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Letter  to the Editor  

HUMAN EMBRYONIC STEM CELL-DERIVED FIBROBLASTIC AND EPITHELOID 
LINEAGES AS XENO-FREE SUPPORT? 

Dear Editor: 

Human embryonic stem (hES) cells have tremendous potential 
for application in the newly emerging field of regenerative medicine 
(Gerecht-Nir and Itskovitz-Eldm, 2004). Recently, the first suc- 
cessful derivation of a hES cell line from cloned human embryos 

(Hwang et al., 2004), as well as the successful derivation of 17 new 
hES cell lines from donated in vitro-fertilized embryos (Cowan et 
al., in press), once again placed hES cells at the forefront of inter- 
national scientific research. 

However, a major barrier to the application of hES cells in human 
clinical therapy is their routine propagation on a feeder layer of 

mitotically inactivated murine embryonic fibroblasts (Thomson et 
al., 1998; Reubinoff et al., 2000; Cowan et al., in press). With the 

advent of newly emerging hmnan diseases that have crossed the 
species barriel, such as severe acute respiratory syndrome (Normile, 

2004) and Nipah virus infection (Chua et al., 2002), there are over- 
riding safety concerns regarding the use of mouse-derived feeder 

cells for hES propagation. We, therefore, read with great interest 
the recent studies (Richards et al., 2002, 2003; Amit et al., 2003; 

Hovatta et al., 2003) that have examined the use of donated human 
tissues to develop a xeno-free support system for hES cells. It is 
important to note the various limitations of such an approach. Ob- 

viously, the use of fetal tissues originating from human abortuses 
(Richards et al., 2002, 2003) would raise huge ethical concerns. 

Donated human adult and neonatal tissues pose much less of an 
ethical dilemma (Amit et al., 2003; Hovatta et al., 2003). However, 

there may be problems with their availability for large-scale culture 
of hES cells. Moreover, the use of donated human tissues would 
introduce a high degree of variability within the cuhure milieu, 

which could confound good-quality control in the laboratory. Al- 

though cross-species transfer of pathogens would be eliminated 
through the use of human-derived feeders, there is still a real risk 
of contamination with yet unscreened pathogens of newly emerging 
hmnan diseases. All these would pose significant challenges in the 
application of hES cells for human clinical therapy. 

A novel approach around these problems would be to examine 

the possible use of hES cell-derived fibroblastic and epitheloid lin- 
eages as feeder supports. The rationale is that such lineages derived 
from adult and felal tissues have already been successfully used for 
maintaining the undifferentiated state of hES cells during prolonged 
in vitro culture (Richards et al., 2002, 2003; Amit et al., 2003; 

Hovatta et al., 2003). Hence, it is likely that similar lineages de- 
rived from differentiating hES cells could possibly possess the same 
ability. Presently, there are as yet no reported studies on screening 
the various differentiated lineages within embryoid bodies for their 
ability to act as feeder supports for undifferentiated hES cells. 

Differentiation of hES cells into the fibroblastic and epitheloid 
lineages could be enhanced through the use of exogenous cytokines, 
in particular the various isoforms of fibroblast growth factor (FGF) 
and epithelial growth factor (EGF) (Fernig et al., 1994; Boonstra et 
al., 1995; Schnldiner et al., 2000). It is likely that a diverse plethora 
of fibroblastic and epitheloid lineages could be generated by varying 
combinations of these isoforms of FGF and EGE These lineages 
can then be screened for their ability to act as feeder support for 
undifferentiated hES cells. Once a particular lineage has been iden- 
tified, the next major challenge would be to establish well-defined 
and efficient protocols to generate that lineage from hES ceils. 

Preliminary investigations by the Genome Institute of Singapore 
have revealed major differences in the transcription profiles and 
proliferation rates of different hES cell lines, although all of these 
expressed the common marker genes characteristic of hES ceils (B. 
Lim, pers. comm.). Hence, it may also be necessary to screen dif- 
ferentiated lineages derived from several hES cell lines. 

The development of such "autogenic" xeno-flee feeder support 
systems for hES cell culture will then provide the stringent levels 
of quality control and safety standards that enable the application 
of hES cells in human clinical therapy. We hope this will be 
achieved in the near future. 

REFERENCES 

Amit, M.; Margulets, V.; Segev, H.; Shariki, K.; Laevsky, I.; Coleman, R.; 
hskovitz-Eldor, J. Human feeder layers for human entbryonic stem 
cells. Biol. Reprod. 68(6):2150-2156; 2003. 

Boonstra, J.; Rijken, P.; Humbel, B.; Cremers, K; Verkleij, A.; van Bergen 
en Henegouwen, P. The. epidermal growth factor. Cell Biol. Int. 
19(5):413M,30; 1995. 

Chua, K. B.; Koh, C. L.; Hooi, P. S-, et al. Isolation of Nipah virus from 
Malaysian Island flying-foxes. Microbes Infect. 4(2):145-151; 2002. 

Cowan, C. A.; Klimanskaya, I.; McMahon, J., et al. Derivation of embryonic 
stem-cell lines ti'om human blastocysts. N. Engl. J. Med. 
350(13):1353-1356; 2004. 

Fernig, D. G.; Gallagher, J. T. Fibroblast growth factors and their receptors: 
an information network controlling tissue growth, morphogenesis and 
repair. Prog. Growth Factor Res. 5(4):353-77; 1994. 

Gerecht-Nir, S.; Itskovitz-Eldor, J. Human embryonic stem cells: a potential 
source for cellular therapy. Am. J. Transplant. 4 (Suppl. 6):51-57; 
2004. 

Hovatta, 0.; Mikkola, M.; Gertow, K., et al. A culture system using human 
foreskin fibroblasts as feeder ceils allows production of human em- 
bryonic stem ceils. Hum. Repro& 18(7):1404-1409; 2003. 

Hwang, W. S.; Ryn, Y. J.; Park, J. H., et al. Evidence of a pluripotent human 
emb~onic stem cell line derived from a cloned blastocyst. Science 
303(5664):1669-1674; 2004. 

Normile, D. Infectious diseases. Viral DNA match spurs China's civet round- 
up. Science 303(5656):292; 2004. 

Reubinoff, B. E.; Pera, M. E; Fong, C. Y.; Trounson, A.; Bongso, A. Embry- 
onic stem cell lines frmn human blastoeysts: somatic difterentiation 
in vitro. Nat. Bioteehnol. 18(4):399404; 2000 [erratmn in: Nat. Bio- 
teehnol. 18(5):559; 2000]. 

129 



1 3 0  HENG ET AL. 

Richards, M.; Fong, C. Y.; Chan, W. K.'; Wong, P. C.; Bongso, A. Human 
feeders support prolonged undifferentiated growth of human inner cell 
masses and embryonic stem cells. Nat. Biotechnol. 20(9):933-936; 
2002. 

Richards, M.; Tan, S.; Fong, C. Y.; Biswas, A.; Chan, W. K.; Bongso, A. 
Comparative evaluation of various human feeders for prolonged un- 
differentiated growth of human embryonic stem cells. Stem Ceils 
21(5):546-556; 2003. 

Schuldiner, M.; Yanuka, O.; hskovitz-Eldor, J.; Melton, D. A.; Benvenisty, N. 
From the cover: effects of eight growth factors on the differentiation 
of cells derived from human embryonic stem cells. Proc. Natl. Acad. 
Sci. USA 97:11307-11312; 2000. 

Thomson, J. A.; hskovitz-Eldor, J.; Shapiro, S. S.; Waknitz, M. A.; Swiergiel, 
J. J.; Marshall, V. S.; Jones, J. M. Embryonic stein cell lines derived 
from human blastoeysts. Science 282(5391):1145-1147; 1998 [erra- 
tum in: Science 282(5395):1827; 1998]. 

Boon Chin Heng 
Guo Qing Tong 

Soon Chye Ng ~ 

Department  of Obstetrics & Gynaeeology 

Faculty of Medicine 

National University of Singapore 

5 Lower Kent Ridge Road, Singapore 119074 

(Received 23 March 2004) 

' To whom correspondence should be addressed at E-maih denhenga@ 
nus.edu.sg 


