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Tumorigenicity test (soft agar)

9000 cells/well were cultured in 0.5% agar
for 7 days.

colony

Negative hPDL Positive
control cells control
(hFibroblast) (HelLa)



Tumorigenicity test (injection)

e 1x107 cells/200 pL = =N
Positive control: HelLa S3
Negative control: medium only

No tumor formation was observed after 4 and 12 weeks



Tumorigenicity test (injection)

hPDL injected mouse HelLa S3 injected

mouse

Tumor mass was observed
on the mice back.

There was no mass.
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Normal Keratinization in a Spontaneously Immortalized
Aneuploid Human Keratinocyte Cell Line

Petra Boukamp, Rule T. Petrussevska, Dirk Breitkreutz, Jiirgen Hornung, Alex Markham,*
and Norbert E. Fusenig

Division of Differentiation and Carcinogenesis in Vitro, Institute of Biochemistry, German Cancer Research Center,
D-6900 Heidelberg, Federal Republic of Germany; and *ICI Diagnostics, Gadbrook Park, Rudheath, Northwich Cheshire, England

© The Rockefeller University Press, 0021-9525/88/03/761/11 $2.00
The Journal of Cell Biology, Volume 106, March 1988 761-771
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Table I. Adaptation of the HaCaT Cell Line to Autonomous Growth during In Vitro Propagation

Culture Culture Cloning efficiency Population Cloning efficiency
passages temperature on plastic doubling time in soft agar Tumorigenicity
n °C % h G*
5 38.5 7.5 26 (0.2 mM Ca™)
37 0.9 50 ND -
7 38.5 ND 38 ND -
37 3%
11 37 7.8 ND ND ND
15 37 10.8 22 - ND
18 37 ND ND 0.24 -
29 37 14.2 ND 0.27 R
37 37 13.3 23 0.27 -
48 37 13.2 23 0.36 -
81 37 ND 21 ND e
* As tested in high Ca™ 4x MEM (1.4 mM) unless specified.
ND, not done.
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Table II. Chromosomal Changes of HaCaT Cells during Adaptation to Autonomous Growth In Vitro

Numerical distribution {percent of metaphases)

Hypotetraploid

Marker chromosomes* (percent of metaphases)

Diploid Hypaodiploid
Passage no. (46) {31845 (72-88) M1 M2 M3t M4i M5-MB4
2 10 90 0 100 100 100 0 0
5 0 67 33 100 100 77 23 5
11 0 58 42 100 100 70 30 8
17 0 0 100 100 100 0 100 25
33 0 0 100 100 100 0 100 1000
50 0 0 100 100 100 0 96 1001

* M1 t(3,4)(qter = qll:ql1 = qter), M2 i(9)(qter == qll:ql1 == gter), M3 del(4)(g28 — qter). M4 (4,18)(pter == pll:qll — qter).
+ Metaphases contained only either M3 or M4 alternatively.

§ MS5: dup(1)(q 23.1 - 25.3); M6: 1(15,22); M7: dup(6)(p22); M8: dup(17)(q23.1 - ¢25.3).

il Present in 47, 30, 30, and 15% and

¥ Present in 50, 30, 25, and 25% of the metaphases, respectively.
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THE NEW ENGLAND JOURNAL OF MEDICINE Aug. 10, 1984

PERMANENT COVERAGE OF LARGE BURN
WOUNDS WITH AUTOLOGOUS CULTURED
HUMAN EPITHELIUM

G. Grecory Garrico, 111, M.D.,
Nricuoras E. O’ConnNogr, M.1D.,
CarorLyn C. CoMprrON, M.D .,
Oranty! KevINpE, B.A., aAnD Howarp GREEN, M.D.

HEN burns are so extensive that skin grafts ob-
tainable from remaining donor sites are insuih-
cient to provide wound coverage, a new source of auto-
graft must be found. Human epidermal cells from a



Telomere shortening in cultured autografts of patients with burns

Christopher M Counter, William Press, Carolyn C Compton
Lancet 2003; 361: 1345-46

Patient 1 Patient 2 Patient 3 Patient 4
Derm Epith Derm Epith Derm Epith Derm Epith

Normal
CEA
MSG
Normal
CEA
MSG
Normal
CEA
MSG
CEA
MSG
CEA
MSG
CEA
MSG
CEA

CEA
~| Normal
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Spontaneous Human Adult Stem Cell Transformation

Daniel Rubio,' Javier Garcia-Castro,” Maria C. Martin,’ Ricardo de la Fuente,'
Juan C. Cigudosaf Alison C. Llnr:»yn:i,4 and Antonio Bernad'

'Department of Immunology and Oncology, Centro Nacional de Biotecnologia /Consejo Superior de Investigaciones Cien
UAM Campus de Cantoblance: *Oncology Department, Hospital Universitario del Nifio Jesiis *Cytogenetics Unit,

Centro Nacional de Investigaciones Oncoldgicas, Madrid, Spain; and ‘Laboratory for Molecular Cell Biology.

University College London, London, United Kingdom

Cancer Res 2005; 65: (8). April 15, 2005
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Retraction

Retraction: Spontaneous Human Adult Stem
Cell Transformation

The authors retract the article titled "Spontaneous Human Adult Stem Cell Trans-
formation,” which was published in the April 15, 2005, issue of Cancer Research (1).
Upon review of the data published in this article, the authors have been unable to
reproduce some of the reported spontaneous transformation events and suspect the
phenomenon is due to a cross-contamination artifact. Five of the seven authors have

agreed to the retraction of this paper.
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614 Experimental Cell Research 37, 614-636 (1965)

THE LIMITED IN VITRO LIFETIME OF HUMAN
DIPLOID CELL STRAINS™"?®

L. HAYFLICK
The Wistar Institute of Anatomy and Biology, Philadelphia, Pa., U.S.A.

Received May 4, 1964
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Hayflick limit

From Wikipedia, the free encyclopedia

The Hayflick limit (or Hayflick Phenomenon) is the number of times a normal cell
population will divide before it stops, presumably because the telomeres shorten to a

critical length.[11[2]

The Hayflick limit was discovered by Leonard Hayflick in 1961,!!] at the Wistar
Institute, Philadelphia, when Hayflick demonstrated that a population of normal
human fetal cells in a cell culture divide between 40 and 60 times. It then enters a
senescence phase (refuting the contention by Alexis Carrel that normal cells are
immortal). Each mitosis shortens the telomeres on the DNA of the cell. Telomere
shortening in humans eventually makes cell division impossible, and it is presumed to
correlate with aging. Maintenance of the length of the telomeric region appears to
prevent genomic instability and the development of cancer.
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OPEN a ACCESS Freely available online PLOS MEDICINE

Donor-Derived Brain Tumor Following
Neural Stem Cell Transplantation
in an Ataxia Telangiectasia Patient

Ninette Amariglio"z, Abraham Hirshberg3, Bernd W. Scheithauer®, Yoram Cohen’, Ron Loewenthal®, Luba Trakhtenbrot?,

Nurit Paz', Maya Koren-Michowitz?, Dalia Waldman®, Leonor Leider-Trejo’, Amos Toren®, Shlomi Constantini®,
6%

Gideon Rechavi "’

1 Cancer Research Center, Sheba Medical Center and Sackler School of Medicine, Tel Aviv University, Tel-Aviv, Israel, 2 Institute of Hematology, Sheba Medical Center, Tel
Hashomer, Israel, 3 Department of Oral Pathology, School of Dental Medicine, Tel Aviv University, Tel-Aviv, Israel, 4 Department of Laboratory Medicine and Pathology, Mayo
Clinic, Rochester, Minnesota, United States of America, 5 Tissue Typing Laboratory, Sheba Medical Center and Sackler School of Medicine, Tel Aviv University, Tel-Aviv, Israel,
6 Department of Pediatric Hemato-Oncology, Sheba Medical Center and Sackler School of Medicine, Tel Aviv University, Tel-Aviv, Israel, 7 Institute of Pathology, Tel-Aviv
Medical Center, Tel-Aviv, Israel, 8 Pediatric Neurosurgery, Dana Children’s Hospital, Tel-Aviv Medical Center, and Sackler School of Medicine, Tel Aviv University, Tel-Aviv, Israel
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Published online 22 June 2010 | Nature 465, 997 (2010) | doi:10.1038/465997a

Strange lesions after stem-cell therapy

Unproven treatinent results in mysterious masses.

David Cyvranoski

In a stark reminder that stem-cell therapy is uncharted territory, a stem-cell transplant
given to a patient in Thailand who had kidney disease resulted in the development of cellular
masses not previously reported. The lesions, described in a paper published online on

17 June in the Journal of the American Society of Nephrology, were not directly linked to
the patient's subsequent death (D. Thirabanjasak et al. J. Am. Soc. Nephrol.

do0i:10.1681/ASN.2009111156; 2010).

With hundreds of poorly regulated clinics that offer unproven stem-cell therapies now
running, notably in China and Thailand, the episode is a warning to patients who may be
considering such treatment.
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Angiomyeloproliferative Lesions Following Autologous
Stem Cell Therapy

Duangpen Thirabanjasak,* Kavirach Tantiwongse,’ and Paul Scott Thorner**s

Departments of *Pathology and tSurgery, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand;
Division of Pathology, Hospital for Sick Children, Toronto, Canada; and EDEPEITFHEHT of Laboratory Medicine and
Pathobiology, University of Toronto, Toronto, Canada

ABSTRACT

Some reports suggest that autologous hematopoietic stem cell transplantation holds potential for
treatment of renal diseases such as lupus nephritis, but the safety of delivering various stem cell types
(hematopoietic, mesenchymal, and endothelial precursors) is not well established. Here, we report a case
of lupus nephritis treated by direct renal injection of autologous stem cells recovered from peripheral
blood. The patient developed masses at the sites of injection and hematuria. We suspected transitional
cell carcinoma but nephrectomy revealed that the masses were angiomyeloproliferative lesions. We
believe that this previously undescribed pathologic entity is stem cell-derived or —induced. The biologic
potential, including the neoplastic potential, of this lesion is unknown. This case illustrates that the
development of angiomyeloproliferative lesions is a possible complication of stem cell therapy.

J Am Soc Nephrol 21: 1218-1222, 2010. doi: 10.1681/A5N.2009111156

J Am Soc Nephrol 21: 1218-1222, 2010. doi: 10.1681/ASN.2009111156
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Figure 1. Macroscopic appearance of resected kidney. A solid hemorrhagic mass is present in the renal sinus, external to which is
atrophic renal parenchyma. In addition, three similar smaller lesions are present (arrows), separate from the main lesion.
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editorial

doi:10.1038/mt.2010.99

Molecular
Therapy

Defining the Probability that a Cell Therapy
Will Produce a Malignancy

Darwin ] Prockop

Associate Editor
Molecular Therapy vol. 18 no. 7 july 2010
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