authorship and no such authors should be omitted. For large groups of authors,
attach a separate list to this form.)

The 1st ional Conf on Bioi i and Bi ineering (BioMIC 2018)

Title of Conference:

Name(s) of Editor(s)

All Copyright Owner(s), if not Author(s):

(Please list all copyright owner(s) by name. In the case of a Work Made for Hire, the employer(s)
or commissioning party(ies) are the copyright owner(s). For large groups of copyright owners,
attach a separate list to this form.)

Copyright Ownership and Grant of Rights

For the purposes of this License, the “Work” consists of all content within the article itself and made
available as part of the article, including but not limited to the abstract, tables, figures, graphs,
images, and multimedia files, as well as any subsequent errata. “Supplementary Material” consists
of material that is associated with the article but linked to or accessed separately (available
electronically only), including but not limited to data sets and any additional files.

This Agreement is an Exclusive License to Publish not a Transfer of Copyright. Copyright to the Work
remains with the Author(s) or, in the case of a Work Made for Hire, with the Author(s)’ employer(s).
AIP Publishing LLC shall own and have the right to register in its name the copyright to the
proceedings issue or any other collective work in which the Work is included. Any rights granted
under this License are contingent upon acceptance of the Work for publication by AIP Publishing. If
for any reason and at its own discretion AIP Publishing decides not to publish the Work, this License
is considered void.

Each Copyright Owner hereby grants to AIP Publishing LLC the following irrevocable rights for the
full term of United States and foreign copyrights (including any extensions):

1. The exclusive right and license to publish, reproduce, distribute, transmit, display,
store, translate, edit, adapt, and create derivative works from the Work (in whole or in
part) throughout the world in all formats and media whether now known or later
developed, and the nonexclusive right and license to do the same with the
Supplementary Material.

2. The right for AIP Publishing to freely transfer and/or sublicense any or all of the
exclusive rights listed in #1 above. Sublicensing includes the right to authorize
requests for reuse of the Work by third parties.

3. The right for AIP Publishing to take whatever steps it considers necessary to protect
and enforce, at its own expense, the exclusive rights granted herein against third
parties.

Author Rights and Permitted Uses

Subject to the rights herein granted to AIP Publishing, each Copyright Owner retains ownership of
copyright and all other proprietary rights such as patent rights in the Work.

Each Copyright Owner retains the following nonexclusive rights to use the Work, without obtaining
permission from AIP Publishing, in keeping with professional publication ethics and provided clear
credit is given to its first publication in an AIP Publishing proceeding. Any reuse must include a full
credit line acknowledging AIP Publishing’s publication and a link to the Version of Record (VOR) on
AIP Publishing's site.

Each Copyright Owner may:

1. Reprint portions of the Work (excerpts, figures, tables) in future works created by the
Author, in keeping with professional publication ethics.

2. Post the Accepted Manuscript (AM) to their personal web page or their employer's
web page immediately after acceptance by AIP Publishing.

3. Deposit the AM in an institutional or funder-designated repository immediately after
acceptance by AIP Publishing.

4. Use the AM for posting within scientific collaboration networks (SCNs). For a detailed
description of our policy on posting to SCNs, please see our Web Posting Guidelines
(https://publishing.aip.org/authors/web-posting-guidelines).

5. Reprint the Version of Record (VOR) in print collections written by the Author, or in the
Author's thesis or dissertation. It is understood and agreed that the thesis or
dissertation may be made available electronically on the university’s site or in its
repository and that copies may be offered for sale on demand.

6. Reproduce copies of the VOR for courses taught by the Author or offered at the
institution where the Author is employed, provided no fee is charged for access to the
Work.

7. Use the VOR for internal training and noncommercial business purposes by the
Author’s employer.

8. Use the VOR in oral presentations made by the Author, such as at conferences,
meetings, seminars, etc., provided those receiving copies are informed that they may
not further copy or distribute the Work.

9. Distribute the VOR to colleagues for noncommercial scholarly use, provided those
receiving copies are informed that they may not further copy or distribute the Work.

10.  Post the VOR to their personal web page or their employer's web page 12 months
after publication by AIP Publishing.

11. Deposit the VOR in an institutional or funder-designated repository 12 months after
publication by AIP Publishing.

12. Update a prior posting with the VOR on a noncommercial server such as arXiv, 12
months after publication by AIP Publishing.

Author Warranties
Each Author and Copyright Owner represents and warrants to AIP Publishing the following:

1. The Work is the original independent creation of each Author and does not infringe
any copyright or violate any other right of any third party.

2. The Work has not been previously published and is not being considered for
publication elsewhere in any form, except as a preprint on a noncommercial server
such as arXiv, or in a thesis or dissertation.

3. Written permission has been obtained for any material used from other sources and
copies of the permission grants have been supplied to AIP Publishing to be included
in the manuscript file.

4. All third-party material for which permission has been obtained has been properly
credited within the manuscript.

5. In the event that the Author is subject to university open access policies or other
institutional restrictions that conflict with any of the rights or provisions of this License,
such Author has obtained the necessary waiver from his or her university or institution.

This License must be signed by the Author(s) and, in the case of a Work Made for Hire, also by the
Copyright Owners. One Author/Copyright Owner may sign on behalf of all the contributors/owners
only if they all have authorized the signing, approved of the License, and agreed to be bound by it.
The signing Author and, in the case of a Work Made for Hire, the signing Copyright Owner warrants
that he/shefit has full authority to enter into this License and to make the grants this License contains.

1. The Author must please sign here (except if an Author is a U.S. Government employee, then
please sign under #3 below):

Ferry Sandra 09/10/18

Author(s) Signature Print Name Date

2. The Copyright Owner (if different from the Author) must please sign here:

Name of Copyright Owner Authorized Signature and Title Date

3. If an Author is a U.S. Government employee, such Author must please sign below.
The signing Author certifies that the Work was written as part of his/her official duties and is therefore
not eligible for copyright protection in the United States.

Name of U.S. Government Institution (e.g., Naval Research Laboratory, NIST)

Author Signature Print Name Date

PLEASE NOTE: NATIONAL LABORATORIES THAT ARE SPONSORED BY U.S. GOVERNMENT
AGENCIES BUT ARE INDEPENDENTLY RUN ARE NOT CONSIDERED GOVERNMENT
INSTITUTIONS. (For example, Argonne, Brookhaven, Lawrence Livermore, Sandia, and others.)
Authors at these types of institutions should sign under #1 or #2 above.

If the Work was authored under a U.S. Government contract, and the U.S. Government wishes to
retain for itself and others acting on its behalf, a paid-up, nonexclusive, irrevocable, worldwide license
in the Work to reproduce, prepare derivative works from, distribute copies to the public, perform
publicly, and display publicly, by or on behalf of the Government, please check the box below and
add the relevant Contract numbers.

[ Contract #(s) [1.16.1]



mailto:rights@aip.org

LICENSE TERMS DEFINED

Accepted Manuscript (AM): The final version of an author’s manuscript that has
been accepted for publication and incorporates all the editorial changes made to
the manuscript after submission and peer review. The AM does not yet reflect any
of the publisher's enhancements to the work such as copyediting, pagination, and
other standard formatting.

arXiv: An electronic archive and distribution server for research article preprints in
the fields of physics, mathematics, computer science, quantitative biology,
quantitative finance, and statistics, which is owned and operated by Cornell
University, http:/arxiv.org/.

Commercial and noncommercial scholarly use: Noncommercial scholarly uses
are those that further the research process for authors and researchers on an
individual basis for their own personal purposes. They are author-to-author
interactions meant for the exchange of ideas. Commercial uses fall outside the
author-to-author exchange and include but are not limited to the copying or
distribution of an article, either in hard copy form or electronically, for resale or
licensing to a third party; posting of the AM or VOR of an article by a site or service
where an access fee is charged or which is supported by commercial paid
advertising or sponsorship; use by a for-profit entity for any type of promotional
purpose. Commercial uses require the permission of AIP Publishing.

Embargo period: The period of time during which free access to the full text of an
article is delayed.

Employer's web page: A web page on an employer’s site that highlights the
accomplishments and research interests of the company’s employees, which
usually includes their publications. (See also: Personal web page and Scholarly
Collaboration Network).

Exclusive License to Publish: An exclusive license to publish is a written
agreement in which the copyright owner gives the publisher exclusivity over certain
inherent rights associated with the copyright in the work. Those rights include the
right to reproduce the work, to distribute copies of the work, to perform and display
the work publicly, and to authorize others to do the same. The publisher does not
hold the copyright to the work, which continues to reside with the author. The terms
of the AIP Publishing License to Publish encourage authors to make full use of their
work and help them to comply with requirements imposed by employers,
institutions, and funders.

Full Credit Line: AIP Publishing’s preferred format for a credit line is as follows
(you will need to insert the specific citation information in place of the capital
letters): "Reproduced from [FULL CITATION], with the permission of AIP
Publishing.” A FULL CITATION would appear as: Journal abbreviation, volume
number, article ID number or page number (year). For example: Appl. Phys. Lett.
107, 021102 (2015).

Institutional repository: A university or research institution’s digital collection of
articles that have been authored by its staff and which are usually made publicly
accessible. As authors are encouraged and sometimes required to include their
published articles in their institution’s repository, the majority of publishers allow for
deposit of the Accepted Manuscript for this purpose. AIP Publishing also allows for
the VOR to be deposited 12 months after publication of the Work.

Journal editorial office: The contact point for authors concerning matters related
to the publication of their manuscripts. Contact information for the journal editorial
offices may be found on the journal websites under the “About” tab.

Linking to the Version of Record (VOR): To create a link to your article in an AIP
Publishing journal or proceedings, you need to know the CrossRef digital object
identifier (doi). You can find the doi on the article’s abstract page. For instructions
on linking, please refer to our Web Posting Guidelines at
https://publishing.aip.org/authors/web-posting-quidelines.

National Laboratories: National laboratories are sponsored and funded by the
U.S. Government but have independent nonprofit affiliations and employ private
sector resources. These institutions are classified as Federally Funded Research
and Development Centers (FFRDCs). Authors working at FFRCs are not

considered U.S. Government employees for the purposes of copyright. The Master
Government List of FFRDCs may be found at http://www.nsf.qov/statistics/ffrdclist/.

Personal web page: A web page that is hosted by the author or the author’s
institution and is dedicated to the author's personal research interests and
publication history. An author’s profile page on a social media site or scholarly
collaboration network site is not considered a personal web page. (See also:
Scholarly Collaboration Network; Employer's web page).

Peer X-Press: A web-based manuscript submission system by which authors
submit their manuscripts to AIP Publishing for publication, communicate with the
editorial offices, and track the status of their submissions. The Peer X-Press
system provides a fully electronic means of completing the License to Publish. A
hard copy of the Agreement will be supplied by the editorial office if the author is
unable to complete the electronic version of the form. (Conference Proceedings
authors will continue to submit their manuscripts and forms directly to the
Conference Editors.)

Preprint: A version of an author's manuscript intended for publication but that has
not been peer reviewed and does not reflect any editorial input or publisher
enhancements.

Professional Publication Ethics: AIP Publishing provides information on what it
expects from authors in its “Statement of ethics and responsibilities of authors
submitting to AIP Publishing journals” (http:/publishing.aip.org/authors/ethics). AlP
Publishing is also a member of the Committee on Publication Ethics (COPE)
(http://publicationethics.org/), which provides numerous resources and guidelines
for authors, editors, and publishers with regard to ethical standards and accepted
practices in scientific publishing.

Scholarly Collaboration Network (SCN): Professional networking sites that
facilitate collaboration among researchers as well as the sharing of data, results,
and publications. SCNs include sites such as Academia.edu, ResearchGate, and
Mendeley, among others.

Supplementary Material: Related material that has been judged by peer review
as being relevant to the understanding of the article but that may be too lengthy or
of too limited interest for inclusion in the article itself. Supplementary Material may
include data tables or sets, appendixes, movie or audio clips, or other multimedia
files.

U.S. Government employees: Authors working at Government organizations who
author works as part of their official duties and who are not able to license rights to
the Work, since no copyright exists. Government works are in the public domain
within the United States.

Version of Record (VOR): The final published version of the article as it appears
in the printed journal/proceedings or on the Scitation website. It incorporates all
editorial input, is formatted in the publisher’s standard style, and is usually viewed
in PDF form.

Waiver: A request made to a university or institution to exempt an article from its
open-access policy requirements. For example, a conflict will exist with any policy
that requires the author to grant a nonexclusive license to the university or
institution that enables it to license the Work to others. In all such cases, the Author
must obtain a waiver, which shall be included in the manuscript file.

Work: The “Work” is considered all the material that comprises the article, including
but not limited to the abstract, tables, figures, images, multimedia files that are
directly embedded within the text, and the text itself. The Work does not include
the Supplementary Material (see Supplementary Material above).

Work Made for Hire: Under copyright law, a work prepared by an employee within
the scope of employment, or a work that has been specially ordered or
commissioned for which the parties have agreed in writing to consider as a Work
Made for Hire. The hiring party or employer is considered the author and owner of
the copyright, not the person who creates the work.


http://arxiv.org/
https://publishing.aip.org/authors/web-posting-guidelines
http://www.nsf.gov/statistics/ffrdclist/
http://publishing.aip.org/authors/ethics

Anti-cancer Potency and Mechanism of Human Umbilical

Cord Blood Stem Cell

Ferry Sandra
Department of Biochemistry and Molecular Biology, Division of Oral Biology,

Faculty of Dentistry, Universitas Trisakti, JI. Kyai Tapa No.260, Jakarta, Indonesia

Corresponding author. E-mail: ferrysandra@gmail.com

Abstract
Human umbilical cord blood (hUCB) as a useful source of stem cell, has been kept in
the stem cell bank and serves as a useful source as the last treatment option for a
severe illness in the future. In regards to immunogenicity, it has been reported that
hUCBSC has a low expression of HLA class | and Il. In general, stem cell mechanism
is not only through the incorporation of stem cell into the tissue, but stem cell can also
secrete factors that can affect the surrounding cells.

hUCBSC can induce apoptosis in cervical and lung cancer cells. hUCBSC can
inhibit growth of leukemic, cervical cancer and glioma cells. In addition, hUCBSC
can inhibit invasion of glioma and lung cancer cells. Most of the reports showed that
hUCBSC transplants are aimed for hematologic malignancies. There were low rates
of malignant relapse after hUCBSC transplantation, suggesting that for patients at
high relapse risk, hUCBSC could be the better option. hUCBSC showed as a good
source for both dendritic and NK cells. Due to its high potency, hUCBSC should be

develop further for treatment of breast and other type of cancers.
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Introduction

Human umbilical cord blood (hUCB) as a useful source of stem cell, can be
collected immediately after parturition. hUCB stem cell (hUCBSC) has been kept in
the stem cell bank (Wijaya, 2007) and serves as a useful source as the last treatment
option for a severe illness in the future (Sandra F, 2008). In regards to
immunogenicity, it has been reported that hUCBSC has a low expression of HLA
class | and Il (Sardjono, 2010). Therefore the umbilical cord blood stem cell is a
potential choice for allogeneic treatment, although partially human leukocyte antigen
(HLA) mismatched (Sachdeva, 2018).

hUCBSC has been widely studied for the regenerative purposes, but it also
known that hUCBSC homes to not just injured tissues but also tumors (Halim, 2010).
hUCBSC can be affected and in the same time, hUCBSC can also affect the tumor
cells. In general, stem cell mechanism is not only through the incorporation of stem
cell into the tissue, but stem cell can also secrete factors that can affect the
surrounding cells (Sandra, 2017a). The secreted factors also known as secretome. In
secretome, a broad panel of proteins including growth factors, chemokines and

cytokines can be found.

Effect of hHUCBSC on Cancer Cell

A study on leukemic cells showed that hUCB mesenchymal stem cells (MSC)
inhibited proliferation of HL60 and K562 cells without inducing apoptosis. Growth
inhibition was shown at the GO/G1 cell cycle. The p38 mitogen-activated protein
kinase (MAPK) is important for the growth inhibitory effect of hUCB-MSC on HL60

and K562 cells (Tian, 2010).



In cervical cancer, secretome derived from conditioned media (CM) of hUCB
mesenchymal stem cell (MSC) significantly induced apoptosis of HelLa cervical
cancer cells in a concentration and time dependent manner through mitochondrial
apoptotic pathway (Sandra, 2014). In addition, CM-hUCB-MSC secretome might
inhibit HeLa cells growth as well. The MSC, can be derived from various tissues,
such as bone marrow (Lubis, 2011), umbilical cord blood, Wharton jelly (Chouw,
2017, Widowati, 2018), adipose tissue (Sardjono, 2009; Widowati, 2012), dental pulp
and periodontal ligament (Feter, 2017; Sandra, 2017), is one of potential stem cell types
to be used for allogeneic treatment (Moenadjat, 2013). MSC has been reported
potential for allogenic treatment, since it has lack expression of human leucocyte antigen
(HLA) class 11 (Aini, 2008).

Meanwhile in glioma cells, hUCBSC has been reported to play a role in
controlling glioma cell cycle progression and invasion. hUCBSC was shown to
regulate U251 and 5310 cells progression at the GO-G1 level by downregulating
extracellular signal regulated kinase (ERK), c-Myc, cyclin D1, cyclin-dependent
kinase (CDK) 4 and CDK 6 (Velpula 2011, Velpula, 2012). In addition, hUCBSC
induced expression of Myc associated factor X (Max) dimerizeration protein (Mad) 1,
that competitively bound to Max to repress the c-Myc/Max-mediated gene
transcription (Velpula, 2012). Therefore hUCBSC could regulate the expression of
glioma cell cycle and ERK-associated invasion.

For lung cancer, the effects of hUCB-MSC on H1299 cells invasion and
proliferation were evaluated using a Matrigel-based Transwell assay and Cell
Counting Kit-8 assay, respectively. Results showed that the hUCB-MSC significantly
inhibited invasion and induced apoptosis of H1299 lung cancer cells. The hUCB-

MSC significantly suppressed AKT, phosphoinositide 3-kinase (PI13K), signal



transducer and activator of transcription (STAT) 3 and mammalian target of
rapamycin (MTOR) (Chai, 2018).

Based on these 3 studies, several conclusions can be made. hUCBSC can
induce apoptosis in cervical and lung cancer cells. hUCBSC can inhibit growth of
leukemic, cervical cancer and glioma cells. In addition, hUCBSC can inhibit invasion
of glioma and lung cancer cells. Potency of hUCBSC in other cancer cells should be

explored further.

hUCBSC-derived Dendritic and NK Cell

Targeted therapy based on monoclonal antibody (mAb) has been developed
for the treatment of cancers. However, some of the mAbs have limited efficacy and
need additional or other treatments. For example, in Ras wild type (WT) colorectal
cancer, treatment of IgG1 mAb cetuximab has been reported to have limited efficacy.
Meanwhile, there are potential therapy based on specific cells, namely dendritic and
natural Killer (NK) cells.

hUCBSC-derived dendritic cell has been reported to have the ability to induce
stronger antigen-specific immunity and more potent anti-tumor effects than peripheral
blood mononuclear cell (PBMNC)-derived dendritic cells. The surface markers
expression of hUCBSC-derived dendritic cells was higher than those of PBMNC-
derived dendritic cells. The hUCBSC-derived dendritic cells had better antigen-
presentation abilities, induced higher numbers of interferon (IFN)-y-secreting antigen-
specific CD8" T-cells, and stimulated more potent antigen-specific cytotoxic T-cell
(CTL) activities. In addition, hUCBSC-derived dendritic cells had higher expression
of ERK and phosphorylated Akt, and lower expression of phosphorylated p38, than

PBMC-derived dendritic cells (Chang, 2012).



hUCBSC-derived NK cell induced a significantly higher cytotoxicity in
epidermal growth factor receptor (EGFR)-Ras WT, EGFR-RASmut, and EGFR-
BRAFmut colon cancer cells compared to activated peripheral blood-derived NK (a-
PBNK) cells and equaled the cytotoxic efficacy of the combination of a-PBNK cells
and 1gG1 mAb cetuximab (Veluchamy, 2017). Large volume hUCBSC-derived NK
cell production under good manufacturing practice (GMP) has been established in a
fully closed, large-scale, cell culture bioprocess. The cryopreserved CD34" hUCBSC
can be expanded 2,000 fold and differentiated into CD56* CD3" NK cell (Spanholtz,
2011).

hUCBSC showed as a good source for both dendritic and NK cells. Therefore,
both hUCBSC-derived dendritic and NK cells could be a potential modalities to treat
cancer. The hUCBSC-derived dendritic and NK cells could be suitable to diminish

particular cancer cells.

hUCBSC Treatment and Clinical Trial

Most of the reports showed that hUCBSC transplants are aimed for
hematologic malignancies. hUCBSC has been acquired as a standard practice in
pediatrics, and nowadays hUCBSC has been expanded to be practiced in adults as
well. hUCBSC has been used for treatment of acute leukemia in children and adults,
chronic myeloid leukemia, myelodysplastic syndrome and lymphoid malignancies
(Brunstein, 2011). There were low rates of malignant relapse after hUCBSC
transplantation, suggesting that for patients at high relapse risk, hUCBSC could be the
better option. In addition, hUCBSC transplantation has lower rates of chronic graft
versus host disease (GVvHD) when compared with PBSC transplant (Dahlberg, 2017).

hUCBSC-derived NK cell has been reported for treatment of acute myeloid



leukemia (AML). Patients received 3-30x10%kg body weight hUCBSC-derived NK
cells after lymphodepleting chemotherapy (Dolstra, 2017). This study suggested
hUCBSC-derived NK cells as a promising, potential "off-the-shelf" translational
immunotherapy for AML.

hUCBSC transplants for breast cancer patient has been reported. Patients
received a median of 9.9x10° expanded and unexpanded nucleated cells per kilogram
body weight (Shpall, 2002). The study suggested that the CD34 selection and ex vivo
expansion of hUCBSC prior to transplantation of hUCBSC was feasible. Another
study in metastatic breast cancer has been reported as well. An ex vivo expansion
system for hUCBSC, in which CD34" hUCBSCs were cultured. The patient received
1.83x107/kg of total nucleated hUCBSCs and 7.7x10*kg of CD34+ expanded and
unexpanded hUCBSCs. Results showed that there was not acute adverse effects after

infusion of the cultured hUCBSCs (Oki, 2004).

Conclusion

hUCBSC can induce apoptosis and inhibit growth cancer cells. In addition, hUCBSC
can also inhibit invasion of cancer cells. hUCBSC can be a good source for both
dendritic and NK cells, so that it can be "off-the-shelf" translational immunotherapy
for AML. hUCBSC has been used for treatment of hematologic malignancies in
children and adults. For patients at high relapse risk, hUCBSC could be the better
option. Due to hUCBSC lack expression of HLA, despite hematologic malignancies,

hUCBSC treatment should be develop further for breast and other type of cancers.
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Abstract. Human umbilical cord blood (hUCB) as a useful source of stem cell, has been kept in the stem cell bank and
serves as a useful source as the last treatment option for severe illness in the future. In regards to immunogenicity, it has
been reported that hUCBSC has low expression of HLA class I and II. In general, stem cell mechanism is not only
through the incorporation of stem cell into the tissue, but stem cell can also secrete factors that can affect the surrounding
cells. hUCBSC can induce apoptosis in cervical and lung cancer cells. hUCBSC can inhibit the growth of leukemic,
cervical cancer and glioma cells. In addition, htUCBSC can inhibit invasion of glioma and lung cancer cells. Most of the
reports showed that hUCBSC transplants are aimed for hematologic malignancies. There were low rates of malignant
relapse after hUCBSC transplantation, suggesting that for patients at high relapse risk, hUCBSC could be the better
option. hUCBSC showed as a good source for both dendritic and NK cells. Due to its high potency, hUCBSC should be
developed further for the treatment of breast and other types of cancers.
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INTRODUCTION

Human umbilical cord blood (hUCB) as a useful source of stem cell, can be collected immediately after
parturition. hUCB stem cell (WUCBSC) has been kept in the stem cell bank [1] and serves as a useful source as the
last treatment option for severe illness in the future [2]. In regards to immunogenicity, it has been reported that
hUCBSC has low expression of HLA class I and II [3]. Therefore, the umbilical cord blood stem cell is a potential
choice for allogeneic treatment, although partially human leukocyte antigen (HLA) mismatched [4].

hUCBSC has been widely studied for regenerative purposes, but it is also known that hUCBSC homes to not just
injured tissues but also tumors [5]. hUCBSC can be affected, and at the same time, hUCBSC can also affect the
tumor cells. In general, stem cell mechanism is not only through the incorporation of stem cell into the tissue, but
stem cell can also secrete factors that can affect the surrounding cells [6]. The secreted factors are also known as
secretome. In secretome, a broad panel of proteins including growth factors, chemokines and cytokines can be
found.

EFFECT OF HUCBSC ON CANCER CELL

A study on leukemic cells showed that hUCB mesenchymal stem cells (MSC) inhibited proliferation of HL60
and K562 cells without inducing apoptosis. Growth inhibition was shown at the G0/G1 cell cycle. The p38 mitogen-
activated protein kinase (MAPK) is important for the growth inhibitory effect of hUCB-MSC on HL60 and K562
cells [7].

In cervical cancer, secretome derived from conditioned media (CM) of hUCB mesenchymal stem cell (MSC)
significantly induced apoptosis of HeLa cervical cancer cells in a concentration and time-dependent manner through



the mitochondrial apoptotic pathway [8]. Also, CM-hUCB-MSC secretome might inhibit HeLa cells growth as well.
The MSC, can be derived from various tissues, such as bone marrow [9], umbilical cord blood, Wharton jelly [10,
11], adipose tissue [12, 13], dental pulp and periodontal ligament [14, 15], is one of potential stem cell types to be
used for allogeneic treatment [16]. MSC has been reported the potential for allogenic treatment since it has
lack expression of human leucocyte antigen (HLA) class I1 [17].

Meanwhile, in glioma cells, hUCBSC has been reported to play a role in controlling glioma cell cycle
progression and invasion. hUCBSC was shown to regulate U251 and 5 310 cells progression at the GO-G1 level by
downregulating extracellular signal-regulated kinase (ERK), c-Myc, cyclin D1, cyclin-dependent kinase (CDK) 4
and CDK 6 [18, 19]. In addition, hUCBSC induced expression of Myc associated factor X (Max) dimerization
protein (Mad) 1, that competitively bound to Max to repress the c-Myc/Max-mediated gene transcription [19].
Therefore, htUCBSC could regulate the expression of glioma cell cycle and ERK-associated invasion.

For lung cancer, the effects of hUCB-MSC on H1299 cells invasion and proliferation were evaluated using a
Matrigel-based Transwell assay and Cell Counting Kit-8 assay, respectively. Results showed that the hUCB-MSC
significantly inhibited invasion and induced apoptosis of H1299 lung cancer cells. The hUCB-MSC significantly
suppressed AKT, phosphoinositide 3-kinase (PI3K), signal transducer and activator of transcription (STAT) three
and mammalian target of rapamycin (mTOR) [20].

Based on these three studies, several conclusions can be made. hUCBSC can induce apoptosis in cervical and
lung cancer cells. hUCBSC can inhibit the growth of leukemic, cervical cancer and glioma cells. In addition,
hUCBSC can inhibit invasion of glioma and lung cancer cells. The potency of hUCBSC in other cancer cells should
be explored further.

HUCBSC-DERIVED DENDRITIC AND NK CELL

Targeted therapy based on the monoclonal antibody (mAb) has been developed for the treatment of cancers.
However, some of the mAbs have limited efficacy and need additional or other treatments. For example, in Ras wild
type (WT) colorectal cancer, treatment of IgGl mAb cetuximab has been reported to have limited efficacy.
Meanwhile, there is potential therapy based on specific cells, namely dendritic and natural killer (NK) cells.

The hUCBSC-derived dendritic cell has been reported to have the ability to induce stronger antigen-specific
immunity and more potent anti-tumor effects than peripheral blood mononuclear cell (PBMNC)-derived dendritic
cells. The surface markers expression of hUCBSC-derived dendritic cells was higher than those of PBMNC-derived
dendritic cells. The hUCBSC-derived dendritic cells had better antigen-presentation abilities, induced higher
numbers of interferon (IFN)-y-secreting antigen-specific CD8" T-cells, and stimulated more potent antigen-specific
cytotoxic T-cell (CTL) activities. In addition, hUCBSC-derived dendritic cells had higher expression of ERK and
phosphorylated Akt, and lower expression of phosphorylated p38, than PBMC-derived dendritic cells [21].

hUCBSC-derived NK cell-induced significantly higher cytotoxicity in epidermal growth factor receptor (EGFR)-
Ras WT, EGFR-RASmut, and EGFR-BRAFmut colon cancer cells compared to activated peripheral blood-derived
NK (a-PBNK) cells and equaled the cytotoxic efficacy of the combination of a-PBNK cells and IgGl mAb
cetuximab [22]. Large volume hUCBSC-derived NK cell production under good manufacturing practice (GMP) has
been established in a fully closed, large-scale, cell culture bioprocess. The cryopreserved CD34* hUCBSC can be
expanded 2 000 fold and differentiated into CD56" CD3~ NK cell [23].

hUCBSC showed as a good source for both dendritic and NK cells. Therefore, both hUCBSC-derived dendritic
and NK cells could be a potential modality to treat cancer. The hUCBSC-derived dendritic and NK cells could be
suitable to diminish particular cancer cells.

HUCBSC TREATMENT AND CLINICAL TRIAL

Most of the reports showed that hUCBSC transplants are aimed for hematologic malignancies. hUCBSC has
been acquired as a standard practice in pediatrics, and nowadays hUCBSC has been expanded to be practiced in
adults as well. hUCBSC has been used for the treatment of acute leukemia in children and adults, chronic myeloid
leukemia, myelodysplastic syndrome and lymphoid malignancies [24]. There were low rates of malignant relapse
after hUCBSC transplantation, suggesting that for patients at high relapse risk, hUCBSC could be the better option.
In addition, hUCBSC transplantation has lower rates of chronic graft versus host disease (GvHD) when compared
with PBSC transplant [25]. hUCBSC-derived NK cell has been reported for treatment of acute myeloid leukemia
(AML). Patients received 3 x 10° per kg body h}veighd to 30 x 10° per kg body weight hUCBSC-derived NK cells
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after lymphodepleting chemotherapy [26]. This study suggested hUCBSC-derived NK cells as a promising, potential
"off-the-shelf" translational immunotherapy for AML.

hUCBSC transplants for breast cancer patient has been reported. Patients received a median of 9.9 x 10°
[expandedl and unexpanded nucleated cells per kg body weight [27]. The study suggested that the CD34 selection and

ex vivo expansion of hUCBSC prior to transplantation of hUCBSC was feasible. Another study in metastatic breast
cancer has been reported as well. An ex vivo expansion system for hUCBSC, in which CD34" hUCBSCs were
cultured. The patient received 1.83 x 107 per kg of total nucleated hUCBSCs and 7.7 x 10* per kg of CD34+
expanded and unexpanded hUCBSCs. Results showed that there were not acute adverse effects after infusion of the
cultured hUCBSCs [28].

CONCLUSION

hUCBSC can induce apoptosis and inhibit the growth of cancer cells. In addition, hUCBSC can also inhibit the
invasion of cancer cells. h(UCBSC can be a good source for both dendritic and NK cells so that it can be "off-the-
shelf" translational immunotherapy for AML. hUCBSC has been used for the treatment of hematologic
malignancies in children and adults. For patients at high relapse risk, hUCBSC could be the better option. Due to
hUCBSC lack expression of HLA, despite hematologic malignancies, (UCBSC treatment should be developed
further for breast and other types of cancers.

REFERENCES

1. M. T. Wijaya and F. Sandra, CDK. 34(157), 217-220 (2007). [Bahasa Indonesia].

2. F. Sandra, H. Murti, N. Aini, C. Sardjono, and B. Setiawan, JKM 8(1), 94-101 (2008). [Bahasa Indonesia].

3. C. T. Sardjono, M. Setiawan, F. D. Suyatna, I. Japutri, B. Setiawan, and F. Sandra, Med. J. Indones. 19(1),
14-20 (2010).

4. A. Sachdeva, V. Gunasekaran, P. Malhotra, D. Bhurani, S. P. Yadav, N. Radhakrishnan, M. Kalra, et al.,
Indian Pediatr. 55(6), 489-494 (2018).

5. [D\ Halim, H. Murti, F. Sandra, A. Boediono, T. Djuwantono, and B. Setiawan, Stem Cell: Dasar Teori dan

Aplikasi Klinis [Stem Cell: Basic Theory & Clinical Applications] (Erlangga, Jakarta, Indonesia,
2010). [Bahasa Indonesia].

6. F. Sandra, J. Sudiono, C. T. O. Binartha, A. Chouw, and M. S. Djamil, Indones. Biomed. J. 9(2), 78-83 (2017).

7. K. Tian, S. Yang, Q. Ren, Z. Han, S. Lu, F. Ma, L. Zhang, et al., Cell Physiol. Biochem. 26, 799-808 (2010).

8. F. Sandra, J. Sudiono, E. A. Sidharta, E. P. Sunata, D. J. Sungkono, Y. Dirgantara, and A. Chouw, Indones.
Biomed. J. 6(1), 57-62 (2014).

9. A. M. Lubis, L. Sandhow, V. K. Lubis, A. Noor, F. Gumay, M. Merlina, W. Yang, et al., Acta Med. Indones.
43(3), 178184 (2011).

10. A. Chouw, Y. Dirgantara, B. W. Putera, C. R. Sartika, D. Meutia, P. Yuliana, and F. Sandra, Cytotherapy
19(5), S152 (2017).

11. W. Widowati, E. Afifah, T. Mozef, F. Sandra, R. Rizal, A. Amalia, Y. Arinta, et al., Iran J. Basic. Med. Sci.
21(7), 745-752 (2018).

12. C.T. Sardjono, M. Setiawan, Frisca, V. Saputra, G. Aniko, and F. Sandra, Med. J. Indones. 18, 91-96 (2009).

13. W. Widowati, C. T. Sardjono, L. Wijaya, D. R. Laksmitawati, and F. Sandra, J. USA China Med. Sci. 9, 22-29
(2012).

14. Y. Feter, N. S. Afiana, J. N. Chandra, K. Abdullah, J. Shafira, and F. Sandra, Mol. Cell. Biomed. Sci. 1, 50-57
(2017).

15. F. Sandra and R. Lahirin, Mol. Cell. Biomed. Sci. 1, 65-69 (2017).

16. Y. Moenadjat, M. Merlina, C. F. Surjadi, C. T. Sardjono, Y. Kusnadi, and F. Sandra, Med. J. Indones. 22,
92-99 (2013).

17. N. Aini, B. Setiawan, and F. Sandra, CDK. 35, 64-67 (2008). [Bahasa Indonesia].

18. K. K. Velpula, V. R. Dasari, A. J. Tsung, C. S. Gondi, J. D. Klopfenstein, S. Mohanam, and J. S. Rao, PLoS
One 6(3), 1-13 (2011).

19. K. K. Velpula, V. R. Dasari, A. J. Tsung, D. H. Dinh, and J. S. Rao, Stem Cells Dev. 21, 1779-1793 (2012).

20. L. Chai, L. Bai, L. Li, F. Chen, and J. Zhang, Exp. Therapeut. Med. 15, 1076-1080 (2018).

,//-/’[ Commented [WU2]: Satuannya dari angka ini apa ya?

,//-/’[ Commented [WU3]: Halaman berapa?




21.

22.

23.

24.

25.

217.

28.

M. C. Chang, C. N. Lee, Y. L. Chen, Y. C. Chiang, W. Z. Sun, Y. H. Hu, C. A. Chen, et al., Clin. Sci. (Lond).
123(6), 347-360 (2012).

J. P. Veluchamy, S. Lopez-Lastra, J. Spanholtz, F. Bohme, N. Kok, D. A. Heideman, H. M. Verheul, ef al.,
Front. Immunol. 8(87), 1-11 (2017).

J. Spanholtz, F. Preijers, M. Tordoir, C. Trilsbeek, J. Paardekooper, T. de Witte, N. Scaap, et al., PLoS One 6,
€20740 (2011).

C. G. Brunstein, Cancer Control 18, 222-236 (2011).

A. Dahlberg and F. Milano, Bone Marrow Transplant. 52, 799-802 (2017).

H. Dolstra, M. W. H. Roeven, J. Spanholtz, B. N. Hangalapura, M. Tordoir, F. Maas, M. Leenders, et al., Clin.
Cancer Res. 23(15), 41074118 (2017).

E. J. Shpall, R. Quinones, R. Giller, C. Zeng, A. E. Baron, R. B. Jones, S. I. Bearman, et al., Biol. Blood
Marrow Transplant. 8, 368-376 (2002).

M. Oki, K. Ando, H. Nakajima, Y. Nakano, H. Itagaki, C. S. Nakashioya, Kato, et al., Rinsho Ketsueki 45(9),
1048-1052 (2004).



M G Mma II Ferry Sandra <ferrysandra@gmail.com>

BioMIC2018 Prosiding AIP: Mohon Final Proof dan Penandatanganan TCA

Ferry Sandra <ferrysandra@gmail.com> Tue, Jan 29, 2019 at 7:54 AM
To: ZAHRAH NURFADHILAH <zahrahnurfadhilah93@mail.ugm.ac.id>

Dh, semoga sudah lengkap.

Ferry Sandra
[Quoted text hidden]

2 attachments

i) 900_SANDRA_BIOMIC2018 reply.doc
74K

scan AIP FS.pdf
B 2503K



Anti-cancer Potency and Mechanism of
Human Umbilical Cord Blood Stem Cell

Ferry Sandra

Department of Biochemistry and Molecular Biology, Division of Oral Biology, Faculty of Dentistry,
Universitas Trisakti, JI. Kyai Tapa No.260, Jakarta, 11440, Indonesia.

Corresponding author: ferrysandra@gmail.com

Abstract. Human umbilical cord blood (hUCB) as a useful source of stem cell, has been kept in the stem cell bank and
serves as a useful source as the last treatment option for severe illness in the future. In regards to immunogenicity, it has
been reported that hUCBSC has low expression of HLA class I and II. In general, stem cell mechanism is not only
through the incorporation of stem cell into the tissue, but stem cell can also secrete factors that can affect the surrounding
cells. hUCBSC can induce apoptosis in cervical and lung cancer cells. hUCBSC can inhibit the growth of leukemic,
cervical cancer and glioma cells. In addition, htUCBSC can inhibit invasion of glioma and lung cancer cells. Most of the
reports showed that hUCBSC transplants are aimed for hematologic malignancies. There were low rates of malignant
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INTRODUCTION

Human umbilical cord blood (hUCB) as a useful source of stem cell, can be collected immediately after
parturition. hUCB stem cell (WUCBSC) has been kept in the stem cell bank [1] and serves as a useful source as the
last treatment option for severe illness in the future [2]. In regards to immunogenicity, it has been reported that
hUCBSC has low expression of HLA class I and II [3]. Therefore, the umbilical cord blood stem cell is a potential
choice for allogeneic treatment, although partially human leukocyte antigen (HLA) mismatched [4].

hUCBSC has been widely studied for regenerative purposes, but it is also known that hUCBSC homes to not just
injured tissues but also tumors [5]. hUCBSC can be affected, and at the same time, hUCBSC can also affect the
tumor cells. In general, stem cell mechanism is not only through the incorporation of stem cell into the tissue, but
stem cell can also secrete factors that can affect the surrounding cells [6]. The secreted factors are also known as
secretome. In secretome, a broad panel of proteins including growth factors, chemokines and cytokines can be
found.

EFFECT OF HUCBSC ON CANCER CELL

A study on leukemic cells showed that hUCB mesenchymal stem cells (MSC) inhibited proliferation of HL60
and K562 cells without inducing apoptosis. Growth inhibition was shown at the G0/G1 cell cycle. The p38 mitogen-
activated protein kinase (MAPK) is important for the growth inhibitory effect of hUCB-MSC on HL60 and K562
cells [7].

In cervical cancer, secretome derived from conditioned media (CM) of hUCB mesenchymal stem cell (MSC)
significantly induced apoptosis of HeLa cervical cancer cells in a concentration and time-dependent manner through



the mitochondrial apoptotic pathway [8]. Also, CM-hUCB-MSC secretome might inhibit HeLa cells growth as well.
The MSC, can be derived from various tissues, such as bone marrow [9], umbilical cord blood, Wharton jelly [10,
11], adipose tissue [12, 13], dental pulp and periodontal ligament [14, 15], is one of potential stem cell types to be
used for allogeneic treatment [16]. MSC has been reported the potential for allogenic treatment since it has
lack expression of human leucocyte antigen (HLA) class I1 [17].

Meanwhile, in glioma cells, hUCBSC has been reported to play a role in controlling glioma cell cycle
progression and invasion. hUCBSC was shown to regulate U251 and 5 310 cells progression at the GO-G1 level by
downregulating extracellular signal-regulated kinase (ERK), c-Myc, cyclin D1, cyclin-dependent kinase (CDK) 4
and CDK 6 [18, 19]. In addition, hUCBSC induced expression of Myc associated factor X (Max) dimerization
protein (Mad) 1, that competitively bound to Max to repress the c-Myc/Max-mediated gene transcription [19].
Therefore, htUCBSC could regulate the expression of glioma cell cycle and ERK-associated invasion.

For lung cancer, the effects of hUCB-MSC on H1299 cells invasion and proliferation were evaluated using a
Matrigel-based Transwell assay and Cell Counting Kit-8 assay, respectively. Results showed that the hUCB-MSC
significantly inhibited invasion and induced apoptosis of H1299 lung cancer cells. The hUCB-MSC significantly
suppressed AKT, phosphoinositide 3-kinase (PI3K), signal transducer and activator of transcription (STAT) three
and mammalian target of rapamycin (mTOR) [20].

Based on these three studies, several conclusions can be made. hUCBSC can induce apoptosis in cervical and
lung cancer cells. hUCBSC can inhibit the growth of leukemic, cervical cancer and glioma cells. In addition,
hUCBSC can inhibit invasion of glioma and lung cancer cells. The potency of hUCBSC in other cancer cells should
be explored further.

HUCBSC-DERIVED DENDRITIC AND NK CELL

Targeted therapy based on the monoclonal antibody (mAb) has been developed for the treatment of cancers.
However, some of the mAbs have limited efficacy and need additional or other treatments. For example, in Ras wild
type (WT) colorectal cancer, treatment of IgGl mAb cetuximab has been reported to have limited efficacy.
Meanwhile, there is potential therapy based on specific cells, namely dendritic and natural killer (NK) cells.

The hUCBSC-derived dendritic cell has been reported to have the ability to induce stronger antigen-specific
immunity and more potent anti-tumor effects than peripheral blood mononuclear cell (PBMNC)-derived dendritic
cells. The surface markers expression of hUCBSC-derived dendritic cells was higher than those of PBMNC-derived
dendritic cells. The hUCBSC-derived dendritic cells had better antigen-presentation abilities, induced higher
numbers of interferon (IFN)-y-secreting antigen-specific CD8" T-cells, and stimulated more potent antigen-specific
cytotoxic T-cell (CTL) activities. In addition, hUCBSC-derived dendritic cells had higher expression of ERK and
phosphorylated Akt, and lower expression of phosphorylated p38, than PBMC-derived dendritic cells [21].

hUCBSC-derived NK cell-induced significantly higher cytotoxicity in epidermal growth factor receptor (EGFR)-
Ras WT, EGFR-RASmut, and EGFR-BRAFmut colon cancer cells compared to activated peripheral blood-derived
NK (a-PBNK) cells and equaled the cytotoxic efficacy of the combination of a-PBNK cells and IgGl mAb
cetuximab [22]. Large volume hUCBSC-derived NK cell production under good manufacturing practice (GMP) has
been established in a fully closed, large-scale, cell culture bioprocess. The cryopreserved CD34* hUCBSC can be
expanded 2 000 fold and differentiated into CD56" CD3~ NK cell [23].

hUCBSC showed as a good source for both dendritic and NK cells. Therefore, both hUCBSC-derived dendritic
and NK cells could be a potential modality to treat cancer. The hUCBSC-derived dendritic and NK cells could be
suitable to diminish particular cancer cells.

HUCBSC TREATMENT AND CLINICAL TRIAL

Most of the reports showed that hUCBSC transplants are aimed for hematologic malignancies. hUCBSC has
been acquired as a standard practice in pediatrics, and nowadays hUCBSC has been expanded to be practiced in
adults as well. hUCBSC has been used for the treatment of acute leukemia in children and adults, chronic myeloid
leukemia, myelodysplastic syndrome and lymphoid malignancies [24]. There were low rates of malignant relapse
after hUCBSC transplantation, suggesting that for patients at high relapse risk, hUCBSC could be the better option.
In addition, hUCBSC transplantation has lower rates of chronic graft versus host disease (GvHD) when compared
with PBSC transplant [25]. hUCBSC-derived NK cell has been reported for treatment of acute myeloid leukemia
(AML). Patients received 3 x 10° per kg body }weighd to 30 x 10° per kg body weight hUCBSC-derived NK cells
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after lymphodepleting chemotherapy [26]. This study suggested hUCBSC-derived NK cells as a promising, potential
"off-the-shelf" translational immunotherapy for AML.

hUCBSC transplants for breast cancer patient has been reported. Patients received a median of 9.9 x 10°
[expandedl bnd unexpanded nucleated cells per kg body weight [27]. The study suggested that the CD34 selection and

ex vivo expansion of hUCBSC prior to transplantation of hUCBSC was feasible. Another study in metastatic breast
cancer has been reported as well. An ex vivo expansion system for hUCBSC, in which CD34" hUCBSCs were
cultured. The patient received 1.83 x 107 per kg of total nucleated hUCBSCs and 7.7 x 10* per kg of CD34+
expanded and unexpanded hUCBSCs. Results showed that there were not acute adverse effects after infusion of the
cultured hUCBSCs [28].

CONCLUSION

hUCBSC can induce apoptosis and inhibit the growth of cancer cells. In addition, hUCBSC can also inhibit the
invasion of cancer cells. h(UCBSC can be a good source for both dendritic and NK cells so that it can be "off-the-
shelf" translational immunotherapy for AML. hUCBSC has been used for the treatment of hematologic
malignancies in children and adults. For patients at high relapse risk, hUCBSC could be the better option. Due to
hUCBSC lack expression of HLA, despite hematologic malignancies, (UCBSC treatment should be developed
further for breast and other types of cancers.
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