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The Roles of NOK in the EMT Process of Osteosarcoma*
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ABSTRACT Objective: Through comparing and testing the mRNA and protein expressions of NOK and EMT related molecules
E-cadherin and Vimitin in normal ossification cell lines hFOB1.19 and osteosarcoma cell lines MG63, and observing the influence of
NOK on the expression of E-cadherin and Vimitin in osteosarcoma, and then the role and mechanism of NOK in the EMT process of os-
teosarcoma will be explored. Methods: qRT-PCR and Western blot analysis were used to detect the NOK, E-cadherin and Vimitin mRNA
and protein expression; and then build slow virus and RNA interference NOK expression in osteosarcoma cell lines MG63, and observe
the E-cadherin and Vimitin mRNA and protein expression before or after lentivirus vectors for NOK RNA interfering through qRT-PCR
and Western blot. Results: Comparing with normal ossification cell lines, the mRNA and protein of NOK and Vimitin are high expressed
and E-cadherin mRNA and protein expression are lower in osteosarcoma cell line MG63. Lentivirus vectors interfering NOK could in-
crease E-cadherin mRNA and protein expression, and reduce Vimitin mRNA and protein expression. Conclusion: NOK could promote
the EMT process in osteosarcoma cell line MG63.
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Fig.1 Detected NOK expression in MG63 cells through gqRT-PCR
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Fig.2 Detected NOK expression in MG63 cells through Western blot
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Fig.4 E-cadherin, Vimitin protein expression in MG63 cells
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Fig.6 E-cadherin, Vimitin protein expression before or after interfer

EMT J& 1982 4 fy Greenburg %5 AR 7E A R4 [ Kz 240
it H 2 BRI ML AR Py —Fof 3 %) A PR B2, B L pe 4 7
R AT ) 6] 50 O 40 M 5 AR i 2. EMT ZEIRIRR &
Uil AL BT A AN R 5 7% A5 R v S i A
Bl SR AH S EMT S P AR (a7 B 4 A A0 M i B PR 52
BETT, e — AR 24 0 T B i B4l A, 035 R s A5 27 Bl s |
2N SR A EEE A AR R IR AR AL ARSI T i Bk
MR P T 2R AR 2R RN RS RE R AR R A flad B Y el A
o A I b b B A R 3 AR U FRIE T
FUnfbricdy, wi LR T rEAg h g, EMT 84y
R EANKAL, TR EMT Z87ERRAG T JRAR 14 1 R 40 25 1 1)
AN Ak, AR T A28 B 3R R v R A R e 1 TR
B 1L EMT S5 504k b e 4 £ 1o 5 [ 5% Ak ko (4 7 4
Ui, 250106 E AL T A A 4E1L; TR EMT 78
B VI 0 & A AL RS A R R AEVE U, ] L EMIT S



DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol18 NO.3 FEB.2018 - 441 -

BUF N ARG AE , W SR R BAT F 2520 . EMT AT
REVE N MR RS BOTT AR T 5 32 O, Je: H B2 8 (T TR e i
R H ETT [] A7 AT RESE A i IR S A2 OB AT 0

NOK & — Pl i 8 B IR, (e 2 Fh I AL 4Uh R
AR R FRIE AT S5 R R, NOK 7E R LL g ] L
fieit EMT BLARE, R 74 A JR3 i rh 2 75 i At 2R DL
il . AUHISE 20 i QRT-PCR  Western blot ¥ 461l A&
40 iy MG63 1t NOK .EMT #5 & 1% 43 F E-cadherin ¢ Vimitin
f mRNA M F 05, 18575 T4 NOK JEAa il EMT ARtk
43F E-cadherin }7 Vimitin ) mRNA FIEH#EA, HIOENT
i+ NOK 765 IR 4L 52 MG63 % /& EMT st R . #ff
FELER LI, BRI R MG63 1 NOK , Vimitin ) mRNA
HEE ik, E-cadherin f) mRNA FIE FUREL . BWHFET
L NOK )5 ,E-cadherin /) mRNA Fl#& (1 335 FF 5, Vimitin (Y
mRNA FIEE A RIKFEE . It Bid], T8 NOK kBl
EMT 32, ;22 Ay NOK 7T LI BE-B AR (1) EMT HERE

ARSI T T A SR BT RS A LSS B IESE T NOK X
BRI EMT B HA (R, hE 1B R R P
WFFEIE Rl [y, s NOK AT IR g IR IEY T ) L ARAl
B R IR R SEIAT T 1 A

£ % 3L #k(References)

[1] Greenburg G, E D Hay. Epithelia suspended in collagen gels can lose

polarity and express characteristics of migrating mesenchymal cells

[7]. 7 Cell Biol, 1982, 95(1): 333-339
[2] Li L, W Li. Epithelial-mesenchymal transition in human cancer: com-

prehensive reprogramming of metabolism, epigenetics, and differenti-

ation[J]. Pharmacol Ther, 2015, 150: 33-46
[3

—

Lin X, R Sun, X Zhao, et al. C-myc overexpression drives melanoma
metastasis by promoting vasculogenic mimicry via c-myc/snail/Bax
signaling[J]. J Mol Med (Berl), 2017, 95(1): 53-67

[4] Yu W, Y Ma, S Shankar, et al. Role of SATB2 in human pancreatic
cancer: Implications in transformation and a promising biomarker[J].
Oncotarget, 2016, 7(36): 57783-57797

[S] Zhang P, Y Sun, L Ma. ZEB1: at the crossroads of epithelial-mes-

[}

enchymal transition, metastasis and therapy resistance[J]. Cell Cycle,
2015, 14(4): 481-487

[6] Sun Q, X Yao, Y Ning, et al. Overexpression of response gene to com-
plement 32 (RGC32) promotes cell invasion and induces epithe-
lial-mesenchymal transition in lung cancer cells via the NF-kappaB
signaling pathway[J]. Tumour Biol, 2013, 34(5): 2995-3002

[7] Wang W P, Y Sun, Q Lu, et al. Gankyrin promotes epithelial-mes-
enchymal transition and metastasis in NSCLC through forming a
closed circle with IL-6/ STAT3 and TGF-beta/SMAD3 signaling
pathway[J]. Oncotarget, 2017, 8(4): 5909-5923

[8] Zheng H, Y Kang. Multilayer control of the EMT master regulators[J].
Oncogene, 2014, 33(14): 1755-1763

[9] De Craene B, G Berx. Regulatory networks defining EMT during can-
cer initiation and progression[J]. Nat Rev Cancer, 2013, 13(2): 97-110

[10] Cho K B, MK Cho, WY Lee, et al. Overexpression of c-myc induces
epithelial mesenchymal transition in mammary epithelial cells [J].
Cancer Lett, 2010, 293(2): 230-239

[11] Mugbil I, J Wu, A Aboukameel, et al. Snail nuclear transport: the
gateways regulating epithelial-to-mesenchymal transition? [J]. Semin
Cancer Biol, 2014, 27: 39-45

[12] Atmaca A, R W Wirtz, D Werner, et al. SNAI2/SLUG and estrogen
receptor mRNA expression are inversely correlated and prognostic of
patient outcome in metastatic non-small cell lung cancer [J]. BMC
Cancer, 2015, 15: 300

[13] Orang A V, R Safaralizadeh, M A Hosseinpour Feizi, et al.Diagnostic
Relevance of Overexpressed Serine Threonine Tyrosine Kinase/Novel
Oncogene with Kinase Domain (STYK1/NOK) mRNA in Colorectal
Cancer [J]. Asian Pacific Journal of Cancer Prevention, 2014, 15(16):
6685-6689

[14] Chung S, K Tamura, M Furihata, et al. Overexpression of the potential
kinase serine/ threonine/tyrosine kinase 1 (STYK 1) in castration-re-
sistant prostate cancer[J]. Cancer Sci, 2009, 100(11): 2109-2114

[15] Moriai R, D Kobayashi, T Amachika, et al. Diagnostic relevance of
overexpressed NOK mRNA in breast cancer[J]. Anticancer Res, 2006,
26(6C): 4969-4973

[16] Liu L. A Novel Protein Tyrosine Kinase NOK that Shares Homology
with Platelet- Derived Growth Factor Fibroblast Growth Factor Re-
ceptors Induces Tumorigenesis and Metastasis in Nude Mice[J]. Can-
cer Res, 2004, 64(10): 3491-3499

[17] Li J, Wu F, Sheng F, et al. NOK/STYKI
GSK-3beta and mediates Ser9 phosphorylation through activated
Akt[J]. FEBS letters, 2012, 586(21): 3787-3792

[18] Zhou BP, Deng J, Xia W, et al. Dual regulation of Snail by GSK-3beta-

interacts with

mediated phosphorylation in control of epithelial-mesenchymal tran-
sition[J]. Nature cell biology, 2004, 6(10): 931-940

[19] Li M, F Luan, Y Zhao, et al. Epithelial-mesenchymal transition: An
emerging target in tissue fibrosis [J]. Experimental Biology and
Medicine, 2015, 241(1): 1-13

[20] Denlinger CE, Ikonomidis JS, Reed CE, et al. Epithelial to mes-
enchymal transition: the doorway to metastasis in human lung cancers
[J]. J Thorac Cardiovasc Surg, 2010, 140(3): 505-513

[21] Chen P, Li WM, Lu Q, et al. Clinicopathologic features and prognos-
tic implications of NOK/STYKI1 protein expression in non-small cell

lung cancer [J]. BMC cancer, 2014, 14: 402



