Hubungan Ekspresi Protein GLI 1 Sonic Hedgedog Signalling Terhadap Karakteristik

Klinikopatologis Usia, Jenis Kelamin, Lokasi Lesi, Ukuran Lesi, Kedalaman Lesi, Subtipe Histologi

Dan Stadium Pada Karsinoma Sel Basal

Erick Werner Nickolay Akwan, dr.Herjuna Hardyanto Sp.B Subsp.Onk(K) , Prof.Dr.dr.Teguh Aryandono Sp.B Subsp.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

UNIVERSITAS
GADJAH MADA

AJCC. (2018). AJCC Cancer Staging Manual 8th Edition (M. B. Amin, S. B. Edge, F. L.
Greene, D. R. Byrd, R. K. Brookland, M. K. Washington, J. E. Gershenwald, C. C.
Compton, K. R. Hess, D. C. Sullivan, J. M. Jessup, J. D. Brierley, L. E. Gaspar, R. L.
Schilsky, C. M. Balch, D. P. Winchester, E. A. Asare, M. Madera, D. M. Gress, & L. R.
Meyer, Eds.). Springer International Publishing. https://doi.org/10.1007/978-3-319-
40618-3

Almomani R, Khanfar M, Bodoor K, et al. Evaluation of patched-1 protein expression level in
low risk and high risk basal cell carcinoma subtypes. Asian Pac J Cancer Prev.
2019;20(9):2851-2857. doi:10.31557/APJCP.2019.20.9.2851

American Cancer Society. Cancer facts and figures 2000. www.cancer.org.2001 (Accessed on
March 08, 2005).

American Cancer Society. Key Statistics for Basal and Squamous Cell Skin Cancers.
https://www.cancer.org/cancer/basal-and-squamous-cell-skin-cancer/about/key-
statistics.html (Accessed on October 22, 2021).

Ammasaigoundan V, Shariff VNSA, Ramesh A. Basal cell carcinoma- a prospective clinico
epidemiological and pathological study. Int J Res Med Sci. 2017;5(6):2712.

Aszterbaum, M., Rothman, A., Fisher, M., Xie, J., Bonifas, J.M., Zhang, X., Epstein Jr, E.H.,
Johnson, R.L. and Scott, M.P., 1998. Identification of mutations in the human PATCHED
gene in sporadic basal cell carcinomas and in patients with the basal cell nevus syndrome.
Journal of investigative dermatology, 110(6), pp.885-888.

Athar M, Li C, Kim AL, Spiegelman VS, Bickers DR. Sonic hedgehog signaling in Basal cell
nevus syndrome. Cancer Res. 2014; 74:4967-4975.

Athar M, Tang X, Lee JL, Kopelovich L, Kim AL. Hedgehog signaling in skin development
and cancer. Exp Dermatol. 2006; 15:667-677.

Atwood SX, Chang AL, Oro AE. Hedgehog pathway inhibition and the race against tumor
evolution. J Cell Biol. 2012; 199:193-197.

Atwood, S.X., Sarin, K.Y., Whitson, R.J., Li, J.R., Kim, G., Rezaee, M., Ally, M.S., Kim, J.,
Yao, C., Chang, A.L.S. and Oro, A.E., 2015. Smoothened variants explain the majority of
drug resistance in basal cell carcinoma. Cancer cell, 27(3), pp.342-353.

Berezikov E. Evolution of microRNA diversity and regulation in animals. Nat Rev Genet.
2011; 12:846-860.

Bertoli G, Cava C, Castiglioni I. MicroRNAs as Biomarkers for Diagnosis, Prognosis and
Theranostics in Prostate Cancer. Int J Mol Sci. 2016; 17:421.

Boldt K, van Reeuwijk J, Lu Q, et al. An organelle-specific protein landscape identifies novel
diseases and molecular mechanisms. Nat Commun. 2016; 7:11491.

Bonilla X, Parmentier L, King B, et al. Genomic analysis identifies new drivers and progression
pathways in skin basal cell carcinoma. Nat Genet. 2016; 48:398-406.

Bossi, P., Perrone, F., Cortellazzi, B., Licitra, L., Dal Col, V., Laurini, E., Fermeglia, M. and
Pricl, S., 2013. Abstract PR05: Resistance to Hedgehog inhibitor through Smoothened
receptor mutation in basal cell carcinoma. Molecular Cancer Therapeutics,
12(11_Supplement), pp.PRO5-PRO5.

Bresler, SCA-Ohoo, Padwa, BL., Granter, SR. Nevoid Basal Cell Carcinoma Syndrome
(Gorlin Syndrome). Head Neck Pathol. 2016; 10:119-124.

Briscoe, J. and Thérond, P.P. (2013) ‘The mechanisms of hedgehog signalling and its roles in
development and disease’, Nature Reviews Molecular Cell Biology, 14(7), pp. 416—429.
doi:10.1038/nrm3598.

Campione, E., Di Prete, M., Lozzi, F., Lanna, C., Spallone, G., Mazzeo, M., Cosio, T.,



Hubungan Ekspresi Protein GLI 1 Sonic Hedgedog Signalling Terhadap Karakteristik

Klinikopatologis Usia, Jenis Kelamin, Lokasi Lesi, Ukuran Lesi, Kedalaman Lesi, Subtipe Histologi

Dan Stadium Pada Karsinoma Sel Basal

UNIVERSITAS Erick Werner Nickolay Akwan, dr.Herjuna Hardyanto Sp.B Subsp.Onk(K) , Prof.Dr.dr.Teguh Aryandono Sp.B Subsp.

GADJAIﬁMADA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

apanotti, C., Dika, E., Gaziano, R. and Orlandi, A., 2020. High-risk recurrence basal cell
carcinoma: focus on hedgehog pathway inhibitors and review of the literature.
Chemotherapy, 65(1-2), pp.2-10.

Chaudhary SC, Tang X, Arumugam A, et al. Shh and p50/Bcl3 signaling crosstalk drives
pathogenesis of BCCs in gorlin syndrome. Oncotarget. 2015; 6:36789-36814.

Christenson LJ, Borrowman TA, Vachon CM, et al. Incidence of basal cell and squamous cell
carcinomas in a population younger than 40 years. JAMA 2005; 294:681.

Chuang TY, Popescu A, Su WP, Chute CG. Basal cell carcinoma. A population-based
incidence study in Rochester, Minnesota. J Am Acad Dermatol 1990; 22:413.

Ciazynska M, Narbutt J, Wozniacka A, Lesiak A. Trends in basal cell carcinoma incidence
rates: a 16-year retrospective study of a population in central Poland. Postep dermatologii
i Alergol. 2018;35(1):47-52.

Colavito SA, Zou MR, Yan Q, Nguyen DX, Stern DF. Significance of glioma-associated
oncogene homolog 1 (GLI1) expression in claudin-low breast cancer and crosstalk with
the nuclear factor kappa-light-chain-enhancer of activated B cells (NFkappaB) pathway.
Breast Cancer Res. 2014; 16:444.

Couzens AL, Knight JD, Kean MJ, et al. Protein interaction network of the mammalian Hippo
pathway reveals mechanisms of kinase-phosphatase interactions. Sci Signal. 2013; 6:rs15.

Crowson, A.N., 2006. Basal cell carcinoma: biology, morphology and clinical implications.
Modern pathology, 19, pp.S127-S147.

Croyle MJ, Lehman JM, O’Connor AK, et al. Role of epidermal primary cilia in the
homeostasis of skin and hair follicles. Development. 2011; 138:1675-1685.

Dahlén A, Mertens F, Mandahl N, Panagopulos. 2005. GLI1 (glioma-associated oncogene
homolog-1). Atas Genet Cytogenet Oncol Haematol.; 9(2):136-8

Dalmay T. MicroRNAs and cancer. J Intern Med. 2008; 263:366—375. [PubMed: 18298485]
77. Sand M, Gambichler T, Skrygan M, et al. Expression levels of the microRNA
processing enzymes Drosha and dicer in epithelial skin cancer. Cancer Invest. 2010;
28:649-653.

Daya-Grosjean, L. and Sarasin, A., 2000. UV-specific mutations of the human patched gene in
basal cell carcinomas from normal individuals and xeroderma pigmentosum patients.
Mutation Research/Fundamental and Molecular Mechanisms of Mutagenesis, 450(1-2),
pp.193-199.

De Craene B, Denecker G, Vermassen P, et al. Epidermal Snail expression drives skin cancer
initiation and progression through enhanced cytoprotection, epidermal stem/progenitor
cell expansion and enhanced metastatic potential. Cell Death Differ. 2014; 21:310-320.

Demers AA, Nugent Z, Mihalcioiu C, et al. Trends of nonmelanoma skin cancer from 1960
through 2000 in a Canadian population. J Am Acad Dermatol 2005; 53:320.

Deng, L.J., Jia, M., Luo, S.Y., Li, F.Z. and Fang, S., 2022. Expression of hedgehog signaling
pathway proteins in basal cell carcinoma: clinicopathologic study. Clinical, Cosmetic and
Investigational Dermatology, pp.2353-2361.

Dennler S, Andre J, Verrecchia F, Mauviel A. Cloning of the human GLI2 Promoter:
transcriptional activation by transforming growth factor-beta via SMAD3/beta-catenin
cooperation. J Biol Chem. 2009; 284:31523-31531.

Di Magno L, Coni S, Di Marcotullio L, Canettieri G. Digging a hole under Hedgehog:
downstream inhibition as an emerging anticancer strategy. Biochim Biophys Acta. 2015;
1856:62-72.

DiDonato JA, Mercurio M, Karin M. NF-kappaB and the link between inflammation and
cancer. Immunol Rev. 2012; 246:379-400.

Dong J, Feldmann G, Huang J, et al. Elucidation of a universal size-control mechanism in
Drosophila and mammals. Cell. 2007; 130:1120-1133.




Hubungan Ekspresi Protein GLI 1 Sonic Hedgedog Signalling Terhadap Karakteristik

Klinikopatologis Usia, Jenis Kelamin, Lokasi Lesi, Ukuran Lesi, Kedalaman Lesi, Subtipe Histologi

Dan Stadium Pada Karsinoma Sel Basal

Erick Werner Nickolay Akwan, dr.Herjuna Hardyanto Sp.B Subsp.Onk(K) , Prof.Dr.dr.Teguh Aryandono Sp.B Subsp.

UNIVERSITAS Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

?5\0D%’r\1HWAHughes CE, Rohatgi R. A Smoothened-Evc2 complex transduces the Hedgehog
signal at primary cilia. Dev Cell. 2012; 23:823-835.

Drummond 1A. Cilia functions in development. Curr Opin Cell Biol. 2012; 24:24-30.
[PubMed: 22226236] 39. Brooks ER, Wallingford JB. Multiciliated cells. Curr Biol. 2014;
24:R973-R982.

Elder, D.E., Massi, D., Scolyer, R.A. and Willemze, R., 2018. WHO classification of skin
tumours. International Agency for Reseach on cancer 2018.

Epstein, E.H., 2008. Basal cell carcinomas: attack of the hedgehog. Nature Reviews Cancer,
8(10), pp.743-754.

Ezratty EJ, Stokes N, Chai S, Shah AS, Williams SE, Fuchs E. A role for the primary cilium
in Notch signaling and epidermal differentiation during skin development. Cell. 2011,
145:1129-1141s.

Fernandez-Flores, A. and de la Torre, F.R., 2020. Considerations on Lateral and Deep Surgical
Margins in Resected Skin Tumors. Actas dermo-sifiliograficas, 111(6), pp.533-535.
Garcia-Gonzalo FR, Phua SC, Roberson EC, et al. Phosphoinositides regulate ciliary protein

trafficking to modulate hedgehog signaling. Dev Cell. 2015; 34:400—409.

Gerdes JM, Liu Y, Zaghloul NA, et al. Disruption of the basal body compromises proteasomal
function and perturbs intracellular Wnt response. Nat Genet. 2007; 39:1350-1360

Goetz SC, Anderson KV. The primary cilium: a signalling centre during vertebrate
development. Nat Rev Genet. 2010; 11:331-344.

Goldenberg G, Karagiannis T, Palmer JB, et al. Incidence and prevalence of basal cell
carcinoma (BCC) and locally advanced BCC (LABCC) in a large commercially insured
population in the United States: a retrospective cohort study. J Am Acad Dermatol. 2016;
75:957-966. €952.

Gorlin, R.J. (1995) ‘Nevoid basal cell carcinoma syndrome’, Dermatologic Clinics, 13(1), pp.
113-125. doi:10.1016/s0733-8635(18)30114-1.

Green A, Battistutta D, Hart V, et al. Skin cancer in a subtropical Australian population:
incidence and lack of association with occupation. The Nambour Study Group. Am J
Epidemiol 1996; 144:1034.

Habbig S, Bartram MP, Muller RU, et al. NPHP4, a cilia-associated protein, negatively
regulates the Hippo pathway. J Cell Biol. 2011; 193:633-642.

Habbig S, Bartram MP, Sagmuller JG, et al. The ciliopathy disease protein NPHP9 promotes
nuclear delivery and activation of the oncogenic transcriptional regulator TAZ. Hum Mol
Genet. 2012; 21:5528-5538

Hahn H, Wicking C, Zaphiropoulous PG, et al. Mutations of the human homolog of Drosophila
patched in the nevoid basal cell carcinoma syndrome. Cell 1996; 85:841.

Hajizadeh, E., Abdollahi, M., Baghestani, A. R., & Haghighat, S. (2018). Prognostic cut point
for breast cancer age of diagnosis. International Journal of Cancer Management, 11(5).
https://doi.org/10.5812/ijcm.9291

Hanahan, D. and Weinberg, R.A., 2000. The hallmarks of cancer. cell, 100(1), pp.57-70.

Hanahan, D., 2022. Hallmarks of cancer: new dimensions. Cancer discovery, 12(1), pp.31-46.

Hannuksela-Svahn A, Pukkala E, Karvonen J. Basal cell skin carcinoma and other
nonmelanoma skin cancers in Finland from 1956 through 1995. Arch Dermatol 1999;
135:781.

Hatta, N., Hirano, T., Kimura, T., Hashimoto, K., Mehregan, D.R., Ansai, S., Takehara, K. and
Takata, M., 2005. Molecular diagnosis of basal cell carcinoma and other basaloid cell
neoplasms of the skin by the quantification of Glil transcript levels. Journal of cutaneous
pathology, 32(2), pp.131-136.

Heffelfinger C, Ouyang Z, Engberg A, et al. Correlation of global microRNA expression with
basal cell carcinoma subtype. G3 (Bethesda). 2012; 2:279-286.




Hubungan Ekspresi Protein GLI 1 Sonic Hedgedog Signalling Terhadap Karakteristik

Klinikopatologis Usia, Jenis Kelamin, Lokasi Lesi, Ukuran Lesi, Kedalaman Lesi, Subtipe Histologi

Dan Stadium Pada Karsinoma Sel Basal

Erick Werner Nickolay Akwan, dr.Herjuna Hardyanto Sp.B Subsp.Onk(K) , Prof.Dr.dr.Teguh Aryandono Sp.B Subsp.

Lj\Nl\//\%RSl—f\ADS Universitas Gadjah Mada, 2024 | Diunduh dari http://t_atd.reposit9ry.ugm.ac.id/ . L
%ﬁben‘é‘orf\Kl, Johnson CT, Jackson PK. The primary cilium as a cellular receiver: organizing

ciliary GPCR signaling. Curr Opin Cell Biol. 2016; 39:84-92.

Inamura K, Ishikawa Y. MicroRNA in lung cancer: novel biomarkers and potential tools for
treatment. J Clin Med. 2016:5.

Itesako T, Seki N, Yoshino H, et al. The microRNA expression signature of bladder cancer by
deep sequencing: the functional significance of the miR-195/497 cluster. PloS ONE.
2014; 9:e84311.

Jaju PD, Nguyen CB, Mah AM, et al. Mutations in the Kinetochore Gene KNSTRN in Basal
Cell Carcinoma. J Invest Dermatol. 2015; 135:3197-3200.

Janjua, et al. Research Article: Basal Cell Carcinoma of the Head and Neck Region: An
Analysis of 171 Cases. Journal of Skin Cancer. 2012. Didownload dari : Basal Cell
Carcinoma of the Head and Neck Region: An Analysis of 171 Cases - PMC (nih.gov)

Javelaud, D., Alexaki, V.1., Dennler, S., Mohammad, K.S., Guise, T.A. and Mauviel, A., 2011.
TGF-B/SMAD/GLI2 signaling axis in cancer progression and metastasis. Cancer
research, 71(17), pp.5606-5610.

Jemal AM, Gracia M. Ward E, Thun MJ. Global cancer incidence (surveillance, epidemiology
and End result databas) in Devita VT, Lawrence TS, Rosenberg SA, editors. Devita,
Hellman & Rosenberg”scancer. Principles and practice of Oncologi.8" ed.:Lippincott
Williams&Wilkns ;2008 p.25-76

Jeng, K.S., Sheen, I.S., Leu, C.M., Tseng, P.H. and Chang, C.F., 2020. The role of smoothened
in cancer. International Journal of Molecular Sciences, 21(18), p.6863.

Jiang K, Liu Y, Fan J, et al. PI(4)P promotes phosphorylation and conformational change of
smoothened through interaction with its C-terminal tail. PLoS Biol. 2016; 14:e1002375.

Johnson MR, Hageboutros A, Wang K, et al. Life-threatening toxicity in a dihydropyrimidine
dehydrogenase-deficient patient after treatment with topical 5-fluorouracil. Clin Cancer
Res 2012; 5:2006.

Jung B, Padula D, Burtscher I, et al. Pitchfork and Gprasp2 target smoothened to the primary
cilium for hedgehog pathway activation. PLoS ONE. 2016; 11:e0149477.

Kasper M, Schnidar H, Neill GW, et al. Selective modulation of Hedgehog/GLI target gene
expression by epidermal growth factor signaling in human keratinocytes. Mol Cell Biol.
2012; 26:6283-6298.

Kauvar, A.N. et al. (2015) ‘Consensus for nonmelanoma skin cancer treatment’, Dermatologic
Surgery, 41(5), pp. 550-571. doi:10.1097/dss.0000000000000296.

Kevinsyah, A.P., 2014. Profil Histopatologi Karsinoma Sel Basal Di Instalasi Patologi
Anatomi RSUP Dr Sardjito Yogyakarta Tahun 2012-2013 (Doctoral dissertation,
Universitas Gadjah Mada).

Kim HS, Kim YS, Lee C, Shin MS, Kim JW, Jang BG. Expression profile of sonic hedgehog
signaling-related molecules in basal cell carcinoma. PLoS One. 2019;14(11):e0225511.
doi:10.1371/journal.pone.0225511

Kim, D.P., Kus, K.J. and Ruiz, E., 2019. Basal cell carcinoma review. Hematology/Oncology
Clinics, 33(1), pp.13-24.

Kim, H.S., Kim, Y.S., Lee, C., Shin, M.S., Kim, JW. and Jang, B.G., 2019. Expression profile
of sonic hedgehog signaling-related molecules in basal cell carcinoma. PLoS One, 14(11),
p.e0225511.

KM, O.A.H. and Hu, Z., 1997. Basal cell carcinomas in mice overexpressing Sanie Hedgehog.
Science, 276, pp.817-21.

Kong JH, Yang L, Dessaud E, et al. Notch activity modulates the responsiveness of neural
progenitors to sonic hedgehog signaling. Dev Cell. 2015; 33:373-387.

Kovalenko A, Kim JC, Kang TB, et al. Caspase-8 deficiency in epidermal keratinocytes
triggers an inflammatory skin disease. J Exp Med. 2009; 206:2161-2177.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3536434/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3536434/

Hubungan Ekspresi Protein GLI 1 Sonic Hedgedog Signalling Terhadap Karakteristik

Klinikopatologis Usia, Jenis Kelamin, Lokasi Lesi, Ukuran Lesi, Kedalaman Lesi, Subtipe Histologi

Dan Stadium Pada Karsinoma Sel Basal

Erick Werner Nickolay Akwan, dr.Herjuna Hardyanto Sp.B Subsp.Onk(K) , Prof.Dr.dr.Teguh Aryandono Sp.B Subsp.

UNIVERSITAS Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

® Agrh@%\bbas A, Aster J. Robbins basic pathology. 10th ed. Philadelphia: Elsevier; 2018.

Kurek D, Garinis GA, van Doorninck JH, van der Wees J, Grosveld FG. Transcriptome and
phenotypic analysis reveals Gata3-dependent signaling pathways in murine hair follicles.
Development. 2007; 134:261-272.

Kuzhandaivel A, Schultz SW, Alkhori L, Alenius M. Cilia-mediated hedgehog signaling in
Drosophila. Cell Rep. 2014; 7:672—680.

Kyrgidis, A., Vahtsevanos, K., Tzellos, T.G., Xirou, P., Kitikidou, K., Antoniades, K.,

Zouboulis, C.C. and Triaridis, S., 2010. Clinical, histological and demographic predictors
for recurrence and second primary tumours of head and neck basal cell carcinoma. A
1062 patient-cohort study from a tertiary cancer referral hospital. European Journal of
Dermatology, 20(3), pp.276-282.

Lacour, J.P., 2002. Carcinogenesis of basal cell carcinomas: genetics and molecular
mechanisms. British Journal of Dermatology, 146(s61), pp.17-19.

Lara, F., Santamaria, J.R. and Garbers, L.E.F.D.M., 2017. Recurrence rate of basal cell
carcinoma with positive histopathological margins and related risk factors. Anais
Brasileiros de Dermatologia, 92, pp.58-62.

Lehman JM, Laag E, Michaud EJ, Yoder BK. An essential role for dermal primary cilia in hair
follicle morphogenesis. J Invest Dermatol. 2009; 129:438-448.

Lemeshow, S., Hosmer Jr, D.W., Klar, J. and Lwanga, S.K., 1990. Part 1: statistical methods
for sample size determination. Adequacy of Sample Size in Health Studies, 247.

Lewin J, Carucci J. Advances in the management of basal cell carcinoma. F1000Prime Rep.
2015;7(April 2016).

Li, C., Chi, S. and Xie, J., 2011. Hedgehog signaling in skin cancers. Cellular signalling, 23(8),
pp.1235-1243.

Lin, N.U., Vanderplas, A., Hughes, M.E., Theriault, R.L., Edge, S.B., Wong, Y.N., Blayney,
D.W., Niland, J.C., Winer, E.P. and Weeks, J.C., 2012. Clinicopathologic features,
patterns of recurrence, and survival among women with triple-negative breast cancer in
the National Comprehensive Cancer Network. Cancer, 118(22), pp.5463-5472.

Liu Y, Snedecor ER, Choi YJ, et al. Gorab is required for dermal condensate cells to respond
to hedgehog signals during hair follicle morphogenesis. J Invest Dermatol. 2016;
136:378-386.

Loho, L.L. and Durry, M.F., 2013. Basalioma. Jurnal Biomedik: JBM, 5(3).

Lubeek SF, van Vugt LJ, Aben KK, van de Kerkhof PC, Gerritsen M-JP. The epidemiology
and clinicopathological features of basal cell carcinoma in patients 80 years and older: A
systematic review. JAMA dermatol. 2017;153(1):71-8

M, Schnidar H, Eichberger T, Neill GW, Philpott MP, et al. 2004.Activation of the BCL2
promoter in response to Hedgehog/GLI signal transduction is predominantly mediated by
GLI2. Cancer Res.; 64: 7724- 31

Malicki J, Avidor-Reiss T. From the cytoplasm into the cilium: bon voyage. Organogenesis.
2014; 10:138-157.

Maloverjan A, Piirsoo M, Michelson P, Kogerman P, Osterlund T. Identification of a novel
serine/ threonine kinase ULK3 as a positive regulator of Hedgehog pathway. Exp Cell
Res. 2010; 316:627-637.

Marcellina P, Mappiase A, Anwar Al, Ganda 1J, Hatta M, Masadah R. Expression of Patched-
1 Protein in Aggressive and Nonaggressive Basal Cell Carcinoma. Am J Clin Exp Med,
2016. 4(5):122

Marcet B, Chevalier B, Coraux C, Kodjabachian L, Barbry P. MicroRNA-based silencing of
Delta/ Notch signaling promotes multiple cilia formation. Cell Cycle. 2011; 10:2858-
2864.

Maria Kristanti Sambuaga; Aida S.D. Suriadiredja. 2016. Association of the expression of




Hubungan Ekspresi Protein GLI 1 Sonic Hedgedog Signalling Terhadap Karakteristik

Klinikopatologis Usia, Jenis Kelamin, Lokasi Lesi, Ukuran Lesi, Kedalaman Lesi, Subtipe Histologi

Dan Stadium Pada Karsinoma Sel Basal

Erick Werner Nickolay Akwan, dr.Herjuna Hardyanto Sp.B Subsp.Onk(K) , Prof.Dr.dr.Teguh Aryandono Sp.B Subsp.

GLj\I\]%\//\ERSI—f\ASA Universita_ls G_adjah Mada, 2024 | Diunduh dari http://etd.repository.ugn}.ac.id/ .
(c] M} transcription factor as the component of sonic hedgehog pathway with the

aggressive characteristics of the growth pattern of basal cell carcinomas histological
subtypes. Universitas Indonesia Library. Di download dari
https://lontar.ui.ac.id/detail ?id=20423493&lokasi=lokal

Marks R, Staples M, Giles GG. Trends in non-melanocytic skin cancer treated in Australia: the
second national survey. Int J Cancer 1993; 53:585.

Mawardi P, Kalim H, Kalim KH, Fitri LE, Mintaroem K, Mudigdo A, et al. Mid-face location
of primary basal cell carcinoma related to cancer aggressivity. Asian Pac JTrop Dis.
2016;6(8):650-3

May-Simera HL, Kelley MW. Cilia, Wnt signaling, and the cytoskeleton. Cilia. 2012; 1:7.

Megan wetzel, John strickley. Tye Haeberle, timothy s. Brown. Depth of Invasion of
Aggressive and Nonaggressive Basal Cell Carcinoma. J Clin Aesthet Dermatol.
2019;12(3):12-14.
Didownload:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6440705/pdf/jcad 12 3 1
2.pdf

Meng X, Poon R, Zhang X, et al. Suppressor of fused negatively regulates beta-catenin
signaling. J Biol Chem. 2001; 276:40113-40119.

Messina J, Epstein EH. Basal cell carcinoma. In: Elder D, Massi D, Scolyer R, Willemze R,
editors. WHO classification of skin tumours. 4th ed. Lyon: The International Agency for
Research on Cancer (IARC); 2018. p. 26-34.

Milenkovic L, Scott MP, Rohatgi R. Lateral transport of Smoothened from the plasma
membrane to the membrane of the cilium. J Cell Biol. 2009; 187:365-374.

Montagna E, Lopes OS. Molecular basis of basal cell carcinoma. VVol. 92, Anais Brasileiros de
Dermatologia. 2017.p.517-20. 11.

Muzic JG, Schmitt AR, Wright AC, et al. Incidence and Trends of Basal Cell Carcinoma and
Cutaneous Squamous Cell Carcinoma: A Population-Based Study in Olmsted County,
Minnesota, 2000 to 2010. Mayo Clin Proc 2017; 92:890.

National Comprehensive Cancer Network (NCCN) Clinical Practice Guidelines in Oncology:

Basal cell skin cancer. Version 2.2022.
https://www.nccn.org/professionals/physician_gls/pdf/nmsc.pdf (Accessed on August 13,
2021).

National Comprehensive Cancer Network (NCCN) Guidelines in Oncology: Basal Cell Skin
Cancer. Version 2.2022. Available at: https://www.nccn.org.

Noubissi FK, Kim T, Kawahara TN, et al. Role of CRD-BP in the growth of human basal cell
carcinoma cells. J Invest Dermatol. 2014; 134:1718-1724.

Oninla OA, Oninla SO, Ajani AA, Report C. Gender Dermatoses: The Role of Sex
Hormones in Skin Diseases. 2017;2(2):1-4.

Otsuka, A., Levesque, M.P., Dummer, R. and Kabashima, K., 2015. Hedgehog signaling in
basal cell carcinoma. Journal of dermatological science, 78(2), pp.95-100.

Pal K, Hwang SH, Somatilaka B, et al. Smoothened determines beta-arrestin-mediated removal
of the G protein-coupled receptor Gprl61l from the primary cilium. J Cell Biol. 2016;
212:861-875.

Paroo Z, Ye X, Chen S, Liu Q. Phosphorylation of the human microRNA-generating complex
mediates MAPK/Erk signaling. Cell. 2009; 139:112-122.

Pellegrini C, Maturo MG, Di Nardo L, et al. Understanding the Molecular Genetics of Basal
Cell Carcinoma. Int J Mol Sci 2017; 18.

Peris K, Fargnoli MC, Garbe C, et al. Diagnosis and treatment of basal cell carcinoma:
European consensus-based interdisciplinary guidelines. Eur J Cancer 2019; 118:10.
Piperno G, Mead K, LeDizet M, Moscatelli A. Mutations in the “dynein regulatory complex”

alter the ATP-insensitive binding sites for inner arm dyneins in Chlamydomonas


https://lontar.ui.ac.id/detail?id=20423493&lokasi=lokal
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6440705/pdf/jcad_12_3_12.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6440705/pdf/jcad_12_3_12.pdf

Hubungan Ekspresi Protein GLI 1 Sonic Hedgedog Signalling Terhadap Karakteristik

Klinikopatologis Usia, Jenis Kelamin, Lokasi Lesi, Ukuran Lesi, Kedalaman Lesi, Subtipe Histologi

Dan Stadium Pada Karsinoma Sel Basal

UNIVERSITAS Erick Werner Nickolay Akwan, dr.Herjuna Hardyanto Sp.B Subsp.Onk(K) , Prof.Dr.dr.Teguh Aryandono Sp.B Subsp.

GADJAH MADA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

axonemes. J Cell Biol. 1994; 125:1109-1117.

Pricl, S., Cortelazzi, B., Dal Col, V., Marson, D., Laurini, E., Fermeglia, M., Licitra, L., Pilotti,
S., Bossi, P. and Perrone, F., 2015. Smoothened (SMO) receptor mutations dictate
resistance to vismodegib in basal cell carcinoma. Molecular oncology, 9(2), pp.389-397.

Pusapati GV, Hughes CE, Dorn KV, et al. EFCAB7 and IQCE regulate hedgehog signaling by
tethering the EVC-EVC2 complex to the base of primary cilia. Dev Cell. 2014; 28:483—
496.

Quazi, S. J., Aslam, N., Saleem, H., Rahman, J., & Khan, S., 2020. Surgical margin of excision
in basal cell carcinoma: a systematic review of literature. Cureus, 12(7).

Ramelyte, E., N&geli, M.C., Hunger, R., Merat, R., Gaide, O., Navarini, A.A., Cozzio, A.,
Wagner, N.B., Maul, L.V. and Dummer, R., 2023. Swiss Recommendations for
Cutaneous Basal Cell Carcinoma. Dermatology, 239(1), pp.122-131.

Reifenberger J, Wolter M, Knobbe CB, et al. Somatic mutations in the PTCH, SMOH, SUFUH
and TP53 genes in sporadic basal cell carcinomas. Br J Dermatol 2005; 152:43.

Reifenberger, J. et al. (1998) ‘Mutational analysis of the SHH and PTCH genes in sporadic
basal cell carcinomas’, Journal of Dermatological Science, 16. doi:10.1016/s0923-
1811(98)83850-4.

Reifenberger, J., Wolter, M., Knobbe, C.B., Kohler, B., Schonicke, A., Scharwéchter, C.,
Kumar, K., Blaschke, B., Ruzicka, T. and Reifenberger, G., 2005. Somatic mutations in
the PTCH, SMOH, SUFUH and TP53 genes in sporadic basal cell carcinomas. British
Journal of Dermatology, 152(1), pp.43-51.

Reizner GT, Chuang TY, Elpern DJ, et al. Basal cell carcinoma in Kauai, Hawaii: the highest
documented incidence in the United States. J Am Acad Dermatol 1993; 29:184.

Richtig, G., Aigelsreiter, A.M., Asslaber, M., Weiland, T., Pichler, M., Eberhard, K., Sygulla,
S., Schauer, S., Hoefler, G. and Aigelsreiter, A., 2019. Hedgehog pathway proteins SMO
and GLI expression as prognostic markers in head and neck squamous cell carcinoma.
Histopathology, 75(1), pp.118-127.

Riesye Arisanty, Muhammad Habiburrahman, Maria A.P Maharani. Clinicopathologic and
Histomorphological Aspect of Basal Cell Carcinoma in Dr. Cipto Mangunkusumo
Hospital: A Retrospective Analysis of Twenty Years Experience.eJ KI Vol. 9, No. 2
Agustus 2021. Didownload dari
https://ejki.fk.ui.ac.id/index.php/journal/article/view/34/20

Rifani, L., Arisanty, R. and Handayani, S.l., 2019. Jalur Pensinyalan Hedgehog pada
Karsinoma Sel Basal. Pratista Patologi, 6(2), pp.68-80.

Riobo NA, Lu K, Ai X, Haines GM, Emerson CP Jr. Phosphoinositide 3-kinase and akt are
essential for sonic hedgehog signaling. Proc Natl Acad Sci USA. 2006; 103:4505-4510.

Rogers HW, Weinstock MA, Harris AR, et al. Incidence estimate of nonmelanoma skin cancer
in the United States, 2006. Arch Dermatol 2010; 146:283.

Rossi, M., Magnoni, L., Miracco, C., Mori, E., Tosi, P., Pirtoli, L., Tini, P., Oliveri, G., Cosci,
E. and Bakker, A., 2011. B-catenin and Glil are prognostic markers in glioblastoma.
Cancer biology & therapy, 11(8), pp.753-761.

Rubin, A.L., Chen, E.H. and Ratner, D. (2005) ‘Basal-cell carcinoma’, New England Journal
of Medicine, 353(21), pp. 2262—-2269. doi:10.1056/nejmra044151.

Sand M, Bechara FG, Sand D, et al. Long-noncoding RNAs in basal cell carcinoma. Tumour
Biol. 2016; 37:10595-10608

Sand M, Skrygan M, Georgas D, et al. Expression levels of the microRNA maturing
microprocessor complex component DGCR8 and the RNA-induced silencing complex
(RISC) components argonaute-1, argonaute-2, PACT, TARBP1, and TARBP2 in
epithelial skin cancer. Mol Carcinog. 2012; 51:916-922.

Sand M, Skrygan M, Sand D, et al. Expression of microRNAs in basal cell carcinoma. Br J



https://ejki.fk.ui.ac.id/index.php/journal/article/view/34/20

Hubungan Ekspresi Protein GLI 1 Sonic Hedgedog Signalling Terhadap Karakteristik

Klinikopatologis Usia, Jenis Kelamin, Lokasi Lesi, Ukuran Lesi, Kedalaman Lesi, Subtipe Histologi

Dan Stadium Pada Karsinoma Sel Basal

UNIVERSITAS Erick Werner Nickolay Akwan, dr.Herjuna Hardyanto Sp.B Subsp.Onk(K) , Prof.Dr.dr.Teguh Aryandono Sp.B Subsp.

GADJAIbMADA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

ermatol. 2012; 167:847—855.

Saydam O, Shen Y, Wurdinger T, et al. Downregulated microRNA-200a in meningiomas
promotes tumor growth by reducing E-cadherin and activating the Wnt/B-catenin
signaling pathway. Mol Cell Biol. 2009; 29:5923-5940

Scotto J, Fears TR, Fraumeni JF Jr, et al. Incidence of nonmelanoma skin cancer in the United
States in collaboration with Fred Hutchinson Cancer Research Center. NIH publication
No. 83-2433, U.S. Dept. of Health and Human Services, Public Health Service, National
Institutes of Health, National Cancer Institute, Bethesda, MD 1983:xv. p.113.

Sekulic, A. et al. (2012) ‘Efficacy and safety of Vismodegib in advanced basal-cell carcinoma’,
New England Journal of Medicine, 366(23), pp. 2171-2179.
doi:10.1056/nejmoall13713.

Shi S-R, Jiang G, Taylor CR. 2000.Antigen retrieval techniques: immunohistochemistry and
molecular morphology. Eaton Publishing Company; p.23-6

Skoda AM, Simovic D, Karin V, Kardum V, Vranic S, Serman L. The role of the Hedgehog
signaling pathway in cancer : A comprehensive review. Bosn J Basic Med Sci. 2018; 18:
8-20.

Sonkoly E, Loven J, Xu N, et al. MicroRNA-203 functions as a tumor suppressor in basal cell
carcinoma. Oncogenesis. 2012; 1:e3.

Stacey SN, Helgason H, Gudjonsson SA, et al. New basal cell carcinoma susceptibility loci.
Nat Commun. 2015; 6:6825

Stephens PM, Martin B, Ghafari G, Luong J, Nahar VK, Pham L, et al. Skin Cancer
Knowledge, Attitudes, and Practices among Chinese Population: A Narrative Review.
Dermatol Res Pract. 2018;2018:1-9

Subramaniam P, Olsen CM, Thompson BS, Whiteman DC, Neale RE. Anatomical
distributions of basal cell carcinoma and squamous cell carcinoma in a population-based
study in Queensland, Australia. JAMA Dermatology. 2017;153:175-82

Swanson NA, Grekin RC, Baker SR. Mohs surgery: Techniques, indications, and applications
in head and neck surgery. Head & neck surgery. 1983;6(2):683-92

Swartling FJ. Myc proteins in brain tumor development and maintenance. Ups J Med Sci. 2012;
117:122-131. [PubMed: 22348395] 33. Meyer N, Penn LZ. Reflecting on 25 years with
MYC. Nat Rev Cancer. 2008; 8:976-990.

Tan ST, Ghaznawie M, Reginata G. Deteksi dini karsinoma sel basal. Indones J Cancer.
2016;10(2):61-6.

Tan ST, Reginata G. Diagnosis dan Tata Laksana Karsinoma Sel Basal. CDK-235, 2015.
42(12): 897-900. Verkouteren JAC, Ramdas KHR, Wakkee M, Nijsten T. Epidemiology
of basal cell carcinoma: scholarly review. Br J Dermatol 2017; 177:359.

Teng, Y., Yu, Y, Li, S., Huang, Y., Xu, D., Tao, X. and Fan, Y., 2021. Ultraviolet radiation
and basal cell carcinoma: an environmental perspective. Frontiers in Public Health, 9,
p.666528.

Thomson J, Hogan S, Leonardi-Bee J, et al. Interventions for basal cell carcinoma: abridged
Cochrane systematic review and GRADE assessments. Br J Dermatol 2021; 185:499.

Tiyawatanaroj, A., Sudtikoonaseth, P. and Chayangsu, O., 2022. Basal cell carcinoma trends
in Thailand: A 10-year retrospective study of demographic, clinical and histopathological
features. Dermatology Reports, 14(1).

Toha, S.S., Rahman, A., Mochtar, M., Julianto, I., Dharmawan, N., Mawardi, P., Wasita, B.
and Setyawan, N.A., 2019. Kejadian Karsinoma Sel Basal di RSUD Dr. Moewardi
Surakarta Berdasarkan Subtipe Histopatologi menurut Jenis Kelamin, Usia, Lokasi
Anatomi, dan Diameter Tumor. Cermin Dunia Kedokteran, 46(4), pp.256-260.

Tuson M, He M, Anderson KV. Protein kinase A acts at the basal body of the primary cilium
to prevent Gli2 activation and ventralization of the mouse neural tube. Development.




Hubungan Ekspresi Protein GLI 1 Sonic Hedgedog Signalling Terhadap Karakteristik

Klinikopatologis Usia, Jenis Kelamin, Lokasi Lesi, Ukuran Lesi, Kedalaman Lesi, Subtipe Histologi

Dan Stadium Pada Karsinoma Sel Basal

Erick Werner Nickolay Akwan, dr.Herjuna Hardyanto Sp.B Subsp.Onk(K) , Prof.Dr.dr.Teguh Aryandono Sp.B Subsp.

UNIVERSITAS Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

CAPAGGYR M 38:4921-4930.
Valcourt, D.M., Dang, M.N., Wang, J. and Day, E.S., 2020. Nanoparticles for manipulation of

the developmental Wnt, Hedgehog, and Notch signaling pathways in cancer. Annals of
biomedical engineering, 48, pp.1864-1884.

Varjosalo M, Bjorklund M, Cheng F, et al. Application of active and kinase-deficient kinome
collection for identification of kinases regulating hedgehog signaling. Cell. 2008;
133:537-548.

Vornicescu C, Senila SC, Bejinariu NI, et al. Predictive factors for the recurrence of surgically
excised basal cell carcinomas: a retrospective clinical and immunopathological pilot
study. Exp Ther Med. 2021;22(5):1-10. doi:10.3892/etm.2021.10771

Walling HW, Fosko SW, Geraminejad PA, Whitaker DC, Arpey CJ. Aggressive basal cell
carcinoma: Presentation, pathogenesis, and management. Cancer Metastasis Rev.
2004;23(3-4):389-402.

Wallingford JB, Mitchell B. Strange as it may seem: the many links between Wnt signaling,
planar cell polarity, and cilia. Genes Dev. 2011; 25:201-213

Wang H, Xu Y, Shi J, et al. Photodynamic therapy in the treatment of basal cell carcinoma: a
systematic review and meta-analysis. Photodermatol Photoimmunol Photomed 2015;
31:44.

Wang, G.Y. et al. (2011) ‘Basal cell carcinomas arise from hair follicle stem cells in ptch1+/—
mice’, Cancer Cell, 19(1), pp. 114-124. d0i:10.1016/j.ccr.2010.11.007.

Welsch MJ, Troiani BM, Hale L, DelTondo J, Helm KF, Clarke LE. Basal cell carcinoma
characteristics as predictors of depth of invasion. J Am Acad Dermatol. 2012;67(1):47-53

Wolf, D.J. (1987) ‘Surgical margins for basal cell carcinoma’, Archives of Dermatology,
123(3), p. 340. doi:10.1001/archderm.1987.01660270078019.

Wong, S.Y. and Dlugosz, A.A. (2014) ‘Basal cell carcinoma, hedgehog signaling, and targeted
therapeutics: The long and winding road’, Journal of Investigative Dermatology, 134.
d0i:10.1038/skinbio.2014.4.

Wrone DA, Swetter SM, Egbert BM, et al. Increased proportion of aggressive-growth basal
cell carcinoma in the Veterans Affairs population of Palo Alto, California. J Am Acad
Dermatol 1996; 35:907.

Wu F, Zhang Y, Sun B, McMahon AP, Wang Y. Hedgehog signaling: from basic biology to
cancer therapy. Cell Chem Biol. 2017; 24: 252-80. 8.

Wu S, Han J, Li WQ, et al. Basal-cell carcinoma incidence and associated risk factors in U.S.
women and men. Am J Epidemiol 2013; 178:890.

Xie, J., Murone, M., Luoh, S.M., Ryan, A., Gu, Q., Zhang, C., Bonifas, J.M., Lam, C.W.,
Hynes, M., Goddard, A. and Rosenthal, A., 1998. Activating Smoothened mutations in
sporadic basal-cell carcinoma. Nature, 391(6662), pp.90-92.

Xu, M., Li, X,, Liu, T., Leng, A. and Zhang, G., 2012. Prognostic value of hedgehog signaling
pathway in patients with colon cancer. Medical Oncology, 29, pp.1010-1016.

Yahya YF, Pohan SS, Soetjipto S, Sudiana IK. Ekspresi f Catenin dan 4 Integrin pada
Karsinoma Sel Basal Agresif dan Non Agresif. Jurnal Biosains Pascasarjana, 2012.
14(1):1-11.

Yang N, Li L, Eguether T, Sundberg JP, Pazour GJ, Chen J. Intraflagellar transport 27 is
essential for hedgehog signaling but dispensable for ciliogenesis during hair follicle
morphogenesis. Development. 2016; 142:2194-2202.

Yang, Z., Cui, Y., Ni, W., Kim, S. and Xuan, Y., 2017. Glil1, a potential regulator of esophageal
cancer stem cell, is identified as an independent adverse prognostic factor in esophageal
squamous cell carcinoma. Journal of cancer research and clinical oncology, 143, pp.243-
254,

Yoo YA, Kang MH, Lee HJ, et al. Sonic hedgehog pathway promotes metastasis and



Hubungan Ekspresi Protein GLI 1 Sonic Hedgedog Signalling Terhadap Karakteristik

Klinikopatologis Usia, Jenis Kelamin, Lokasi Lesi, Ukuran Lesi, Kedalaman Lesi, Subtipe Histologi

Dan Stadium Pada Karsinoma Sel Basal

Erick Werner Nickolay Akwan, dr.Herjuna Hardyanto Sp.B Subsp.Onk(K) , Prof.Dr.dr.Teguh Aryandono Sp.B Subsp.

GLj\I\SVERSITAS Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/
JAlil MA% b jan v ol . .
ymphangiogenesis via activation of Akt, EMT, and MMP-9 pathway in gastric cancer.

Cancer Res. 2011, 71:7061-7070.

Youssef, K.K. et al. (2010) ‘Identification of the cell lineage at the origin of basal cell
carcinoma’, Nature Cell Biology, 12(3), pp. 299-305. d0i:10.1038/ncb2031.

Zedan, W., Robinson, P.A., Markham, A.F. and High, A.S., 2001. Expression of the Sonic
Hedgehog receptor ‘PATCHED’in basal cell carcinomas and odontogenic keratocysts.
The Journal of Pathology: A Journal of the Pathological Society of Great Britain and
Ireland, 194(4), pp.473-477.

Zhang H, Pasolli HA, Fuchs E. Yes-associated protein (YAP) transcriptional coactivator
functions in balancing growth and differentiation in skin. Proc Natl Acad Sci USA. 2011;
108:2270-2275.

Zhang L, Nadeem L, Connor K, Xu G. Mechanisms and Therapeutic Targets of
microRNAassociated Chemoresistance in Epithelial Ovarian Cancer. Curr Cancer Drug
Targets. 2016; 16:429-441.

Zhao B, Wei X, Li W, et al. Inactivation of YAP oncoprotein by the Hippo pathway is involved
in cell contact inhibition and tissue growth control. Genes Dev. 2007; 21:2747-2761.

Zhu H, Lo HW. 2010. The human glioma-associated oncogene homolog 1 (GLI1) family of
transcription factors in gene regulation and diseases. Current Genomics.; 11(4): 238-45

Zhu, W., You, Z., Li, T., Yu, C., Tao, G., Hu, M. and Chen, X., 2011. Correlation of hedgehog
signal activation with chemoradiotherapy sensitivity and survival in esophageal squamous
cell carcinomas. Japanese journal of clinical oncology, 41(3), pp.386-393.

Zindy F, Kawauchi D, Lee Y, et al. Role of the miR-17 approximately 92 cluster family in
cerebellar and medulloblastoma development. Biol Open. 2014; 3:597-605.




