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Abstract This study was analyzed about the relationship between culture microenvironment and cell differentiation
of HPV 16 E6/E7-transfected immortalized oral keratinocyte(IHOK). By the alteration of culture environment,
IHOK-EF and IHOK-EFKGM were obtained, and the modulation of cell properties was observed by cell
proliferation assay, immunofluorescence, microarray, and quantitative real-time PCR analysis. IHOK-EF losed the
properties of epithelial cells and obtained the properties of mesenchymal cells, and in the result of microarray
analysis, genes related to the inhibition of differentiation such as IL6, TWIST1, and ID2 were highly expressed in
IHOK-EF. When the culture environment was recovered to initial environment, these changes were recovered
partially, presenting the return of genes involved in the inhibition of differentiation such as IL6, and ID2,
particularly. This study will contribute to understand adjustment aspect for cell surviving according to the change
of culture microenvironment in the study for determining the cell characteristic, and facilitate therapeutic approach
for human disease by applying surviving study according to the change of cancer microenvironment.
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PCR Pre Mix (Bioneer, Daejeon, South Korea)S A&
stod total RNA2] 1mgS 7FA 3 A|2Ake] A Hol| u}
2} Adatsich rle|aRojg o] vlolBE HE37] f13)
A SYBER green I Master (Roche applied science,
Switzerland) & ©]-&3to] AA7F A& PCRE Al 3Hsk3l
GAPDH A2 d75 #7gstirh 7k PCRYHS
Al M Aldsk a2 3= Light Cycler 480 software
o]-gate] A5k Th

W o K



84  g=gets=wA A10d A4s

3. A4

3.1 wjetzzde] WAel oJdt IHOKse] W3}

Fig. 1¢] A-a¥ #o] HPV E6/E7 IHOKs:= KGM ¥l
Ao A vjeFsln (IHOK-KGM) ZF=Roke] g2 1}
EpdiTh, wiskE wjkEEela AsiAxe] 54 wsE
2A1317] 918te] THOK-KGMS EFsjA| ol 4] ka9l
CHIHOK-EF). v F3t+] oF 602 A ¥31S ), A EE52
A3 7E 2EA 0] WoAAHA EojX)7] Az, AA
A8 ALGE S Yehhglen, Fig. 19] A-b3} 20] 90
A HYE W= HOK-KGM# vlw s o, 71 W
2okl AfrEAEet A FEE wstE it g
[HOK-KGMel 4 THOK-EF=9] W7} 7}ei=el wis}
7HE dotrr] $184] HOK-EFE T KGM HijA] ol
A B IHOK-KEFKGM) tglom, wjoaha] oF 602
A S v, ZoFER ] AEe}t [HOK-EF Rulb: ¢
2A A% xS TEG o, NUAE 2FER

e

i

)

f

-
Y

Odayo
Oday1
Bday2
Bday3

=
N

Relative Cell Growth
=

S N OB oo @

KGM EF EFKGM

Fel HES0]

s

g AEER AAA

Z;/kl_v,]_ 37,].2:10] o]% ]
ol-g3te] M It 28
E] AlZZA] ol Apo]7} 1y
of Z2)&o] Al 7k Al
[HOK-EF ¥t} 1.38] 3=
7¥o] THOK-EFKGMe] H = THOK-
< HoFATh
Az el 9 F2ES WA

&9 35

h=]
4]

"THOK—EF 90 day=

Relative Cell Growth

THOK

|

z

K3
=
o

[HOK- KGM—‘/} A e
ol#s MX e WMalr} AE
ol 7] Qlete], MAHE AEE
g2 At W ¥
Aas
ol A

°]

E
Ao

>~
_,_01

M x

121

-‘th HH

PA—

okl AlEnrT) o “Lol EA181H
v Fig. 12] A-c9} 2ol 120¢4] =
o] HEEo] BT Al 1L

1945
st =, [HOK-KGM
=%oH,
, Fig. 12] B¢}
Mol 77 54

Z7 .4 Ll ﬂ7}

EFEGM 120 dayz

(unit: Absorbance)

Day no.
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Day0
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Day3

KGM

3.98
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1772

EF

2.32

515

13.75

EFKGM

276

6.72

16.97

Fig. 1. The alteration of IHOK by change of culture conditions

(A) Control IHOK-KGM cells were cultured in two media. a, Control IHOK-KGM cells, b, IHOK-KGM cells were cultured in EF media
for 90days, ¢, IHOK-EF cultured for 90days were re—cultured in KGM for 120 days. (B) The cell growth rate of control IHOK-KGM

and two altered cell lines was analyzed.
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Fig. 2. The Analysis of Restoration from IHOK—EF to IHOK—KGM

(A) RT-PCR was analized by EMT(E-cadherin, vimentin, snail),

differentiation(involucrin,) and cell cycle regulation(cyclin D1) markers.

(B) Cells were stained by vimentin and cytokeratin antibodies during 2 hr, respectively, for analyss of Immunofluoresence
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Fig. 3. Hierarchical clustering for more than
doubled changed genes in Microarray
data

Three kinds of IHOKs cultured by two media were analyzed by

microarray. Expressed genes were identified by comparisons of

KGM cells to EF cells as well as KGM cells to EFKGM cells.

In the data, red groups show upregulated genes and green

groups show downregulated genes in comparison with KGM

contol groups. Data show at least more than doubled difference
among P value<0.05.

KGM EF EFKGM

KGM EF EFKGM
D2 [inhdbitor of DNA binding 2, dominant negative hefix loop-helix protein]
BEX1 [Brain exvpressed, X inked 1]
NTNA [rerin 1]
MAPT [microtubule-2ssociated profein fau)
DHRS? [debyrrogenase keductase (SOR family) member 2]
KLKS [iallirein.elated peptidase ]
TSNAYIP1 [translin-associated factor X interacting protein 1)
Btl’ﬁlbmemmrmenam protein 6]
POUAFA [POU class 4 homeobox 1]
L [interleukin 6 finterferon, beta 2]
NRCAM [neuronal cel adbesion niolecule]
LIF [leukeméa inhibitory factor {cholinergic differentiation factar]]
FGF2 [fibroblast growth factor 2 {hasici]

MGl
L1CAM IL1 cel adhesion mobeciie]

CSF [colony timuain factr 1 [matrophage)]
CDKNIC [eyein dependent kinase inhbifr 2C (118, intiis COKA)]

CLCFA [cardfrophin ke cytokne factor 1]
MAPAB microtbule associaed roein 15

1
ars|Ermrm3cusmmmmmrmepawm Il
HSFA (heat shock transcription factor 4]
KAL1 [Kallmann syndrome 1 sequence]
HTATIP2 [HIV-1 Tat interactive protein 2, J0kDa]
GLI2 [GLHKrupe! family member GLI2I

Fig. 4. Hierarchical clustering of more than doubled changed genes for cell differentiation
Up-regulated or down-regulated genes, which expressed the highest intensity among returned genes more than doubled from genes
changed more than doubled between IHOK-KGM control cells and IHOK-EF cells for cell differentiation, were shown.
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Table 1. List of genes which inhibit epithelia e = _ - ]

differentiation in comparison for T3 54 W3l fagloz A ygstar ok ik
IHOK—KGM cells to THOK—EF—cells and &b, ITHOK-EFolA EMTS} Al 254 A1E B3

IHOK—KGM cells to IHOK—EFKGM cells
among changed genes more than 3 fold.

Gaie » EF/KGM EFKGM/KGM
Description
Symbol Fold | P-value | Fold | P-value
iz | Mmhibitor of DNA 1 2508 | 000 | 389 | 0.19
binding2
IL6 interleukinG 11.25 0.01 1.77 0.09
TWIST1 twist homolog1 347 0.00 0.92 0.34
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Fig. 5. Validation of micoarray data for
differentiation inhibitors by real time PCR
mRNA expression of 1D2, IL6, and TWIST1 was verified by
real time PCR in the three cell lines.
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