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(ABSTRACT>
Establishment of CDK4/hTERT — Transfected HPVV16 E6/E7 Immortalized Cell Lines

Young Jin Park, Doo Pyo Hong, Eun Cheol Kim” , Bong Kyeong o’ , Jin Kim

Oral Cancer Research Institute, Department of Oral Pathology, Yonsei University College of Dentistry,
Brain Korea 21 Project, Wonkang UHJ'VZ), Yonsei Cancer Center’

Human papillomavirus (HPV) has been classified as one of the causing factors of head and neck squamous cell car—
cinoma (HNSCC). However, little is known about HPV-related carcinogenesis in HNSCC, The purpose of this study is
to characterize immortalized human oral keratinocyte (IHOK) transfected by HPV16 E6/E7, IHOK/hcdk4 (IHOK trans—
fected by pLXRN—hcdk4) and IHOK/hcdk4/hTERT (IHOK transfected by pLPC—hTERT—hcdk4) to reconstitute HNSCC in
vitro, Conclusively, we established a new immortalized cell lines, IHOK/hcdk4 and IHOK/hcdk4/hTERT, to understand
multistep carcinogenic process of oncogenic HPV16 E6/E7 in HNSCC,
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(FBS: hyclone, Logan, UT, USA), 0.1 pg/ml cholera
toxin, 0.4 yg/ml hudrocortisone, 5 ug/ml insulin, 5 ug
/ml apotransferrin, 2 yg/ml 3'—5—triodo—1—thyronine
(all purchased from Sigma St, Louis, MO, USA)©| &}
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2x10°2] AZE YAEE] 319 proteinase-K= #|2|dt
% QIAamp DNA minikit(QIAGEN, Hilden, Germany)S
olgsto] DNAE F=5IGlth. RNAE F&517] flaiA]
RNeasy plus mini kit(QIAGEN, Hilden, Germany)& ©]-&
3Hth I-Max™(1) DNA polymerase 2.5 US} dNTPs 2.5
mMo| E9J9)+= Maxime PCR premix kit(Intron,
Seongnam, Kor) tube®]] DNA 200 ng “1&]i forward 2}
reverse primerS 7} 10 pmole2 7|51l DWE & 87
0] 20 pl E== 313k PCR ZAE 94T 55 94T 30%,
60T 18, 72T 15 727 108292 30 cycleo| HA| 315
t} primer 7|4 GS HPV16 E6: forward ATG TTT CAG
GAC CCG CAG GAG CGA, reverse TTA CAG CTG GGT
TTC TCT ACG TG; HPV16 E7 forward TGT TAG ATT
TGC AAC CAG AGA CA, reverse TTA TGG TTT CTG
AGA ACA GAT GGG; pd3 exon 4 forward TTT TCA CCC
ATC TAC AGT CC, reverse TTA TGG TTT CTG AGA ACA
GAT GGG; p53 exon 5 forward TGT TCA CTT GTG CCC
TGA CT, reverse CAG CCC TGT CGT CTC TCC AG, p53
exon 6 forward GCC TCT GAT TCC TCA CTG AT, re—
verse TTA ACC CCT CCT CCC AGA GA; p53 exon 7 for—
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ward GTG TTG TCT CCT AGG TTG GC, reverse GTC
AGA GGC AAG CAG AGG CT; pd3 exon 8 forward TAT
CCT GAG TAG TGG TAA TC, reverse AAG TGA ATC
TGA GGC ATA ACO|t}: Z2Z¥] PCR AHZL 1% poly—
acrylamide gelofA] 30& ¢t A7 FEsIGich UV
transfer illuminator(Atlas, California, USA)E ©|-835}%]
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Fig. 1. Morphology of cell lines, A: NHOK, B: IHOK, C: IHOK/hcdk4, D: IHOK/hcdk 4/hTERT, Primary cultured NHOK
was mixed with basal, suprabasal and cornified cells, Cell populations of NHOK were completely senescent after several
population doublings, whereas all of HPV16 E6/E7 immortalized cell lines (IHOK, IHOK/hcdk4 and IHOK/hcdk4/hTERT)
were almost consisted with basal cells and showed stable growth,
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Fig. 2. Growth curve of NHOK and HPV16 E6/E7—immortalized cell lines, NHOK were completely senescent, PD were
calculated as follows: n=log(NH/NI)/log2 where n is the number of PD, NH is the number of cells harvested, and NI is

the number of cells inoculated, * indicates the PD level at which cell populations were senescent, whereas HPV16 E6/E7
immortalized cell lines THOK, THOK/hecdk4 and THOK/hedk4/hTERT showed stable population growth rate,
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Fig. 3. E6/E7 expression and p53 analysed by PCR Total DNA was extracted from cells, Products were run on 1%
ethidium bromide stained agarose gels, All three kinds of immortal cell lines have E6 and E7, Mutations of p53 and E6
were not detected in all three,
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Fig. 4. Western blot analysis of p53, Rb, phosphorylated Rb (pRb) and hcdk4 and RT—PCR of cyclin D in three kinds of
immortal cell lines, (A) There is a significant expression of p53 in HPV16 E6/E7 immortalized cell lines (IHOK,
IHOK/hcdk4 and IHOK/hcdk4/hTERT), YD—-10B of lane 4 is negative control of p53, MCF—7 of lane 5 is positive control
of p53. (B) Overexpression of hcdk4 in both IHOK/hcdk4 and IHOK/hcdk4/hTERT. (C) Both IHOK/hcdk4 and
IHOK/hcdk4/hTERT show more downregulated pRb and phosphorylated Rb than IHOK, (D) Expression of cyclin D by
RT-PCR in three immortal cell lines,
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Fig. 5. Western blotting and RT-PCR of hTERT and TRAP assay (A)(B) IHOK/hcdk4 and IHOK/hcdk4/hTERT cell lines
showed upregulated hTERT expression, (C)All three immortal cell lines showed positive telomerase activity, If sample—HI
(AA) is more than 0,15 (AA>0.15), telomerase activity is positive, Not only in IHOK/hcdk4/hTERT but also in IHOK and
IHOK/hcdk4, high level of telomerase activitiy was detected.
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High—risk human papillomavirus(HPV)+«= A}g- 7340
A QlAjo] FUE Ao Fo3 Ylo] Hrks W ot
Wt e, 774 B AT 9] A HPVe) W Hl
7F Abs Zg5etoll sl WARE HPVeL HNSCCO| ¢l
"olSoiz|1 Qf?, B o5 HPVI6 E69} ETR B
3t ARl A2 THOKS] S/ #4191 FAlo| THOK/
hedkd @} THOK/hedkd/hTERTES T3810] Ajzo] EAlS

33

Bafsiol, ofo] 13 g melo] el slck

HPVE] %= 7}9] viral oncogene products?] E62} E7-S
ko] ol A W2jel ke Fet? webA AgelA AL
Q= AMEF [HOKE H|ZESl] =% [HOK/hedk4 <}
IHOK/hcdk4/hTERTS] HPVO] &4 {59} E6Q}F E79]
9 oS PCRE S8l A55I0ItHFig. 3). Adol ARgH
=B} AlEZFolA B67F 7|diEs TS skl QUeA,
p539] ThHZ o] AEy U=AE ERIskalst
Western blotting SF3ith 71 Aat AlE79] EE3} A
Srof|A p539] 7t el o] QISIck(Fig. 44A). ©|
= 7 7K o= AIskeinh. AAlE WA E6 A
7F B Azl ZdEo] 74 Wz Ajlehe BHollA E6
Ao WHololl oJsf) ps3e] WA oA 71 TS
34, EAle E6= AR 71ee skl QAR
p539] o] E= 715540l 2249 7Fs/doltth p53°]
3 E69| 7|52 5317] flsliA= HPVI6 E6/ETo R £
3t AI717] A BAIZE itz sho] p539] thild Hidd
U5 Hol= Zlo] 7 st BA|ZE 25517 of

=

N
-

= i

Holekin Fekeol, B6Y| ¥lo] oS 2
Bloli= T 4 glgltt. theow W
o7 QA el wae] AR 71 5
£ 9lofiy] 9J5te] p53 exon o4 9714] G7IA
o 23t olS 3 4= §lglm, Aol £4R2 714
ol ps3 TAL] TP SRRIFO A p5
ol BA7H 8182 Skl itk HNSCColA] HPVIG o]
S 49 p53e] o7k A9 ¢ WSt A7k 9]

= 7T

al&

Aule Sk &) 23 Qe o224 B67F Aol B4
| AAAQ] 7158 3 4= 9)

o ZAfeIA EAI p33o]
oo digtt HPV E62t E7S T=JAJF] cottontail rabbit
AlazollA E67F p53oll ASHA] FBkE= p53S el
988 BT e 2je) 2k Qi A4 gl
9 m6ol| 2J3t ps3o] EafEoiAlE 7] 9313 4 Q=
7FsdE A7IE = Qlek o5 Agshr] ffsliA 5 o o
FElojAol 3 A0 Az

HPVE] BT 94 £ oA SAAE F shiel
Retinoblastoma(Rb) SAAS MO R 3t} Rb thazle
BOF ol A4} olxje} 2esto] BRS OO R A

= 0=
718 28 SR F3 92 Fith BT S Rbe} 2%

==

4

A
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