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Study on characteristics of skin stem cells and culture of LSE
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SUMMARY

[. Title

Study on characteristics of skin stem cells and culture of LS

\LJ

. Aimes and Necessity of Research

Keratinocytes of the skin is the adult stem cell which we can get easily from

human. Many researchers tried to study the characteristics of adult stem cells from
the skin but exact nature is not characterized well yet. In this study, we tried to
isolate adult stem cells from the human skin and analyze the charactenistics of adult
stem cells from the skin. In addition, we cultured the living skin equivalent using

three dimensional culture technique which is known as tissue engineering technology.

[lI. Contents of Research

We tried to isolate and culture adult stem cells from the human skin and analyze

the characteristics of them. Then the living skin equivalent was cultured using three

dimensional culture technique. In addition, we isolated hair follicle stem cells and
analyzed the differences between epidermal stem cells and hair follicle stem cells.
Furthermore, the characteristics of skin and hair stem cells were compared to know
changes of characteristics of epithelial cells during epithelial differentiation.
Stabilization of tissue engineering technique is very important to prepare ideal tissue

engineering products. In addition, new culture methods have to be developed to

introduce cell therapy for chronic intractable diseases.

IV. Major Results

We 1solated stem cell populations of epidermal keratinocytes according to their
ability to adhere to collagen type IV. To identify stem cells, flow cytometric analysis
was performed using anti—alpha6 integrin and anti-CD71 antibodies. Western blot
analysis showed that stem cells are slow cycling and express pod. To compare

epidermal regenerative abilities, skin equivalents (SEs) were made using stem and

non-stem cells. The epidermis constructed from stem cells was well formed compared
to those formed from non-stem cells. Therefore, the isolation of stem cells using a
simple techmque offers a potential route to their clinical application, because they are

easily i1solated and provide a high yield of epidermal stem cells.



V. Application Plan of Research Results

The 1solation of human epidermal stem cells 1s critical for their chnical
apphications. Thus, we are going to isolate epidermal stem cells according to the
unique 1solation method from this research and to develop cell therapy using the stem
cells. Furthermore, we will obtain FDA approval about the clinical application of

epidermal stem cells in the near future and trv to perform autologous cell therapy

with several types of skin cells including stem cells.
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N6 & HTHLBHA SR sholte|ayE

1. g FE7iAA oA FGF-139 84

Ay 9@ 9B2RE&E52 BI% 4 Qe iy E7MAEY 229 bulge regionol &
Aetttes AL E o d3AEo] 838 vl ot Imamura T ZZE A ©] bulge resgion
o] FGF-139 mRNA$} ¢z} o] Frixo] i, 7t "Hojd AF oAM= bulge
region ¥R otuet IO FAFH AHEZAAMNE FetA LTHHIL Q&S BT AF
3ol A A S ol AE VIAF AXoAME FGF-139 2d AHALrt vjeksArt
“’#’*E} | gkgrom wulo]l gR=7) Zo A E3] telogeno) Al anagen Z7]o) BA 7s}
A 285 ALE Rol HREESVIAEY 7S 2A8Y 7lsAel UsS A2 HS
=3 (4th Intercontinental Meeting of Hair Research Societies, 2004¥! 6% 17719¢d =<
HE)

2. B 7| A9 zebrafish &9
Her g R &loly R EVIAES sourced] Bwure] 2 2 vy #EE VA
22 Ru fHA A3571 918bq zebrafish?} 24 5
Mullins ilﬁ-ol | A A A BEA T} zebrafishe oln] @Y FAAE gld ¥ AALY vlalst
of FF AR Jes wIe Fi AF EdE ojv] AREHI Yu. IAFAES
scales= ?_}% T e EdolE o] 83l Wnt, BMP, SHH, Notch/Delta pathway & ©|
= =3] o]l 7| ddd g dyo] R
14— 7% 9] gﬂﬂﬂl s #EYgon o HolErIAEY 4 AR A R LI
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3. YEAASVAEZEE 28 (CelA, 2004 99)

E. Fuchs 289X gHelEZ7 A E7 old FAFRAAES7IAEE ojdsle go] AehA|
= AFqA AAZF O R H"Hol vy BE HY vl AR S 2oA ste
FHPH BRS AFeteE B8 aFoAd e AdRE oj4sty mo] Age AS F
A% %ﬁiﬁ}-{": dRNoY MFEE o) st FAZ BAR XA § AL o] TFol AF]
o .
Ui
Ly

Bt M LH s L}-}foi ol Alahs WO A Uolr A EE ojAlE= o)
e BAEE e dAger s RFgow ¥
g

o] MslA F& o Y& HAoltt (Blanpain et

rL>~ :SE:
ol
Ji‘i
o
r.,£~1
A
il
ok
g
9,
o}

= O w



M7 & &LET

Blanpain, C., Lowry, W. E., Geoghegan, A., Polak, L. and Fuchs, E., Self-renewal,
multipotency, and the existence of two cell populations within an epithelial stem
cell niche. Cell, 118 635-48 (2004).

Cho, H. ], Bae, 1. H., Chung, H. J., Kim, D. S., Kwon, S. B,, Cho, Y. J,, Youn, 5. W.
and Park, K. C., Effects of hair follicle dermal sheath cells in the reconstruction
of skin equivalents. J Dermalol Sci, 35,74-77 (2004).

Gharzi, A., Reynolds, A. J. and Jahoda, C. A., Plasticity of hair follicle dermal cells in
wound healing and induction. Exp Dermatol, 12,126-36 (2003).

Jones, P. H. and Watt, . M., Separation of human epidermal stem cells from

transit amplifying cells on the basis of differences in integrin function

and expression. Cell, 73,713-24 (1993).
Kim, D. S., Cho, H. J., Choi, H. R., Kwon, S. B. and Park, K. C., Isolation of human

eptdermal stem cells by adherence and the reconstruction of skin equivalents.
Cell Mol Life Sci, 61,2774-81 (2004).

Li, A., Pouliot, N., Redvers, R. and Kaur, P., Extensive tissue-regenerative capacity of
neonatal human keratinocyte stem cells and their progeny. J Clin Invest, 113,
390-400 (2004).

Limat, A., Hunziker, T., Waelt1, E. R., Inaebnit, S. P., Wiesmann, U. and Braathen, L.
R., Soluble factors from human hair papilla cells and dermal fibroblasts

dramatically increase the clonal growth of outer root sheath cells. Arch

Dermatol Res, 285,205-10 (1993).
Pellegrini, G., Dellambra, E., Golisano, O., Martinelli, E., Fantozzi, 1., Bondanza,
S., Ponzin, D., McKeon, F. and De Luca, M., p63 identifies keratinocyte

stem cells. Proc Natl Acad Sci U S A, 98 3156-61 (2001).
Youn, S. W, Kim, D. S., Cho, H. J., Jeon, S. E., Bae, 1. H., Yoon, H. J. and Park, K.

C., Cellular senescence induced loss of stem cell proportion in the skin in vitro.
J Dermatol Sci, 35,113-23 (2004).

- 24 -



