IDENTIFIKASI PEPTIDA POTENSIAL ANTIKANKER DARI HIDROLISAT TRIPSIN PROTEIN VENOM
ULAR KOBRA MATA

TUNGGAL (Naja kaouthia)

GARNIS PUTRI ERLISTA, Tri Joko Raharjo, S.Si., M.Si, Ph.D; Respati Tri Swasono, S.Si., M. Phil., Ph.D.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Abdah, S. N. M., Sarmidi, M. R., Yaakob, H., and Ware, I., 2014, Fractionation of
Labisia Pumila Using Solid-Phase Extraction for Extraction of Gallic Acid, J.
Teknol., 69, 65-68.

Abourehab, M. A. S., Algahtani, A. M., Youssif, B. G. M., and Gouda, A. M., 2021,
Globally Approved EGFR Inhibitors: Insights into their Syntheses, Target
Kinases, Biological Activities, Receptor Interactions, and Metabolism,
Molecul., 26 (21), 1-56.

Afriyansah, M. R., 2019, Aktivitas dan Sekuen Peptida ACE Inhibitor Susu Kerbau
(Bubalus bubalis) Fermentasi, Skripsi, Program Studi Kimia, Jakarta.

Agrawal, P., Bhagat, D., Mahalwal, M., Sharma, N., and Raghava, G.P.S., 2021,
AntiCP 2.0: An Updated Model for Predicting Anticancer Peptides, Brief.
Bioinform., 22, 1-12.

Ahmad, A., 2013, Preface, Breast Cancer Metastasis Drug Resist. Prog. Prospect.,
5-8.
Ahmaditaba, M. A., Shahosseini, S., Daraei, B., Zarghi, A., and Houshdar Tehrani,

M. H., 2017, Design, Synthesis, and Biological Evaluation of new Peptide
Analogues as Selective COX-2 Inhibitors, Arch. Pharm., 350, 1-9.

Aini, A. N., 2017, Identifikasi Protein Penanda Spesifik Metode Penyembelihan
Hewan Menggunakan Spektrometri Massa Resolusi Tinggi, Thesis, Program
Studi S2 Kimia, Yogyakarta.

Aka, J. A., and Lin, S. X., 2012, Comparison of Functional Proteomic Analyses of
Human Breast Cancer Cell Lines T47D and MCF7, PLoS One, 7 (2), 1-9.

Akbarian, M., Khani, A., Eghbalpour, S., and Uversky, V. N., 2022, Bioactive
Peptides: Synthesis, Sources, Applications, and Proposed Mechanisms of
Action, Int. J. Mol. Sci., 23, 1-30.

Alfiraza, E. N., 2018, Identifikasi Peptida Spesifik pada Gelatin Babi menggunakan
Liquid Chromatography-High Resolution Mass Spectrometry (LC-HRMS),
Thesis, Program Studi S2 Kimia, Yogyakarta.

Amin, K. M., Eissa, A. A., Abou-Seri, S. M., Awadallah, F. M., and Hassan, G. S.,
2013, Synthesis and Biological Evaluation of Novel Coumarinpyrazoline
hybrids Endowed with Phenylsulfonyl Moiety as Antitumor Agents, Eur. J.
Med. Chem., 60, 187-198.

Amir, H., dan Murcitro, B. G., 2017, Uji Microtetrazolium (MTT) Ekstrak Metanol
Daun Phaleria Macrocarpa (Scheff.) Boerl terhadap Sel Kanker Payudara
MCF-7, J. Pend. llmu Kim., 1(1), 27-32.

Anampa, J., Makower, D., and Sparano, J.A., 2015, Progress in Adjuvant
Chemotherapy for Breast Cancer: An Overview, BMC Med., 13, 1-13.

Anonim, 2013, Situasi Penyakit Kanker, Pusat Data dan Infromasi Kementrian
85



IDENTIFIKASI PEPTIDA POTENSIAL ANTIKANKER DARI HIDROLISAT TRIPSIN PROTEIN VENOM
ULAR KOBRA MATA

TUNGGAL (Naja kaouthia)

UNIVERSITAS GARNIS PUTRI ERLISTA, Tri Joko Raharjo, S.Si., M.Si, Ph.D; Respati Tri Swasono, S.Si., M. Phil., Ph.D.

GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

86

Kesehatan RI, Jakarta.

Anonim, 2018, Bulan Peduli Kanker, Pusat Data dan Informasi Kementrian
Kesehatan RI, Jakarta.

Awang, N., Aziz, Z.A., Kamaludin, N.F., and Chan, K.M., 2014, Cytotoxicity and
Mode of Cell Death Induced by Triphenyltin (IV) Compounds In Vitro, J. Biol.
Sci., 14, 84-93.

Aziz, T. M. A,, Soares, A. G., and Stockand, J. D., 2019, Snake Venoms in Drug
Discovery: Valuable Therapeutic Tools for Life Saving, Tox., 11 (564), 1- 25.

Banerjee, S., and Mazumdar, S., 2012, Electrospray lonization Mass Spectrometry:
A Technique to Access the Information Beyond the Molecular Weight of the
Analyte, Inter. J. Analy. Chem., 1-40.

Bao, Z., Zhao, Y., Wang, X.Y.,and Chi, Y.J., 2017, Effects of Degree of Hydrolysis
(DH) on the Functional Properties of Egg Yolk Hydrolysate with Alcalase, J.
Food. Sci. Technol., 54 (3), 669-678.

Baselga, J., 20021, Why the Epidermal Growth Factor Receptor? The Rationale for
Cancer Therapy, Oncol., 4, 2-8.

Bickler, P.E., 2020, Amplification of Snake Venom Toxicity by Endogenous
Signaling Pathways, Tox., 12, 1-26.

Blaszczyk, M., Ciemny, M. P., Kolinski, A., Kurcinski, M., and Kmiecik, S., 2019,
Protein-Peptide Docking using CABS-dock and Contact Information, Brief.
Bioinform., 20, 2299-2305.

Boohaker, R., W. Lee, M., Vishnubhotla, P., M. Perez, J. L., and Khaled, R. A.,
2012, The Use of Therapeutic Peptides to Target and to Kill Cancer Cells,
Curr. Med. Chem., 19, 3794-3804.

Borkow, G., Chaim-Matyas, A., and Ovadia, M., 1992, Binding of Cytotoxin P4
from Naja nigricollis nigricollis to B16F10 Melanoma and WEHI-3B
Leukemia cells, FEMS Microbiol. Lett., 105, 139-145.

Bougatef, A., Balti, R., Haddar, A., Jellouli, K., Souissi, N., and Nasri, M., 2012,
Protein Hydrolysates from Bluefin Tuna (Thunnus Thynnus) Heads as
Influenced by The Extent of Enzymatic Hydrolysis, Biotechnol. Bioprocess
Eng., 17, 841-852.

Briones, A. V., and Aird S. D., 2018, Organic and Peptidyl Constituents of Snake
Venoms: The Picture is Vastly More Complex than We Imagined, Tox., 10
(392), 1-49.

Brouwer, A. M., and Mosack, K. E., 2015, Nutrition and Food Science Article
Information : Nutri. Food Sci., 45 (1), 39-53.

Calderon, L. A., Sobrinho, J. C., Zaqueo, K.D., Moura, A. A., Grabner, A. N.,
Mazzi, M. V., Marcussi, S., Nomizo, A., Fernandes, C. F. C., Zuliani, J. P.,
Carvalho, B. M. A,, Silva, S. L., Stabeli, R. G., and Soares, A. M., 2014,
Antitumoral Activity of Snake Venom Proteins: New Trends in Cancer



IDENTIFIKASI PEPTIDA POTENSIAL ANTIKANKER DARI HIDROLISAT TRIPSIN PROTEIN VENOM
ULAR KOBRA MATA

TUNGGAL (Naja kaouthia)

GARNIS PUTRI ERLISTA, Tri Joko Raharjo, S.Si., M.Si, Ph.D; Respati Tri Swasono, S.Si., M. Phil., Ph.D.

UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/ 87

Therapy, BioMed. Research Inter., 1-19.

Chanda, A., Patra, A., Kalita, B., and Mukherjee, A.K., 2018, Proteomics Analysis
to Compare the Venom Composition between Naja naja and Naja kaouthia
from the same Geographical Location of Eastern India: Correlation with
Pathophysiology of Envenomation and Immuological Cross-reactivity
towards Commercial Polyantivenom, J. Exp. Rev. Proteom.,1-69.

Chew, K. S., Wei Khor, H., Ahmad, R., and Rahman, N. H. N. A., 2011, A Five-
Year Retrospective Review of Snakebite Patients Admitted to A Tertiary
University Hospital in Malaysia, Int. J. Emerg. Med., 4, 2—7.

Chong, H. P., Tan, K.Y., and Tan, C .H., 2020, Cytotoxicity of Snake Venoms and
Cytotoxins From Two Southeast Asian Cobras (Naja sumatrana, Naja
kaouthia): Exploration of Anticancer Potential, Selectivity, and Cell Death
Mechanism, Front. Mol. Biosci., 7, 1-16.

Chong, H. P, Tan, K. Y., Liu, B. S,, Sung , W. C,, and Tan, C. H., 2022,
Cytotoxicity of Venoms and Cytotoxins from Asiatic Cobras (Naja kaouthia,
Naja sumatrana, Naja atra) and Neutralization by Antivenoms from Thailand,
Vietnam, and Taiwan, Tox., 14 (5), 1-17.

Ciemny, M. P., Debinski, A., Paczkowska, M., Kolinski, A., Kurcinski, M., and
Kmiecik, S., 2016, Protein-Peptide Molecular Docking with Large-Scale
Conformational Changes: The p53-MDM2 interaction, Sci. Rep., 6, 2-9.

Daliri, E. B. M., Oh, D. H., and Lee, B. H., 2017, Bioactive peptides, Foods, 6, 1—-
21.

Das, D., Sharma, M., Kumar Das, H., Pratim Sahu, P., and Doley, R., 2016,
Purification and Characterization of Nk-3FTx: A Three Finger Toxin from the
Venom of North East Indian Monocled Cobra, J. Biochem. Mol. Toxicol., 30,
59-70.

Dau, T., Bartolomucci, G., and Rappsilber, J., 2020, Proteomics Using Protease
Alternatives to Trypsin Benefits from Sequential Digestion with Trypsin,
Anal. Chem., 92, 9523-9527.

Deka, A., Gogoi, A., Das, D., Purkayastha, J., and Doley, R., 2019, Proteomics of
Naja kaouthia Venom from North East India and Assessment of Indian
Polyvalent Antivenom by Third Generation Antivenomics, J. Proteom., 207,1-
20.

Demirgan, R., Karagoz, A., Pekmez, M., Onay-Ucar, E., Artun, F.T., Glrer, C., and
Mat, A., 2016, In vitro Anticancer Activity and Cytotoxicity of Some Papaver
Alkaloids on Cancer And Normal Cell Lines, African J. Tradit. Complement.
Altern. Med., 13, 22-26.

Diharce, J., Cueto, M., Beltramo, M., Aucagne, V., and Bonnet, P., 2019, In Silico
Peptide Ligation: Iterative Residue Docking and Linking as a New Approach
to Predict Proteinpeptide Interactions, Molecules, 24 (1351), 1-14.

Doley, A., and Griffiths, J. B., 2000, Cell and Tissue Culture for Medicinal



IDENTIFIKASI PEPTIDA POTENSIAL ANTIKANKER DARI HIDROLISAT TRIPSIN PROTEIN VENOM
ULAR KOBRA MATA

TUNGGAL (Naja kaouthia)

GARNIS PUTRI ERLISTA, Tri Joko Raharjo, S.Si., M.Si, Ph.D; Respati Tri Swasono, S.Si., M. Phil., Ph.D.

UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/ 88

Research, John Willey and Sons Ltd., London.

Dutta, S., Gogoi, D., and Mukherjee, A.K., 2015, Anticoagulant Mechanism and
Platelet Deaggregation Property of a Non-Cytotoxic, Acidic Phospholipase A2
Purified From Indian Cobra (Naja Naja) Venom: Inhibition Of Anticoagulant
Activity by Low Molecular Weight Heparin, Biochimie, 10, 3-106.

Dutta, S., Chanda, A., Kalita, B., Islam, T., Patra, A., and Mukherjee, A.K., 2017,
Proteomic Analysis to Unravel the Complex Venom Proteome of Eastern
India Naja Naja: Correlation of Venom Composition with its Biochemical and
Pharmacological Properties, J. Proteom., 156, 29-39

Ebrahim, K., Shirazi, F.H., Vatanpour, H., Zare, A., Kobarfard, F., and Rabiei, H.,
2014, Anticancer Activity Of Cobra Venom Polypeptide, Cytotoxin-II,
Against Human Breast Adenocarcinoma Cell Line (MCF-7) Via The Induction
of Apoptosis, J. Breast Cancer, 17, 314-322.

El-Aneed, A., Cohen, A., and Banoub, J., 2009, Mass Spectrometry, Review of The
Basics: Electrospray, MALDI, and Commonly Used Mass Analyzers, Appl.
Spectrosc. Rev., 44, 210-230.

Elgendy, A., 2016, A Literature Review on Trypsin Enzyme By : Ahmed Sedeek
Elgendy and Mahmoud Khatib Abdelrasool, Qatar University, 1-14.

Engelmann, W. E., 1981, Snakes: Biology, Behavior, and Relationship to Man,
Leipzig, English version NY, USA.

Felicio, M.R., Silva, O. N., Gongcalves, S., Santos, N. C., and Franco, O. L., 2017,
Peptides with Dual Antimicrobial and Anticancer Activities, Front. Chem., 5,
1-9.

Fikrika, H., Ambarsari, L., and Sumaryada, T., 2016, Molecular Docking Studies
of Catechin and Its Derivatives as Anti-bacterial Inhibitor for Glucosamine-6-
Phosphate Synthase, Conf. Series: Earth and Enviromen Sci., 31, 1-6.

Freshney, R. 1., 2000, Culture of Animal Cells: A Manual of Basic Technique, 4"
edition, John Willey and Sons, Inc,. Publications, New York.

Gaspar, D., Salomé Veiga, A., and Castanho, M.A.R.B., 2013, From Antimicrobial
to Anticancer Peptides. A review, Front. Microbiol., 4, 1-16.

Giansanti, P., Tsiatsiani, L., Low, T.Y., and Heck, A.J.R., 2016, Six Alternative
Proteases for Mass Spectrometry-based Proteomics beyond Trypsin, Nat.
Protoc., 11, 993-1006.

Glowacki, E. D., Vladu, M. L., Bauerb, S., and Sariciftci, N.S., 2013, Hydrogen-
Bonds in Molecular Solids — from Biological Systems to Organic Electronics,
Mater. Chem., 1 (31), 3719-3870.

Hajalsiddig, T.T.H., Osman, A.B.M., and Saeed, A.E.M., 2020, 2D-QSAR73
Modeling and Molecular Docking Studies on 1H-Pyrazole-1-Carbothioamide
Derivatives as EGFR Kinase Inhibitors, ACS Omega, 5 (30), 18662-18674.

Harli, A.S., 2016, Uji Toksisitas Fraksi Ekstrak Etanol Daun Pedang-Pedang



IDENTIFIKASI PEPTIDA POTENSIAL ANTIKANKER DARI HIDROLISAT TRIPSIN PROTEIN VENOM
ULAR KOBRA MATA

TUNGGAL (Naja kaouthia)

UNIVERSITAS GARNIS PUTRI ERLISTA, Tri Joko Raharjo, S.Si., M.Si, Ph.D; Respati Tri Swasono, S.Si., M. Phil., Ph.D.

GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

89

(Sansevieria trifasciata Prain) terhadap Larva Udang (Artemia Salina Leach)
dengan Menggunakan Metode Brine Shrimp Lethality Test (BSLT), Skirpsi,
Fakultas Kedokteran Dan IImu Kesehatan, Makasar.

Harneti, D., 2009, Senyawa Antikanker dan Insektisida dari Genus Aglaia, UNPAD
PRESS Bandung.

Harris, F., Dennison, S. R., Singh, J., and Phoenix D. A., 2013, On the Selectivity
and Efficacy of Defense Peptides with Respect to Cancer Cells. Med. Res.
Rev., 33, 190-234.

Hasegawa, Y. A., and Tsujimoto, M., 2006, Lipid Dynamics and Pathobiology in
Membrane Lipid Rafts, Asymmetric Distribution of Phospholipids in
Biomembranes, Biol. Pharm. Bull. 29 (8), 1547-1553.

Hashemi, Z.S., Zarei, M., Fath, M.K., Ganji, M., Farahani, M.S., Afsharnouri, F.,
Pourzardosht, N., Khalesi, B., Jahangiri, A., Rahbar, M.R., and Khalili, S.,
2021, In silico Approaches for the Design and Optimization of Interfering
Peptides Against Protein—Protein Interactions, Front. Mol. Biosci., 8, 1-25.

He, S., Zhang, Y., Sun, H., Du, M., Qiu, J., Tang, M., Sun, X., and Zhu, B., 2019,
Antioxidative Peptides from Proteolytic Hydrolysates of False Abalone
(volutharpa ampullacea perryi): Characterization, Identification, and
Molecular Docking, Mar. Drugs, 17, 1-21.

Hermawan, F., Jumina, J., and Pranowo, H.D., 2020, Design of Thioxanthone
Derivatives as Potential Tyrosine Kinase Inhibitor: A Molecular Docking
Study, Rasayan J. Chem., 13, 2626-2632.

Hinchliffe, A. and Harwood, W.A., 2019, Chapter 8, Test, 115-126.

Hong, S .J., Gyu, S. R,, Hyung, I. Y., Chang, S. Y., Hyeong, G. K., Jang, M. H.,
Kim, C .J., Choe, B. K., and Chung, J. H., 2005, Bee Venom Induces
Apoptosis through Caspase-3 Activation in Synovial Fibroblasts of Patients
with Rheumatoid arthritis, Tox., 46, 39-45.

Hoskin, D. W., and Ramamoorthy, A., 2008, Studies on Anticancer Activities of
Antimicrobial Peptides, Biochim. Biophys. Acta. Biomem., 1778 (2), 357-375.

Hu, Q., Noll, R. J., Li, H., Makarov, A., Hardman, M., and Cooks, R. G., 2005, The
Orbitrap: A New Mass Spectrometer, J. Mass Spectrom., 40, 430443,

Huang, Y., Li, X,, Sha, H., Zhang, L., Bian, X., Han, X., and Liu, B., 2017. Tumor-
Penetrating Peptide Fused to A Pro-Apoptotic Peptide Facilitates Effective
Gastric Cancer Therapy, Oncol Rep, 37 (4), 2063-2070.

Huang, K. Y., Tseng, Y. J., Kao, H. J., Chen, C. H., Yang, H. H., and Weng, S. L.,
2021, ldentification of Subtypes of Anticancer Peptides based on Sequential
Features and Physicochemical Properties, Sci. Rep., 11 (1), 1-13.

Hus, K K., Buczkowicz, J., Petrilla, V., Petrillova, M., Lyskowski, A., Legath, J.,
and Bocian, A., 2018, First look at the Venom of Naja ashei, Mol, 23, 1-10.

Hutomo, S., Susilowati, H., Suryanto, Y. I., dan Kurniawan, C., 2016, Perubahan



IDENTIFIKASI PEPTIDA POTENSIAL ANTIKANKER DARI HIDROLISAT TRIPSIN PROTEIN VENOM
ULAR KOBRA MATA

TUNGGAL (Naja kaouthia)

GARNIS PUTRI ERLISTA, Tri Joko Raharjo, S.Si., M.Si, Ph.D; Respati Tri Swasono, S.Si., M. Phil., Ph.D.

UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/ 90

Morfologi Sel HelLa setelah Paparan Ekstrak Etanolik Curcuma longa.
Majalah Kedok. Gigi Indo., 2 (1), 1-5.

Issaqg, H. J., Conrads, T. P., Janini, G. M., and Veenstra, T. D., 2002, Methods for
Fractionation, Separation and Profiling of Proteins and Peptides,
Electrophoresis, 23, 3048-3061.

Jain, S., Seechurn, S., Gupta, P., Garg, G., Dhamija, B., Latha, N., and Yvr, K.S.,
2015, Effects of Osmolytes on The Structural Stability of Bovine Trypsin : A
Brief Review, J. Pharm. Res., 9, 500-508.

Jamalzadeh, L., Ghafoori, H., Aghamaali, M., and Sariri, R., 2017, Induction of
Apoptosis in Human Breast Cancer MCF-7 Cells by a Semi-Synthetic
Derivative of Artemisinin: A Caspase-Related Mechanism, J. Biotech., 15(3),
158-165.

Jesupret, C., Bauman, K., Jakson, T. N.W., Ali, S. A,, Yang, D. C., Greisman, L.,
Kern, L., Sleuten, J., Jouiaei, M., Casewell, N. R., Undheim, E. A. R,
Koludarovv, I., Debono, J., Low, D. H. W., Rossi, S., Pangides, N., Winter,
K., Ignjatovic, V., Summerhayes, R., Jones, A., Nouwens, A., Dunstan, N.,
Hodgson, W. C., Winkeld, K. D., Monagle, P., and Fry, B. G., 2014, Vintage
Venoms: Proteomic and Pharmacological Sability of Snake Venoms Stored
for up to Eight Decades, J. Proteom., 105, 285-294.

Johnsen, E., Brandtzaeg, O. K., Vehus, T., Larsen, H. R., Bogoeva, V., Ademi, O.,
Hildahl, J., Lundanes, E., and Wilson, S. R., A Critical Evaluation of Amicon
Ultra Centrifugal Filters for Separating Proteins, Drugs and Nanoparticles in
Biosamples, J. Phar. Biomedi. Analys., 120, 106-111.

KGK, D., Kumari, S., G, S., and Malla, R.R., 2020, Marine Natural Compound
Cyclo(L-Leucyl-L-Prolyl) Peptide Inhibits Migration of Triple Negative
Breast Cancer Cells by Disrupting Interaction Of CD151 And EGFR
Signaling, Chem. Biol. Interact., 315, 1-27.

Khamessi, O., Ben Mabrouk, H., EIFessi-Magouri, R., and Kharrat, R., 2018, RK1,
The First Very Short Peptide From Buthus Occitanus Tunetanus Inhibits
Tumor Cell Migration, Proliferation And Angiogenesis, Biochem. Biophys.
Res. Commun., 499, 1-7.

Khiari, Z., Ndagijimana, M., and Betti, M., 2014, Low Molecular Weight Bioactive
Peptides Derived from the Enzymatic Hydrolysis of Collagen after Isoelectric
Solubilization/Precipitation Process of Turkey by-Products, Poult. Sci., 93,
2347-2362.

Kim, E. K. 2013. Marine Protein and Peptides, Biological Activities, Oxford (UK)
John Wiley and Sons.

Kini, R. M. and Doley, R., 2010, Structure, Function and Evolution of Three-Finger
Toxins: Mini proteins with Multiple Targets, Tox., 56, 855-867.

Koh, D. C. I., Armugam, A., and Jeyaseelan, K., 2006, Snake Venom Components
and Their Applications in Biomedicine, Cell. Mol. Life Sci., 63, 3030-3041.



IDENTIFIKASI PEPTIDA POTENSIAL ANTIKANKER DARI HIDROLISAT TRIPSIN PROTEIN VENOM
ULAR KOBRA MATA

TUNGGAL (Naja kaouthia)

UNIVERSITAS GARNIS PUTRI ERLISTA, Tri Joko Raharjo, S.Si., M.Si, Ph.D; Respati Tri Swasono, S.Si., M. Phil., Ph.D.

GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

91

Korte, R., Lepski, S., and Brockmeyer, J., 2016, Comprehensive Peptide Marker
Identification for the Detection of Multiple nut Allergens using a Non-targeted
LC-HRMS Multi-method, Anal. Bioanal. Chem., 408, 3059—-3069.

Kumar, S., Chouhan, V.S., Sanghi, A., and Teotia, U.V.S., 2013, Antioxidative
Effect of Yak Milk Caseinates Hydrolyzed with Three Different Proteases,
Vet. World, 6, 799-802.

Laskay, U. A., Lobas, A. A., Srzenti¢, K., Gorshkov, M. V., and Tsybin, Y. O.,
2013, Proteome Digestion Specificity Analysis for Rational Design of
Extended Bottom-up and Middle-down Proteomics Experiments, J. Proteom.
Res., 12, 5558-5569.

Laustsen, A. H., Guirierrez, J. M., Lohse, B., Rasmussen, A. R., Fernandez, J.,
Milbo, C., and Lomonte, B., 2015, Snake Venomics of Monocled Cobra (Naja
kaouthia) and Investigation of Human IgG Response against Venom Toxins,
J. Tox., 1 (99), 23-35.

Lee, H., Heo, L., Lee, M.S., and Seok, C., 2015, GalaxyPepDock: A Protein-
Peptide Docking Tool based on Interaction Similarity and Energy
Optimization, Nucleic. Acids Res., 43, 431-435.

Leelananda, S.P. and Lindert, S., 2016, Computational Methods in Drug Discovery,
J. Org. Chem., 12, 2694-2718.

Li, B, Lyu, P., Xi, X., Ge, L., Mahadevappa, R., Shaw, C., and Kwok, H. F., 2018,
Triggering of Cancer Cell Cycle Arrest by a Novel Scorpion Venom-derived
Peptide Gonearrestide, J. Cell. Mol. Med., 22, 4460-4473.

Li, G., Huang, Y., Feng, Q., and Chen, Y., 2014, Tryptophan as a Probe to Study
the Anticancer Mechanism of Action and Specificity of a-Helical Anticancer
Peptides, Mol., 19, 12224-12241.

Li, L., Huang, J., and Lin, Y., 2018, Snake Venoms in Cancer Therapy: Past,
Present and Future, Tox. 10 (346), 1-8.

Li, Y., Xiang, Q., Zhang, Q., Huang, Y., and Su, Z., 2012, Overview on the Recent
Study of Antimicrobial Peptides: Origins, Functions, Relative Mechanisms
and Application, Peptides, 37, 207-215.

Lin, L., Lin, H., Zhang, M., Dong, X., Yin, X., Qu, C., and Ni, J., 2015, Types,
Principle, and Characteristics of Tandem High-Resolution Mass Spectrometry
and its Applications, RSC Adv., 5 (130), 1-26

Lina, M., 2004., Wanita dan Penyakitnya, Erlangga, Jakarta.

Liu, S., Yang, F., Zhang, Q., Sun, M. Z., Gao, Y., and Shao, S., 2011, Anatomical
View of the Protein Composition and Protein Characteristics for Gloydius
Shedaoensis Snake Venom via Proteomics Approach, Anat. Rec., 294, 273—
282.

Lockshin, R. A. and Zakeri, Z., 2007, Cell Death in Health and Disease:
Angiogenesis Review Series, J. Cell. Mol. Med., 11, 1214-1224.



IDENTIFIKASI PEPTIDA POTENSIAL ANTIKANKER DARI HIDROLISAT TRIPSIN PROTEIN VENOM
ULAR KOBRA MATA

TUNGGAL (Naja kaouthia)

UNIVERSITAS GARNIS PUTRI ERLISTA, Tri Joko Raharjo, S.Si., M.Si, Ph.D; Respati Tri Swasono, S.Si., M. Phil., Ph.D.

GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

92

Logozzi, M., Spugnini, E., Mizzoni, D., Di Raimo, R., and Fais, S., 2019,
Extracellular Acidity and Increased Exosome Release as Key Phenotypes of
Malignant Tumors, Cancer Meta. Rev., 38, 93-101.

Lovitt, C. J., Shelper, T. B., and Avery, V. M., 2018, Doxorubicin Resistance in
Breast Cancer Cells is Mediated by Extracellular Matrix Proteins, BMC
Cancer, 18, 1-11.

Masuda, H., Zhang, D., Bartholomeusz, C., Doihara, H., Hortobagyi, G. N., and
Ueno, N. T., 2012, Role of Epidermal Growth Factor Receptor in Breast
Cancer, Breast Cancer Res. Treat., 136, 331-345.

Meiyanto, E., Susidarti, R. A., Handayani, S., dan Rahmi, S., 2008, Ekstrak
Etanolik Biji Buah Pinang (Areca catechu L.) Mampu Menghambat Proliferasi
dan Memacu Apoptosis sel MCF-7, Majalah Far. Indo., 19 (1), 12-19.

Meyer, B. N., Ferrigni, N. R., Putman, J. E., Jacbsen, L. B., Nicols, D. E., and
Laughlin, J. L.,1982, Brine Shrimp : A Comvenient general Bioassay For
Active Plant Constituents. Plant Medica.

Michalski, A., Damoc, E., Hauschild, J. P., Lange, O., Wieghaus, A., Makarov, A.,
Nagaraj, N., Cox, J., Mann, M., and Horning, S., 2011, Mass Spectrometry-
based Proteomics using Q-exactive, a High-Performance Benchtop
Quadrupole Orbitrap Mass Spectrometer, Mol. Cell. Proteom, 10, 1-12.

Mohanty, D., Jena, R., Choudhury, P.K., Pattnaik, R., Mohapatra, S., and Saini,
M.R., 2016, Milk Derived Antimicrobial Bioactive Peptides: A review, Int. J.
Food Prop., 19, 837-846.

Montoya, M., Hernandez-Ledesma, B., Silvan, J. M., Mora-Escobedo, R., and
Martinez-Villaluenga, C., 2018, Peptides Derived from in Vitro
Gastrointestinal Digestion of Germinated Soybean Proteins Inhibit Human
Colon Cancer Cells Proliferation and Inflammation, Food Chem., 242, 75-82.

Moosavi-Nasab, M., 2018, Bioactive Peptides Derived from Fish By-Product
Collagen, Int. J. Environ. Sci. Nat. Resour., 13, 47-50.

Moran, L.A., Scrimgeour, K.G., Horton, H.R., Och, R.S., and Rawn, J. D., 1994,
Biochemistry, Second edit. Prentice. Inc. Upper Saddle River.

Mostovenko, E., Hassan, C., Rattke, J., Deelder, A. M., van Veelen, P. A., and
Palmblad, M., 2013, Comparison of Peptide and Protein Fractionation
Methods in Proteomics, EUPA Open Proteom., 1, 30-37.

Muaja, A. D., Koleangan, H. S. J., and Runtuwene, M. R. J., 2013, Uji Toksisitas
dengan Metode BSLT dan Analisis Kandungan Fitokimia Ekstrak Daun
Soyogik (Saurauia bracteosa DC), J. MIPA, 2, 115-118.

Mujtaba, N., Jahan, N., Sultana, B., and Zia, M. A., 2021, lIsolation and
Characterization of Antihypertensive Peptides from Soy Bean Protein,
Brazilian J. Pharm. Sci., 57, 1-10.

Munawar, A., Ali, S. A., Akrem, A., and Betzel, C., 2018, Snake Venom Peptides:



IDENTIFIKASI PEPTIDA POTENSIAL ANTIKANKER DARI HIDROLISAT TRIPSIN PROTEIN VENOM
ULAR KOBRA MATA

TUNGGAL (Naja kaouthia)

UNIVERSITAS GARNIS PUTRI ERLISTA, Tri Joko Raharjo, S.Si., M.Si, Ph.D; Respati Tri Swasono, S.Si., M. Phil., Ph.D.

GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

93

Tools of Biodiscovery, Tox., 10 (11), 1-29.

Mutammimah, N., and Santosol, B. S. A., 2019, Uji Toksisitas Akut Infusa Buah
Mengkudu (Morinda Citrifolia L.) pada Artemia Salina menggunakan Metode
Brine Shrimp Lethality Test (BSLT), Phar. Med. J., 2 (2), 1-5.

Muro, C., Riera, F., and Fernandez, A., 2013, Advancements in the Fractionation
of Milk Biopeptides by Means of Membrane Processes, Bioact. Food Pept.
Heal. Dis., 241-266.

Nguyen, N. T., Nguyen, T. H., Pham, T. N. H., Huy, N. T., Bay, M. Van, Pham, M.
Q.,Nam, P. C., Vu, V. V., and Ngo, S. T., 2020, Autodock Vina Adopts More
Accurate Binding Poses but Autodock4 Forms Better Binding Affinity, J.
Chem. Inf. Model., 60, 204-211.

Nirthanan, S., Charpantier, E., Gopalakrishnakone, P., Gwee, M. C. E., Khoo, H.
E., Cheah, L. S., Kini, R. M., and Bertrand, D., 2003, Neuromuscular Effects
of Candoxin a Novel Toxin from the Venom of the Malayan krait (Bungarus
candidus), Br. J. Pharmacol., 139 (4), 832-844.

Normanno, N., De Luca, A., Maiello, M. R., Mancino, M., D’Antonio, A.,
Macaluso, M., Caponigro, F., and Giordano, A., 2005, Epidermal Growth
Factor Receptor (EGFR) Tyrosine Kinase Inhibitors in Breast Cancer: Current
Status and Future Development, Front. Biosci., 10, 2611-2617.

Olowa, L. F., Nufieza, O. M., 2013, Brine Shrimp Lethality Assay of the Ethanolic
Extracts of Three Selected Species of Medicinal Plants from Ligan City,
Philippines, Int. Res. J. Biol. Sci., 2, 74-77.

O'Shea, M., 2011, Venomous Snake of the World, Princeton University Press, New
Jersey.

Pavia, D. L., Lampman, G.M., and Kriz, G. S. R. G. E., 2018, A Microscale
Approach Organic 5" ed., Belmont, CA: Cengage Learning.

Peptides, A., Schaduangrat, N., Nantasenamat, C., and Prachayasittikul, V., 2019,
ACPred : A Computational Tool for the Prediction, Mol., 1, 1-28.

Puspawati, N. M., Dewi, P. P., Bogoriani, N. W., and Ariati, N. K., 2020, Produksi
Hidrolisat Protein Antioksidan Melalui Hidrolisis Enzimatik Protein Kulit
Ayam Broiler Dengan Enzim Papain, J. Kim., 14 (2), 206-212.

Raharjo, T.J., Utami, W.M., Fajr, A., Haryadi, W., and Swasono, R.T., 2021,
Antibacterial Peptides from Tryptic Hydrolysate of Ricinus communis Seed
Protein Fractionated Using Cation Exchange Chromatography, Indones. J.
Pharm., 32, 74-85.

Rahmatia, T. U., 2016, Metode SPE (Solid Phase Extraction) sebagai Alternatif
Terbaru dalam Analisis dan Pemurnian Senyawa Obat, Farmaka, 14 (2), 151-
171.

Raveh, B., London, N., Zimmerman, L., and Schueler-Furman, O., 2011, Rosetta
FlexPepDockab-initio: Simultaneous Folding, Docking and Refinement of



IDENTIFIKASI PEPTIDA POTENSIAL ANTIKANKER DARI HIDROLISAT TRIPSIN PROTEIN VENOM
ULAR KOBRA MATA

TUNGGAL (Naja kaouthia)

UNIVERSITAS GARNIS PUTRI ERLISTA, Tri Joko Raharjo, S.Si., M.Si, Ph.D; Respati Tri Swasono, S.Si., M. Phil., Ph.D.

GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

94

Peptides onto their Receptors, PLoS One, 6 (4), 1-10.

Restiani, R., 2017, Hidrolisis Secara Enzimatis Protein Bungkil Biji Nyamplung
(Calophyllum inophyllum) Menggunakan Bromelain, Biota J. lIm. Hayati, 1,
103-110.

Rivera, E. and Gomez, H., 2010, Chemotherapy Resistance in Metastatic Breast
Cancer: The Evolving role of Ixabepilone, Breast Cancer Res., 12, 1-12.

Roudi, R., Syn, N. L., and Roudbary, M., 2017, Antimicrobial Peptides as Biologic
and Immunotherapeutic Agents against Cancer: A comprehensive Overview,
Front. Immunol., 8, 1-10.

Ruddon, R. W., 2007, Cancer Biology 4™ Ed., Oxford University Press, Oxford,
New York.

Samy, R. .P., Stiles, B. G., Gopalakrishnakone, P., Chow, V. T., 2011,
Antimicrobial Proteins from Snake Venoms: Direct Bacterial Damage and
Activation of Innate immunity against Staphylococcus aureus Skin Infection,
Curr. Med. Chem., 18, 5104-5113.

Sanhajariya, S., Duffull, S.B., and Isbister, G.K., 2018, Pharmacokinetics of Snake
Venom, Tox, 10 (73), 1-21.

Sasmito, W. A., Wijayanti, A. D, Fitriana, I., and Sari, P. W., 2015, Pengujian
Toksisitas Akut Obat Herbal pada Mencit Berdasarkan Organization for
Economic Co-operation and Development (OECD), J. Sains, Veteri.,33 (2),
234-239.

Schweizer, F., 2009, Cationic Amphiphilic Peptides with Cancer-Selective
Toxicity, Eur. J. Pharmacol., 625, 190-194.

Selamassakul, O., Laohakunjit, N., Kerdchoechuen, O., and Ratanakhanokchai, K.,
2016, A Novel Multi-Biofunctional Protein from Brown Rice Hydrolysed by
endo-exoproteases, Food Funct., 7, 2635-2644.

Sharma, P., Kaur, H., Kehinde, B.A., Chhikara, N., Sharma, D., and Panghal, A.,
2021, Food-Derived Anticancer Peptides: A Review, Int. J. Pept. Res. Ther.,
27,55-70.

Sharma, S., Singh, R., and Rana, S., 2011, Bioactive Peptides: A Review, Int. J.
Bioautomation, 15, 223-250.

Siegel, R. L., Miller, K. D., and Jemal, A., 2020, Cancer statistics, 2020, CA.
Cancer J. Clin., 70, 7-30.

Simpson, R. J., 2006, Fragmentation of Protein Using Trypsin, CSH Protoc, (5), 1-
7.

Simstein, R., Burow, M., Parker, A., Weldon, C., and Beckman, B., 2003,
Apoptosis, Chemoresistance, and Breast Cancer: Insights from the MCF-7
Cell Model System, Exp Biol Med, 228 (9), 995-1003.

Singh, B.P., Vij, S., and Hati, S., 2014, Functional Significance of Bioactive



IDENTIFIKASI PEPTIDA POTENSIAL ANTIKANKER DARI HIDROLISAT TRIPSIN PROTEIN VENOM
ULAR KOBRA MATA

TUNGGAL (Naja kaouthia)

GARNIS PUTRI ERLISTA, Tri Joko Raharjo, S.Si., M.Si, Ph.D; Respati Tri Swasono, S.Si., M. Phil., Ph.D.

UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/ 95

Peptides Derived from Soybean, Peptides, 54, 171-179.

Shoombuatong, W., and Schaduangrat, C. N., 2018, Review article : Unraveling
The Bioactivity Of Anticancer Peptides As, Excli J., 17, 734—752.

Song, W., Kong, X., Hua, Y., Chen, Yeming, Zhang, C., and Chen, Yunxia, 2020,
Identification of Antibacterial Peptides Generated from Enzymatic Hydrolysis
of Cottonseed Proteins, Food. Scie. Tech., 125 (8), 1-11.

Sornwatana, T., Roytrakul, S., Wetprasit, N., and Ratanapo, S., 2013, Brucin, an
Antibacterial Peptide Derived from Fruit Protein of Fructus Bruceae, Brucea
javanica (L.) Merr, Lett. Appl. Microbiol., 57, 129-136.

Steen, H. and Mann, M., 2004, The ABC’s (and XYZ’s) of Peptide Sequencing,
Nat. Rev. Mol. Cell Biol., 5, 699-711.

Stone, J., 2017, Sample Preparation Techniques for Mass Spectrometry in The
Clinical Laboratory Chapter 3, San Diego, CA, United States.

Sunagar, K., Jackson, T. N. W., Reeks, T., Fry, B. G., 2015, Cysteine-Rich
Secretory Proteins, In Venomous Reptiles and their Toxins: Evolution,
Pathophysiology and Biodiscovery, Oxford University Press.

Sung, H., Ferlay, J., Siegel, R. L., Laversanne, M., Soerjomataram, I., Jemal, A.,
and Bray, F., 2021, Global Cancer Statistics 2020: GLOBOCAN Estimates of
Incidence and Mortality Worldwide for 36 Cancers in 185 Countries, CA.
Cancer J. Clin., 71, 209-249.

Tan, K. Y., Tan, C. H., Fung, S. Y., and Tan, N. H., 2015, Venomics, Lethality and
Neutralization of Naja Kaouthia (Monocled Cobra) Venoms from Three
Different Geographical Regions of Southeast Asia, J. Proteomics, 120, 105—
125.

Tan, C. H., Wong, K. Y., Tan, K. Y., Tan, N. H., 2017, Venom Proteome of the
Yellow-Lipped Sea Krait, Laticauda Colubrina from Bali: Insights Into
Subvenomic Diversity, Venom Antigenicity and Cross-Neutralization by
Antivenom, J. Proteom., 166, 48-58.

Tan, K. Y.,Wong, K. Y., Tan, N. H., and Tan, C. H., 2020, Quantitative Proteomics
of Naja annulifera (sub-Saharan snouted cobra) Venom and Neutralization
Activities of Two Antivenoms in Africa, Int. J. Biol. Macromol., 158, 605—
616.

Tanamatayarat, P., Limtrakul, P. N., Chunsakaow, S., and Duangrat, C., 2003,
Screening of some Rubiaceous Plants for Cytotoxic Activity against Cervix
Carcinoma (KB-3-1) Cell line, Thai J. Pharm. Sci., 27, 167-172.

Tao, K., Fang, M., Alroy, J., and Gary, G.G., 2008, Imagable 4T1 Model for the
Study of Late Stage Breast Cancer, BMC Cancer, 8, 1-19.

Tapal, A., and Tiku, P.K., 2018, Nutritional and Nutraceutical Improvement by
Enzymatic Modification of Food Proteins, Enzm. Food Biotech, 471-481.

Tashima, A. K., Sanz, L., Camargo, A.C.M., Serrano, S. M. T., and Calvete, J.J.,



IDENTIFIKASI PEPTIDA POTENSIAL ANTIKANKER DARI HIDROLISAT TRIPSIN PROTEIN VENOM
ULAR KOBRA MATA

TUNGGAL (Naja kaouthia)

GARNIS PUTRI ERLISTA, Tri Joko Raharjo, S.Si., M.Si, Ph.D; Respati Tri Swasono, S.Si., M. Phil., Ph.D.

UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/ 96

2008, Snake Venomics of the Brazilian Pitvipers Bothrops cotiara and
Bothrops fonsecai Identification of taxonomy markers, J. Proteomics, 71,
473-485.

Thakur, R., and Mukherjee, A.K., 2015, A Brief Appraisal on Russell’s Viper
Venom (Daboia russelii russelii) Proteinases, Snake Venoms, 1-18.

Thermo Fisher Scientific, 2017, Proteome Discoverer User Guide Software Version
2.2, 1-670.

Thundimadathil, J., 2012, Cancer Treatment Using Peptides: Current Therapies and
Future Prospects, J. Amino Acids, 2012, 1-13.

Tsetlin, V., 1999, Snake Venom a-Neurotoxins and other ‘Three-Finger’ Proteins,
Eur. J. Biochem., 264, 281-286.

Uktin, Y. N., 2013, Three-Finger Toxins, a Deadly Weapon of Elapid Venom —
Milestones of Discovery, Tox, 62, 50-55

Valizade, M., Vanani, A. R., Rezaei, M., Khorsandi, L. S., Zeidooni, L., and
Mahdavinia, M., 2020, Mesobuthus eupeus Venom Induced Injury in the
Colorectal Carcinoma Cell Line (HT29) through Altering the Mitochondria
Membrane Stability, Iran. J. Basi. Med. Sci., 23, 760-767.

Veni, T., and Pushpanathan, T., 2014, Comparison of the Artemia salina and
Artemia fransiscana Bioassays for Toxicity of Indian Medicinal Plants, J.
Coastal Life Med, 2(6), 453-457.

Vlieghe, P., Lisowski, V., Martinez, J., and Khrestchatisky, M., 2010, Synthetic
Therapeutic Peptides: Science and Market, Drug Discov, 15, 40-56.

Vonk, F. J., Jackson, K., Doley, R., Madaras, F., Mirtschin, P. J., and Vidal, N.,
2011, Snake Venom: From Fieldwork to the Clinic: Recent Insights into Snake
Biology, together with New Technology allowing High-throughput Screening
of Venom, bring New hope for Drug Discovery, BioEssays, 33, 269-279.

Vyas, V. K., Brahmbhatt, K., Bhatt, H., and Parmar, U., 2013, Therapeutic Potential
of Snake Venom in Cancer Therapy: Current Perspectives, Asian Pac. J. Trop.
Biomed., 3, 156-162.

Wali, A., Yanhua, G., Ishimov, U., Yili, A., Aisa, H. A., and Salikhov, S., 2020,
Isolation and Identification of Three Novel Antioxidant Peptides from the
Bactrian Camel Milk Hydrolysates, Int. J. Pept. Res. Ther., 26, 641-650.

Walker, V., and Mills, G.A., 2002, Solid-phase extraction in clinical biochemistry,
Ann. Clin. Biochem., 39, 464-477.

Wargasetia, T.L., Ratnawati, H., Widodo, N., and Widyananda, M.H., 2021,
Bioinformatics Study of Sea Cucumber Peptides as Antibreast Cancer
Through Inhibiting the Activity of Overexpressed Protein (EGFR, PI3K,
AKT1, and CDK4), Cancer Inform., 20, 1-11.

Wee, P., and Wang, Z., 2017, Epidermal Growth Factor Receptor Cell Proliferation
Signaling Pathways, Cancers, 9, 1-45.



IDENTIFIKASI PEPTIDA POTENSIAL ANTIKANKER DARI HIDROLISAT TRIPSIN PROTEIN VENOM
ULAR KOBRA MATA

TUNGGAL (Naja kaouthia)

GARNIS PUTRI ERLISTA, Tri Joko Raharjo, S.Si., M.Si, Ph.D; Respati Tri Swasono, S.Si., M. Phil., Ph.D.

UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/ 97

Weng, G., Gao, J., Wang, Z., Wang, E., Hu, X., Yao, X., Cao, D., Hou, T., Hou, T.,
Cao, D., and Hou, T., 2020, Comprehensive Evaluation of Fourteen Docking
Programs on Protein-Peptide Complexes, J. Chem. Theory Comput., 16, 3959-
39609.

Xie, M., Liu, D., and Yang, Y., 2020, Anti-cancer peptides: Classification,
Mechanism of Action, Reconstruction and Modification: Anticancer Peptides,
Open Biol., 10 (1), 1-10.

Xu, N., Zhao, H. Y., Yin, Y., Shen, S. S., Shan, L. L., Chen, C. X., Zhang, Y. X.,
Gao, J. F., and Ji, X., 2017, Combined Venomics, Antivenomics and Venom
Gland Transcriptome Analysis of the Monocoled Cobra (Naja kaouthia) from
China, J. Proteomics, 159, 19-31.

Yamaguchi, Y., Yamamoto, K., Sato, Y., Inoue, S., Morinaga, T., and Hirano, E.,
2016, Combination of Aspartic Acid and Glutamic Acid Inhibits Tumor Cell
Proliferation, Biomed. Res., 37, 153-159.

Yamazaki, Y., and Morita, T., 2007, Snake Venom Components Affecting Blood
Coagulation and the Vascular System: Structural Similarities and Marked
Diversity, Curr. Pharm .Des., 13 (28), 2872-2886.

Yang, S. H., Lu, M. C,, Chien, C. M., Tsai, C. H., Lu, Y. J., Hour, T. C., and Lin,
S. R., 2005, Induction of Apoptosis in Human Leukemia K562 Cells by
Cardiotoxin Ill, Life Sci., 76, 2513-2522.

Yang, Y., Lu,Y.,Wu,Q. Y., Hu,H. Y., Chen, Y.H., and Liu, W. L., 2015, Evidence
of ATP Assay as an Appropriate Alternative of MTT Assay for Cytotoxicity
of Secondary Effluents from WWTPs, Ecotoxicol. Environ. Saf., 122, 490-
496.

Yousuf, Z., Iman, K., Iftikhar, N., and Mirza, M.U., 2017, Structure-Based Virtual
Screening And Molecular Docking for The Identification of Potential Multi-
Targeted Inhibitors Against Breast Cancer, Breast Cancer Targets - and
Therapy, 9, 447-459.

Zampieri, L., Bianchi, P., Ruff, P., and Arbuthnot, P., 2002, Differential
Modulation by Estradiol of P-Glycoprotein Drug Resistance Protein
Expression in Cultured MCF7 and T47D Breast Cancer Cells, Anticancer Res,
(4), 2253-9.

Zhang, B., Shi, W., Li, J., Liao, C., Yang, L., Huang, W., and Qian, H., 2017,
Synthesis and Biological Evaluation of Novel Peptides Based on
Antimicrobial Peptides as Potential Agents with Antitumor and Multidrug
Resistance-Reversing Activities, Chem Biol Drug Des., 90, 972-980.

Zhao, Y., and Lin, Y., 2010, Whole-cell Protein Identification using the Concept of
Unique Peptides, Genom. Proteom. Bioinfor., 8 (1), 33-41.

Zhou, Y., Zhang, L., and Chiaradia, A., 2021, SEM-ANN, an Adaptation of
Reference Class Forecasting for the Assessment of Large-Scale Urban
Planning Vision, SSRN Electron. J., 1-43.



IDENTIFIKASI PEPTIDA POTENSIAL ANTIKANKER DARI HIDROLISAT TRIPSIN PROTEIN VENOM
ULAR KOBRA MATA

TUNGGAL (Naja kaouthia)

GARNIS PUTRI ERLISTA, Tri Joko Raharjo, S.Si., M.Si, Ph.D; Respati Tri Swasono, S.Si., M. Phil., Ph.D.

UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/ 98

Zinchenko, D. V., Muranova, T.A., Melanyina, L.A., Belova, N.A., and
Miroshnikov, A.l., 2018, Soy and Rapeseed Protein Hydrolysis by the Enzyme
Preparation Protosubtilin, Appl. Biochem. Microbiol., 54, 294-300.

Zubarev, R. A. and Makarov, A., 2013, Orbitrap mass spectrometry, Anal. Chem.,
85, 5288-5296.



