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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.
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Flg. 1. Signalling pathways that regulate self-renewal mechanisms during normal stem cell development and during transformation®.

98



TZ HEMEZ0IMS &7 IME o[22 &4 A|H

FAFP M= o] BAsA B, IS FT 4. AET|ME T

st+= Al X (leukemia initiating cel®] ¥l =+ 1:250,000] 4

ool & el H22 A W(invivoel X SE 71 2] & AE/NAZ 7HE & TS 2 W9 271A oA 2A
A E &2l Tl 20043 Al-Hajj ¢} Clarke®s §-H¢=7] St A I N EZEE At A E 2ore =7
A ol A Lin-/ erythropoiesis-stimulating activity (ESA)- A X 2] 7|22 9 EAS 71X glojol stp= Ao w 7

ICD44/CD24/low %A 77} 50u) (fold) 7 3t8 S WA A=

t}. 20073 Ricci-Vitiani 520] CD1337} i A<= 7|4 £ 7129 A7+ Ed vigtR e 9 A 9] A2 stochastic
o AL 8 - UEE YT Malsui 5 COIBe modele 4 ek, oied £l @A 744 o
A 24 (multiple myelomad] 2714 2o ) s & 77 GAEE 2225 BATY e AHEATE S
AR 7Hsd = A AT o] o 7‘01 20004 0] =%-H AYIL QL 8 EF AN TE FHF l:E—O‘E%O](genenc
-2 CD44/CD24 /low, lt]i%k, ¢S CD133, # mutationy} &A= o] T2 TH YN EZ W 5 9
P gL CD44/a2B1hi/CD133, 54 =2 adenosine  t}. Stochastic model M= A9 RE £H9 A XE0)
triphosphate binding cassette (ABC) sub-family B member 57z} 7z} ¢+2 3 AT £ 9= =82 AU Q). otk B &
(ABCB5") 5 178 9 (solid tumorpl M= 4=71A1 2] & Zz20 | TE0] AEAEHES AT QThE 429
AL E = dE BAAE] AA AT o] HE GHE AAlzRo g AR A FHoAM o] LAY ook Tt
Fo A =& A LEH F XA 2}H(cell surface marketr A At JH Y AAZE o] & WA E R Gy, W So] ok E
S| ZAME T AT '/l: AT} 2 Z 9] oF oto] WA EITh o] 2 HPEFO B ObA| ¥ o] o
19964 Goodell 5 side population] 2= =< fr2f Al R4S 4T e sE8S /HAL e HE S
EE 7]t o ha% %4 DNA 9 5 (fluorescent o] Zo] Wl 4= glth o] A XS GE/HER & 5 3l
DNA staining dye}! Hoechst 33342 dy@ =2 512 o). t}. o] 7} & hierarchial modef A9 @ t}. Hierarchial
o] AL 2}E-& side population] Z & 274 o] E 5517 modebl| M= FH Zo] FAASRS o dE/AETH E
ZA) 35 vha W oh2 Hoechst 3334—% S5O F &3} A, o] GFENAEE AN Z7)\A L EAL 5435}
+= side populatios] ¥ ¥ 32 ABC subfamily G member 2 7 glo}, A71EA =Y S 4R 3 2L 2F7 dZ7)H X
(ABCG2)\} =<+l A (transporter proteing] ABC family 2 s SAY 38 oy £Fo AETELS IS
2l breast cancer resistance protein (BCRP¥ € 3} 44 3} o] Wil B3ld A IEL A7EASHo glonz g8
A BEE Zle] W v F ol = side population] 417 FAYT otk o] RE S o] gatd ¢S FAstE W 9
WA 3 F(neuroblastoma)fr 8 ¢, #H o, X EAE - E2 o] G2t E GA old T 5 At
(glioblastoma),k_}i?J(ovanan cancerkfﬂ] H WA g 913’_, mo 2ol QN X F AZI|HEE ¢ Ado|H, o] 4=
Z71M 29 7| o2 A FE A= 71 A 37} Qlof of ThA] QFo] A &7 wf i o] v, (Fig. 2)

@’D @ (0)2
@'3 @3 @3 ® (o2
I©DIO 3 @3/-§ l@ l@ I®)/\
©2020262 B @ @ @ @3 &

Stochastic mode Hierarchial model

Fig. 2. Stochastic model and Hierarchial model®.
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