DOI:10.5125/jkaoms.2011.37.2.97

TZ HEMEZASB|M2 HE7[M=E o[22t [l XA

Abstract (J Korean Assoc Oral Maxillofac Surg 2011:37:97-108)
Cancer stem cell theory and update in oral squamous cell carcinoma

Deok-Hun Kim, Jun-Yong Yun, Ju-Hyun Lee, Hoon Myoung, Soung-Min Kim
Division of Oral and Maxillofacial Surgery, Department of Dentistry, School of Dentistry, Seoul National University, Seoul, Korea

Cancer stem cells have stem cell-like features, such as the ability for self-renewal and differentiation but show unlithiteelogise they have the
lost normal regulation of cell growth. Cancer stem cells and normal stem cells have similar features. They show higtivediligyof progeny,
robust proliferative potential, association with blood vessels, immature expression profiles, nestin expression, epidérizatord&GF)-receptor
expression, phosphatase and tensin homolog (PTEN) expression, hedgehog pathway activity, telomerase activity, and Wetivigth@aytte
other hand, with cancer cells, some of these signaling pathways are abnormally modified. In 1875, Cohnheim suggestetl dheawearegtem
cells. Recently, evidence for the existence of cancer stem cells was identified. In 1994, the cancer sspecifalsell surface marker for leukemia
was identified. Since then, other specific cell surface markers for cancer stem cells in solid tumors (e.g. breast amcecplmvedeen identified.
In oral cancer, studies on cancer stem cells have been performed mainly with squamous cell carcinomas. Oral cancer sréatfec roarkers,
which are genes strongly expressed in oral cancer and cancer stem cell specific side populations, have been identstedh Calicare resistant
to radiotherapy and chemotherapy. Therefore, to eliminate malignant tumors efficiently and reduce the recurrence rasgéteEgoancer stem
cells needs to be performed. Currently, studies targeting the cancer stenspmtific signaling pathways, telomerase and tumor vasculatures are
being done.

Key words: Neoplastic stem cells, Cell surface antigens, Signal pathways, Mouth neoplasms, Cancer chemotherapy
[paper submitted 2010. 12. 10 / revised 2011. 3. 17 / accepted 2011. 4. 13]

1. E7|M=Z = A7 F #3HE T 5 Qe AAAE wlotE 1Al
Eo FUAT E37F FE 5 7|H W MEE o] Fof
2tk Aol A wj ot 7 1A E & T ARJIE7A 2 9
x4 d 2 =874 E(hematopoietic stem cel) =
T Atk

7N EE 3t stve 271X E, b8 sve
otele AlE2E Ak ol st e TES v AR
(asymmetric division| 2} 3t} o] EE A A o= A H 3] =
Astes E7I1AE, wE2A T2 8t o] 8 5 F A X (transit
amplifying cell), = & 3} 4| Z (terminally differentiated cell)
7 ZA gt} ol gl gk A 7MY T E 3k E71A 2 TR
u) 4 317 (stem cell niche}} o] A5 ztg& o078 ZAYT Q)
o 28 E71H 29 A8 Eo]% A (lineage specific dif-
ferentiation)> t}k3k Al & 7 & (signaling pathwayg &4
shab= cytokinezt A g1 2ol ofs) A oY g A&

Z 7| A = 27HA) A (self-renewale & & 91, 7 71
o A2 E3}(differentiation)st o] 7] 23 A (organogene-
sisyz °ol& & & v s (immature)d £ 5 Zeoh £7]
AEEIA F TFEEZFE 5 AT wet=71A =
(embryonic stem celfy A A 2] o= 7|Fo 2L E31E &
AL, FH Y vl (blastocysty] A 71 gkt A5 2 o] &7]
AEZE F4 F 684 A E $71 o) 2k 2000 21 59 )
o] WA £ (inner cell massg)| A x| F 3o} o2 2579 =
71 = A QA Z7] A4 E(adult stem celR] T}, A A =74 2

N ng

o z
o i

110-7494] S EWA] =272 9 A E 28

Al &) iz A o] s} ¢l %) 9] 5F2} 7o obel 2] 7] i

Hoon Myoung

Division of Oral and Maxillofacial Surgery, Department of Dentistry,

School of Dentistry, Seoul National University

28, Yeongeon-dong, Jongno-gu, Seoul, 110-749, Korea
TEL: +82-2-2072-3059 FAX: +82-2-766-4948

Email: myoungh@snu.ac.kr

71 2 9] = bone morphogenetic protein (BMR) <. 73 £, Wnt
2S5 7 & 83 Notch 54 & 5ol ot 28 E7]A)
oA o] g FT AL T FHE & F Utk 71 AT

¥o] =& 2010d = (AL HHE e )] Yo E FHAF AT A DS Wol P 7] 2 AFAHY 9(2010-0016443).

97



J Korean Assoc Oral Maxillofac Surg 2011,37:97-108

Z7) 5= 22 A X (osteoblastE: 28 =7 M X9 FX(tk
1k, quiescenced v 7]l 5} = niche celb] t}. o] = Z & A4 £ 7}
£4] 3l angiopoietin-k|] =¥ =74 £ 9] Tie-2 surface
receptor] A3t o] o] FojA @ FHE = 2 Z7]
A E S E thE nichez 2H&3Th o] oM F4AF O R
chemokin®l CXCL127F &3 B t}3. 28 Z 7] A L o] A
CXCL12 chemokine receptel CXCR4z} CD447} W+ =
o] A| LE-L t}E nichez F LA TH
2. AET7IMZ2S| JHE

o= 7] Al & (cancer stem cely = 7] X ¢} 7Ho] v X
4 RAe o) ALY Lo 5 Qo Y F
AT e RARA S B A FHE AR
e Aotk A2 ATE Fal A4 F/A AN A
=+ Notch”, Sonic hedgehog (SHH}, Wnt** B-catenin,

ofof gtk A, FE7M E= ThFE F7 ASAE
E 23 %lOME GPE} AR, 71AME F T+ A5
o} W3 714l (mechanismill o)) 4314 Q= ook &
o o] 37kA 9] 7124 Q1 A Z]tal A, dE7IAE

He o151 7) 93 47FA 9 F Q3 W Eo] sy Q)

AR, FE7IHME ] FAE F215k= ul § AF8 ol A sphere
assayl ]3] 7}3}= H(enriched)Z o spherég 34 gttt
A4, d=7IHA 2 ts] 7r3tE = side populatios
Hoechst 33342 stainidg Al-&3lo] &2 4 gt} AlA,

a8 AU E EdA d=7M 2 S Adko] HEHO

2 o] 2 (serially transplanted® <= 1t} YA, &A E 2] nj

S A nRho] ool A o)A H ok S fuE
& g

phosphatase and tensin homolog [HONG7](PTEN), transform- Z<%ko] Z7|M XA 7198 AolgE 7142 187543

ing growth factor (TGFp, Bmi-12* 5 ¢] A1 57 &7} o}A]
FFolA WP o} ghgol e Ak FENATE 3%
E7IAE e w2 &84, A& (progenyp] B3, TR 5
2] ZA 8, 8337 (vasculature)p) A <8k -3 okAF, nestin,
epidermal growth factor (EGF)-receptor, PTENZ &,
Hedgehog/\liﬁi A =, telomerasest A =, Wnt 21 5 73
2 AL FoM FF5E 54 EAT*(Fig. 1)
Eﬂ"ﬂi—‘ E1r%ﬂr 2 71EAR 50 itk AA,
of /A E Js fA3H] A& At &

Cohnheine] sl | QFE o1} FHFoll o]EF Aok A&
ZHsles A5 ¢4 I 19614 Southhanwt
Brunschwig2 7.3 oA =9k(solid malignancyg ¥ &l 2
2} 7} o) é}(auto transplantation} 31 S o 59Eﬂ94 ﬁZ} = o

S&%% Al b3l o). 1997\5 Bonnetz} chkz%ﬂ o4& ¢z =
FAZ7E HGGA AR o] A=At o] T CD34/CD38
238382 Wy (leukemia)e U 7 o1}, CD34/CD38

Haematopoietic piderma

Stem/progenitor cell self-renewal

Tumorigenesis

Colon
carcinoma

Epidermal
tumours

Haematopoletic Neural

Germ line

@ dulloblastoma
@ % Basal cell
:g carcinoma -

Haematopaoletic Neural

Germ ling

Leukaemia )

Mammary ’ - .
wmours . £
&

]

Flg. 1. Signalling pathways that regulate self-renewal mechanisms during normal stem cell development and during transformation®.
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Fig. 2. Stochastic model and Hierarchial model®.
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