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Artificial gingival composed by regenerated epithelia and bone from
stem cells
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e R OMEE (Fns0) @ Ve b bR iR i R O 185 PEERE, AlETEM, F/AER P CEE
RN R, EO—T, ZOMIAESBE - T2 OIFEE L SAFFEITEA TV RV, AR
ZEOBML, BT BEA M IUARE v DAL B E ST T A 2 L ik D, AEA
b ERE#IE. & S OALaFEEE) SEELL CD71 & a6B4 integrin %~ — 4 —I(Z_LEE DO
% FWorEE L 7=, CD44H, Nestin,Nanog, Oct 3/4, CD117 O 72 2 iffn~— I — 3, 5%
Yt |2 CHERR S 7z, « 6B4pos CDT1lneg 470D ORI AREE AT LTz, T ORER, 3
FH D43 : a6B4pos CD71neg, o 6B4pos CD71pos, a6B4neg 235 54172, « 6B4pos CD71neg
ERAMAN AT 1L Oct 8/4, CD44H, cytokeratin 19 (251 T Nanog, Nestin, CD117 (21X & TH
572, a6B4pos CD71pos 47, a6B4neg /ML 4 COEMMId~—H —IZEETH -T2,

a 6B84pos CD71neg 4y WX AN LA L O FAN R T, BIRIC ERBTER ST,
cytokeratin 19 & involucrin O HFRFLIZE FEA EEOZNE—E LTZ, S HIZ, ZOBA
AT DT A LR SR I B Y — L LB BT,

MR OMEEE (330) : Although oral keratinocyte stem cells play a key role in tissue
homeostasis, wound healing, and neoplasia, they remain difficult to identify and
characterize. The specific aim of the present study is to characterize an oral
keratinocyte stem-cell population separated using a magnetic technique. Oral human
keratinocytes obtained from keratinized oral mucosa were magnetically separated
using a proliferation-related marker, CD71 and a6B4 integrin. The expression of
different stem cell markers: CD44H, Nestin,Nanog, Oct 3/4, CD117 was checked by
immunofluorescence. The ability of a6B84pos CD71neg fraction to form oral epithelial
equivalents was also assayed. Three different oral keratinocyte subpopulations were
obtained following magnetic separation: a684pos CD71neg,

a 6B4pos CD71pos and a6B4neg. Our a6B84pos CD71neg stem cell fraction was positive
for Oct 3/4, CD44H and cytokeratin 19 while Nanog, Nestin and CD117 expression was
absent. At the same time, the other two cell fractions a684pos CD71pos and a684neg
were negative for all stem cell markers. Also, a684pos CD71neg fraction was able to
regenerate a well stratified and organized oral epithelial equivalent. The distribution
of cytokeratin 19 and involucrin in the oral epithelial equivalent reflected the in vivo
situation in oral gingival epithelium. It is also suggested that a magnetic system may
be an important tool in acquiring oral keratinocyte stem cells for research.
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WJER in vitro WFECIZIET . BFEEAR
DHB-DFET in vivo DHINTEENL T\ 5,
Z DT M A & T N TR O FEBRET
I B T D INRIEHESNL S LT W25
7o —F. BUEOWEHAEERIT, w70
BRI - FFE7 RN A ERZ O invitro
BAEITRAETH T2, FEERDIZD)ND
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ABFRTIEZ, & FERAA AT — (2X 2
mm oK) D, EEME~Y—I—THD ash,
AT 7V EEMIEIE Cell Cycle @
< transferrin receptor CD71 23/K4N4 %
7o, T OMEE N S HUREE R B —
AT LRz 2 fEd 5, TR LS

(PR FEBRIC T g B, BEE CDTL sy (i
MRSy 245703 @A~ — — (kFD)
BitE, LRGMif~— o — (#E) FafEa iR
L7~ CGR3%FE), LA L proliferation O
W T 0k 2 L ~OREDVIET, YIEE
X2 OBEREAN A LT D, 2 FEEIL R PR
MEZFEMIRE B, 3 AL AEAE BT 3 kot
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3. WrFEDIiE

BN F 7 =05 B & yBE L Primary
Culture % #E M {ELEHIZ CTE S %, mouse
monoclonal integrin a4, antibody Z1EH
SHE, 2Pk L L THUAREE(BRER E
— X goat anti-mouse IgG MicroBeads {E/H
E® 5, &L TMACS® Separator THEA
sorting L. a,B MMM ZG2, &IZ,

Z O G CDT1 MR 2 3EEL . a6B,
P CDT1™ 43 i #5C . p63 PLIAX® keratin 19
Puik, involucrin #TIK% L T keratin 10 T
K70 &% 7R Stem Cell 3B Th 5 Z
L BB 45, Colony forming %% D Stem
Cell HEBE LMERBT D, L DTk, Transwell
system Z i L C. biopsy 2> b7~ AR
HEZEMIRE 12, StemCells Z4&M L N A
B EAT 95, ERIGARITAE LTI, #ikE
D Stem Cells 75 HMllE & 731k S
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(1)Primary keratinocytes MD4yEft & 5r4%

B P R B R B 2T, £ oMo [
SAEF RN IS R FI B N A BRI 5, Ak E
PBS THopIC¥iif LIctk, A A TRAMIC
fAAL LT 4mg/mL Dispase I1 (Sigma, St.
Louis, MO, USA) &
(Sigma, St. Louis, MO, USA) ' 4°C TIRAE
I %, 24 FFHR. RROIRGHERR L 0 RIBEL
FHlFET 50T, ZHEEEL 0.05% trypsin
T304 37C A rF¥Far—vardd, 5
MAL A 1.2mM calcium, EpiLife® Defined
(EDGS)
Biologics, Portland, OR) .

3mg/mL Collagenase

(Cascade

0. 250 pg/mL

Growth  Supplements
Fungizone, 0.250mg/ml. Kanamycin % 0% 7=
EpilLife® medium (Cascade Biologics,) HiZ
#lE X, 35 mm diameter dishes pre—coated
with human collagen type IV (20 pg/mL)
(Sigma, St. Louis, MO, USA) T 36°C, 5%CO,
TAvFaX—TarT5,

(2)Magnetic cell sorting & fj&Eyuta

#MfE % mouse monoclonal integrin alpha 6
beta 4 (a8, [450-30A] FITC—conjugated
antibody (Abcam) & A & = X— &, HUK
E & b5 B — X goat anti-mouse IgG
MicroBeads (Miltenyi Biotec Inc., CA, USA),
LA v F a2 N— K L T MACS® Separator
(Miltenyi Biotec Inc., CA, USA) D W T A
IZHEAT B, the ayB,negative (ayfB ")
SEE g B positive (aqB ") Z7 BT 5y
% 3 HEFR L. asB,"™ MWz CDVI
MicroBeads {ZC CD71 positive (CD71%) 4y
B & CD71 negative (CD71™%) (Z471F 5, cell
sorting ({2 DWW TIX, BIfE CDT1 LISt bR R H

ThD, TOME agh, " DT agB "
CDT1™, B "D 3 HAFFOI, asB ™
CD71™¢ 43|75 stem—cell 73 THDH, ZiLH
D 3 AFEIZ-DUVNT, keratinocyte stem cell
markers T D pb63 & keratin 19, =L T
differentiation marker .

keratinocyte

involucrin & keratin 10 OFELLEE1T 5,

(3)Flow cytometry

Primary culture % a4f, integrin #L{AT 1
HFE =R IRIZ & & Alexa Fluor® 568—con jugated
2 PR ZVEH & Floweytemeter (Z TRk
filuf4a 7 b L Stem cell population
MR+ 5, E£7-. Guava EasyCyte flow
cytometry (Guava Technologies, USA) {2 TC
A A R RS 5.

@B, " CDTI™ 43T IZ ST Guava® Cell
Cycle reagent (Guava Technologies, USA)
% V> Floweytemeter (2T GO/GLl, S. G2 %
[FE Laradic & 2 Mifatiz Ji4 5,

(4) N Tt A o Rl

ANTH#AIE, AN TEEERR RO 12 O &
o
Permeable supports, Costar Life Sciences,
NY, USA) ZICHT 5, Zhiid, F® Lwell
1 7= v 5X10* f# Dt PI#RAE S H A (Primary
keratinocytes D/yBEDOERI LIBIEIZ LV £
®) 2ELea T =77V EBE DMEMwith
10% FBS T 7 AfilE#T 5, TDO%, 5 X 101
(agBy™
CD71™ Sy li) ZfEf9 5, € LC Epilifee®
medium F1C 4 AREEER LB, & LK
FAk AW B ETHlE BiF D (FVERIRHE
(ZHEf L7 RAE) . £ LT 10 HIRER R 21T
HE Yefa-ospE el CIERE - e 2 Bl
Do

Transwell system (Transwell®

oral keratinocyte stem cells

EGe



(5)Osteoblast differentiation

B ARREHEZE R 2> & TPrimary keratinocytes
DFyHE & REA% ) \ZRHR L7 RIS HE T CD44,
CD90, CD166 BaMEMil &30, BIfE, HFE
DI KV BAFE A& D o T T 7 7 B 1 U B
IZ 50pg/mL Vit. C,
10mM 8 —glycerophosphate Z¥RIN L TE 2EH
faz53ft - AL % Transwell F1C1T5 (i
BT well 720 1x10Y), D%, EFL lex
vivo Produced oral mucosa equivalent] (Z
FLH L2 HIE TN TR 2 1ER L, TEREBIES
Z21T9,

10nM dexamethasone,
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A

4. WrIERLE

(1)Primary keratinocytes MD4yBfE & 54

b NN AT =S EEUE & oy BiERE
#EL,
beta 4 (a4B,) antibody, HUAKREE/LMES
B — X goat anti-mouse 1gG MicroBeads %
FAVY MACS® Separato \ZC aqf, ™ /M
7-, integrin alpha 6 beta 4 ZESEMIIZ
R TH Y, HEEMIEE S 2572, RIZ
CD71 MicroBeads {ZC CD71 positive (CD71"%)
4y & CD71 negative (CD71"%) 4y H| %157~
23, CDT1 I HIARE O BRI B T, B
PEDGE . MR E 238y (G,/G) Afa %
WwWeEZOND, TRbb®MlTHD, £
T Tag B, CDTI™ 33 stem—cell 57T
HOFRBEN RN L2 MER Lo agB ™
CD71™e 43|23 HAY D stem—cell 430 T > 7=,
J 72 B keratinocyte stem cell markers
7 p63 & keratin 19 [IZHPETH -7z,
Primary culture % a4, integrin HLiA& THE
% L. Alexa Fluor® 568-conjugated 2 K
UK Z1EH S Floweytemeter (2 TR
BAEI U LIz, TORR Stem cell
population HEE TEX, asB, ™ ML 8%

mouse monoclonal integrin alpha 6

RETH- T, ZORE, 3HBOSME : «6
B 4pos CD7lneg, «6 f4pos CD71pos, «a6p
4dneg 5 HN T2, « 6 4pos CD71lneg HRHHIA
SyBIIE Oct 3/4, CD44H, cytokeratin 19 (Z
Bt ¢ Nanog, Nestin, CD117 IZIXfaMETdH
>72, a6 f4pos CD71lpos 77 M, o6 P 4neg
SHENIRTO®HM~— 7 —IZRETH -
7o

(2)Cell cycle
aeBs Pos CD71res 43 H[|Z 13 aeBspos CD71ros 45
W & 0% < ORIE#HIE(Go/G1 phase) X &
D (659 + 1.1 wvs. 51.8 + 0.6, p<0.01;
ANOVA test) . %58 # O Ml fid & aeBa ves
CD71reg 537 & U aeBy pos CD71ros S3HIIC 2%
7o 72(S phase: 24.4 + 0.5 vs. 16.16 + 0.2,
p<0.01; Go/M phase: 20+ 1.4 vs. 10.18 £ 0.5,
p<0.01), F72i>H CDT1 ILAMa)E > Fu il
RZ Bt C L RRYED S M JE 1 28
(Gy/Gy) M2 <. Bl s Bz bd,
bbb agf ™ CDTI™ 43 H )N stem——cell 4y
B TdH DA REMER @MW Z & 2Rl LT,

(3) AT OIER

Transwell system (Transwell® Permeable
supports, Costar Life Sciences, NY, USA)
1T, 1well 1729 5X10" 0D b P ARE 2
i (k) Z2&te=a T —7 0 7V 290 | DMEM
with 10% FBS T 7 HffHE# L7z, £ Dk, 5X
(agB "

EpiLife® medium

10" oral keratinocyte stemcells
CDTL™* 73 [l) Z kL C,
hC 4 AR LTz, 970b bEEE ERGHRK
Zoigim b ¥ THl & B ERICRER L LR
fRERHTZE A, LRERMPBIE TE T,

(D) bk T DR
a g B, P8 CDT1™ 43T 50ng/mL DR VA ZE %
YER &R ZAp53 U VB kICiEE AT R
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(D Calenic B, Yaegaki K, Ishkitiev N,
Kumazawa Y, Imai T, Tanaka T.
pb3-Pathway activity and apoptosis in
hydrogen sulfide—exposed stem cells

separated from human gingival

epithelium. J Periodontal Res. 2013
48:322-330.
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Magnetic separation and
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