
41 

 

DAFTAR PUSTAKA 

Abdullah, M.L., Mohd Nor, S.A. and Naim, D.M., 2017. Use of DNA Barcode in The 
Identification of Catfishes (Siluriformes: Ariidae) from Malaysia. 
Biodiversitas.18(4), 1358-1366. 

 
Affandi, R., Djadja S.S., Rahardjo, M.F., and Sulistiono., 1992. Iktiologi, Suatu 

Pedoman Kerja Laboratorium. IPB. 344 hlmn. 
 
Akbar, N. and Aris, M., 2018b. Genetic Population Structure of Yellowfin Tuna 

(Thunnus albacares) as Based Data of Fish Conservation in North Mallucas 
Sea. Omni Akuatika. 14(3), 75-85. 

 
Andriani, I. and Hasan, M., 2013. Morphological Characteristic and Isolation of Germ 

Cell: A Preliminary Study for The Germ Cell Transplantation of Celebes 
Rainbow (Marosatherina ladigesi). Proceeding pada 2nd International Seminar 
of Fish and Marine Universitas Riau, Pekan Baru. 

 
Arisuryanti, T., Firdaus, N.U.N. and Hakim, L., 2020. Genetic Characterization of 

Striped Snakehead (Channa striata Bloch, 1793) from Arut River, Central 
Kalimantan Inferred from COI Mitochondrial Gene. AIP Conference 
Proceedings. 2260, 020001. 

 
Barber, P.H., Erdmann, M.V. and Palumbi, S.R., 2006. Comparative Phylogeography 

of Three Codistributed Stomatopods: Origins and Timing of Regional Lineage 
Diversification in The Coral Triangle. Evolution. 60, 1825-1839. 

 
Basheer, V.S. et al., 2016. Mitochondrial Signatures for Identification of Grouper 

Species from Indian Waters. Mitochondrial DNA Part A. 28(2017), 451-457. 
https://doi.org/10.3109/19401736.2015.1137899. 

 
Basith, A., Abinawanto, A., Kusrini, E. and Yasman, Y., 2021. Genetic Diversity 

Analysis and Phylogenetic Reconstruction of Groupers Epinephelus spp. from 
Madura Island, Indonesia Based on Partial Sequence of CO1 Gene. 
Biodiversitas. 22, 4282-4290. DOI: 10.13057/biodiv/d221020. 

 
Bingpeng, Xing. et al., 2018. DNA Barcoding for Identification of Fish Species in The 

Taiwan Strait. Plos One. 13 (6), 1-13. 
https://doi.org/10.1371/journal.pone.0198109. 

 
Bold, 2023. International Barcoding of Life. http://www.boldsystems.org/ [Accessed: 

10 September 2023]. 
 
Boyd, C.E. and Craig, S.T., 1998. Pond Aquaculture Water Quality Management. 

Springer New York, NY. ISBN 978-0-412-07181-2. 
 
Braich, O.S. and Akhter, S., 2015. Morphometric Characters and Meristic Counts of a 

Fish, Crossocheilus latius latius (Hamilton-Buchanan), from Ranjit Sagar Wetland, 
India. Intl J Fish Aquac Stud. 2 (5), 260–265. ISSN 2278-3202. 

https://doi.org/10.3109/19401736.2015.1137899
https://doi.org/10.1371/journal.pone.0198109
http://www.boldsystems.org/


42 

 

Burhanuddin, A. I., 2010. Ikhtiologi Ikan dan Segala Aspek Kehidupannya. 
Deepublish, Yogyakarta. 

 
Cailliet, G. M., Milton, S. L., and Alfred, W. E., 1986. Fishes, A field and laboratory 

manual on their structure, identification and natural history. Wadsworth 
Publishing Company, California. 194p. 

Carlson, S.M., Cunningham, C.J. and Westley, P.A., 2015. Evolutionary Rescue in a 
Changing World. Trends in Ecology & Evolution. 29(9), 521-530. 
https://doi.org/10.1016/j.tree.2014.06.005. 

 
Chadijah, A., 2020. Pertumbuhan dan Mortalitas Ikan Endemik Opudi (Telmatherina 

prognatha Kottelat,1991) di Danau Matano, Sulawesi Selatan. Jurnal Ilmu 
Pertanian Indonesia. 26(1), 92– 97. https://doi.org/10.18343/jipi.26.1.92. 

 
Chen, I.S., Shao, K.T., Hsu, S.L., Gong, G.C., Chen, Y.C. and Liu, T.K., 2013. DNA 

Barcoding of Coastal Larval Fish Communities of Dongsha Island, South China 
Sea Revealed bomy Mitochondrial COI Sequences. Journal of Marine Science 
and Technology (Taiwan). 21(SUPPL), 252-257. https://doi.org/10.6119/JMST-
013-1223-3. 

 
Choudhuri, S., 2014. Bioinformatics for Beginners: Genes, Genomes, Molecular 

Evolution, Databases and Analytical Tools. Bioinformatics for Beginners: 
Genes, Genomes, Molecular Evolution, Databases and Analytical Tools, 1-225. 

 
Denny, J. S. et al., 1991. Guidelines for Culturing the Japanese Medaka Oryzias 

latipes. US Enviromental Protection Agency. Enviromental Research 
Laboratory-Duluth. Office of Research and Development. Duluth Minnesota 
55804.  

 
DeSalle, R. and Goldstein, P., 2019. Review and Interpretation of Trends in DNA 

Barcoding. Frontiers in Ecology and Evolution. 7, 1-11. 
 
Dwifajri,S., Ricardo, F.T., Bayu, P. and Aradea, B.K. 2022. Molecular Phylogeny of 

Grouper of Genus Epinephelus in Jayapura, Papua, Indonesia Inferred from 
Cytochrome Oxidase I (COI) Gene. Biodiversitas. 23(3), 1449-1456. DOI: 
10.13057/biodiv/d230332. 

 
Effendi, H., 2003. Assessment of Water Quality for Management of Aquatic 

Resources and Environment. Kanisius, Yogyakarta.  
 
Ewens, W. J., 2013. Genetic Variation. In Brenner’s Encyclopedia of Genetics: 

Second Edition (Vol. 3). Elsevier Inc. 
 
Fadli, N., Siti, A.M.N., Ahmad, S.O., Hizir, S. and Zainal, A.M. 2020. DNA Barcoding 

of Commercially Important Reef Fishes in Weh Island, Aceh, Indonesia. PeerJ. 
8, e9641. doi: 10.7717/peerj.9641 

 
Fahmi, M.R., Prasetyo, A.B. and Vidiakusuma, R., 2015. Potensi Ikan Medaka 

(Oryzias woworae, O. javanicus dan O. profundicola) Sebagai Ikan Hias dan 
Ikan Model. Seminar Nasional Ikan ke 8, 227-233. 

 

https://doi.org/10.1016/j.tree.2014.06.005
https://doi.org/10.6119/JMST-013-1223-3
https://doi.org/10.6119/JMST-013-1223-3
https://doi.org/10.7717%2Fpeerj.9641


43 

 

Fricke, R., Eschmeyer, W. N. and Van Der Laan, R. (Eds)., 2022. Eschmeyer’s 
Catalog of Fishes: Genera, Species, References, world wide web electronic 
publication. http:/ /researcharchive.calacademy.org [Accessed on 28 February 
2022]. 

 
Gogoi, B. and Bhau, B. S., 2018. DNA Barcoding of the Genus Nepenthes (Pitcher 

Plant): a Preliminary Assesment Towards its Identification. BMC Plant Biology. 
18, 1-7. 

 
Grant, W.S. and Bowen, B.W., 1998. Shallow Population Histories in Deep 

Evolutionary Lineages of Marine Fishes: Insights from Sardines and Anchovies 
and Lessons for Conservation. J Hered. 89 (5), 415-426. DOI: 
10.1093/jhered/89.5.415. 

 
Hall, B. G., 2018. Phylogenetic Tree Made Easy: A How-to Manual. Oxford University 

Press. Oxford. 
Hasim., Arafik, L. and Rully, T., 2023. DNA Barcoding, Phylogenetic Tree and Genetic 

distances of Manggabai (Glossogobius aureus) from Limboto Lake, Indonesia. 
AACL Bioflux. 16(3), 1401-1409. 

 
Hebert, P.D.N., Cywinska, A., Ball S.L. and DeWaard, J.R., 2003. Biological 

Identifications Through Barcodes. Proc Roy Soc B Bio. 270, 313–321. 
 
Herder, F., Hadiaty, R. K. and Nolte, A. W., 2012. Pelvic-Fin Brooding in A New 

Species of Riverine Ricefish (Atherinomorpha: Beloniformes: Adrianichthyidae) 
from Tana Toraja, Central Sulawesi, Indonesia. The Raffles Bulletin of Zoology. 
60(2), 467–476. 

 
Hickling, C., 1971. Fish Culture. Faber and Faber. London.  
 
Hossain M.A.R., Nahiduzzaman., Saha, D., 2009. Landmark-Base Morphometric and 

Meristic of The Endangered Carp, from Stocks of Two Isolated Rivers, The 
Jamuna and Halda and Hathery, Zoology studies. 49(4), 556-563. 

 
Iguchi, Y., Kouki, K., and Tadao, K., 2018. Natural Hybridization Between Two 

Japanese Medaka Species (Oryzias latipes and Oryzias sakaizumii) Observed 
in the Yura River Basin, Kyoto, Japan. Ichtyological Research, 65(2018), 405-
411. https://doi.org/10.1007/s10228-018-0623-x.  

 
Ing, N. S. et al., 2020. Morphometric and Mersitic Variation of The Ikan Puyu (Anabas 

testudineus) (BLOCH, 1792) in Malaysia. Bioscience Research. 17(SI-1), 214–
221. 

 
IUCN, 2023. The IUCN Red List of Threatened Species. Version 2022-2. ISSN 2307-

8235. https://www.iucnredlist.org/ [Accessed: 10 September 2023]. 
 
Ishikawa, Y., 2012. Medaka Fish as A Model System for Vertebrate Development 

Genetic. Bioessay. 
 
Jamniczky, H.A., et al., 2010. Rediscovering Waddington in the post‐genomic age: 

Operationalising 91 Waddington's Epigenetics Reveals New Ways to 

https://doi.org/10.1007/s10228-018-0623-x
https://www.iucnredlist.org/


44 

 

Investigate the Generation and Modulation of Phenotypic Variation. Bioessays. 
32(7), 553-558. 

 
Jayadi. et al., 2021. Ichthyofauna of Endemic Fish in Towuti Lake, Luwu Timur 

Regency, South Sulawesi, Indonesia. Asian Journal of Fisheries and Aquatic 
Research. 12(3), 20-30. doi: 10.9734/AJFAR/2021/v12i330235. 

 
Jordan, D. S. and John, O. S., 1906. ITIS, Integrated Taxonomic Information System. 

Inggris. 
 
Kainama, T.L.J., Diah, P.W., Agus, S. and Dio, D., 2023. DNA Barcoding and 

Morphological Characters of Two Trevally Fish Species (Caranx spp.) 
Collected from Youtefa Bay, Papua, Indonesia. Indonesian Journal of Marine 
Science 28(1), 97-104. DOI: 10.14710/ik.ijms.28.1.97-104. 

 
Khomdram, B.D., 2018. A Small Leap Toward DNA Barcode Library Creation of 

Ornamental Fishes: Development Of 17 DNA Barcodes from Manipur, India. 
Journal of Asia-Pacific Biodiversity. 11(3), 452-458. 
https://doi.org/10.1016/j.japb.2018.06.005. 

 
Kim, Y., Zhang, C., In-Seok, P., Jonghun. N., and Paul, O., 2008. Sexual Dimorphism 

in Morphometric Characteristics of Korean Chub Zacco koreanus (Pisces, 
Cyprinidae). J Ecol Field Biol. 31 (2), 107-113. 

 
Kinoshita, M. et al., 2009. Medaka. Biology, Management and Experimental 

Protocols. Wiley-Blackwell Publishing, USA. 
 
Kobayashi, H. et al., 2023. A New Lacustrine Ricefish fwirom Central Sulawesi, 

With A Redescription of Oryzias marmoratus (Teleostei: Adrianichthyidae). 
Ichthyological Research 70(2023): 490-514. https://doi.org/10.1007/s10228-
023-00908-2. 

           
Kottelat, M., 1990a. Synopsis of The Endangered Buntingi (Osteichthyes: 

Adrianichthyidae and Oryziidae) of Lake Poso, Central Sulawesi, Indonesia, 

with a New Reproductive Guild and Descriptions of Three New Species. 

Ichthyol Explor Freshw. 1, 49–67. 

Kottelat, M., 1990b. The Ricefshes (Oryziidae) of The Malili Lakes, Sulawesi, 

Indonesia, with Description of a New Species. Ichthyol Explor Freshw. 1, 151–

166 

Kottelat, M., Whitten, T., Kartikasari, S.N. and Wirjoatmodjo, S., 1993. Freshwater 

Fishes of Western Indonesia and Sulawesi. Periplus Editions, Hong Kong.  

Kusuma, D.G., Bengen, H.H., Madduppa, B., Subhan, D. and Arafat, B.F.S.P., 2016. 
Close Genetic Connectivity of Soft Coral Sarcophyton trocheliophorum in 
Indonesia and Its Implication for Marine Protected Area. Aceh Journal of Animal 
Science. 1(2), 50-57. 

 

https://doi.org/10.1007/s10228-023-00908-2
https://doi.org/10.1007/s10228-023-00908-2


45 

 

Kress, W.J., Carlos, G.R., Maria, U. and David, L.E., 2015. DNA Barcodes for 
Ecology, Evolution and Conservation. Trends In Ecology and Evolution. 30(1), 
25-35. 

 
Lamadi, A., Akhsan, F.P., Feni, I., Maheno, S.W. and Dewa, G.R.W., 2023. Genetic 

and Morphological Analysis of Complex Giuris group species from Limboto 
Lake, Gorontalo Province, Indonesia. Biodiversitas. 24(10), 5223-5232. DOI: 
10.13057/biodiv/d241002. 

 
Lante, S., Tenriulo, A. and Palinggi, N.N., 2012. Variasi Genetik Ikan Baronang 

(Siganus gutatus) Asal Perairan Barru, Lampung, dan Sorong Menggunakan 
Penanda RAPD (RandomlyAmplified Polymorfism DNA). Jurnal 
RisetAkuakultur. 7 (2), 195-204. 

 
Letwein, M., Maud, D., Quentin, R., Pierre-Alexandre, G. and Louis, B., 2020. Using 

Haplotype Information for Conservation Genomics. Trends Ecol Evol. 35(3), 
245-258. DOI: 10.1016/j.tree.2019.10.012. 

 
Luo, A. et al., 2011. Potential Efficacy of Mitochondrial Genes for Animal DNA 

Barcoding: A Case Study Using Eutherian Mammals. BMC genomics. 12(1), 1- 
13. 

 
Nursyahran, N., Jayadi, J., Tamsil, A. and Harlina, H., 2022. Growth Patterns Analysis 

of Yellow–Finned Medaka (Oryzias profundicola) as Endemic Fish in Lake 
Towuti. IOP Conf. Series: Earth and Environmental Science, 1118(2022), 1-5. 
doi:10.1088/1755-1315/1118/1/012047. 

 
Nursyahran, N., Jayadi, J., Tamsil, A. and Harlina, H., 2023. Domestication of Yellow-

Finned Medaka Fish (Oryzias profundicola). Bioflux. 16(1), 524. 
 
Nuryanto, A., Qonita, N.H., Pramono, H., Kusbiyanto. and Soedibja, P.H.T., 2017. 

Genetic Variation in Cytochrome b-Hinf1 and -Alu1 Gene Correlated to Body 
Size in Soang Gourami (Osphronemus goramy) from Single Spawning. 
Biosaintifika. 9 (2), 185-192. 

 
Nuryanto, A., Amalia, G., Khairani, D., Pramono, H. and Bhagawati, D., 2018. 

Molecular Characterization of Four Giant Gourami Strains from Java and 
Sumatra. Biodiversitas. 19 (2), 528-539. 

 
Nuryanto. A., Nunung, K. and Sugiharto., 2019. Genetic Diversity Assessment of 

Hemibagrus nemurus from Rivers in Java Island, Indonesia Using COI Gene. 
Biodiversitas. 20(9), 2707-2717. DOI: 10.13057/biodiv/d200936.  

 
Magtoon, W. and Aphichart, T., 2009. A Revised Taxonomic Account of Ricefish 

Oryzias (Beloniformes; Adrianichtyidae), in Thailand, Indonesia, and Japan. 
The Natural History Journal of Chulalongkorn University. 9(1), 35-68. 

 
Mandagi, I.F., Daniel, F.K, Rieko, T. and Kazunori, Y., 2018. New Riverine Ricefish of 

the Genus Oryzias (Beloniformes, Adrianichthyidae) from Malili, Central 
Sulawesi, Indonesia. Ichthyology & Herpetology. 106(2), 297-304. 
https://doi.org/10.1643/CI-17-704. 

https://doi.org/10.1643/CI-17-704


46 

 

Mandagi, I.F. et al., 2021. Species Divergence and Repeated Ancient Hybridization 
in a Sulawesian Lake System. Wiley. 34(11), 1767-1780. doi: 
10.1111/jeb.13932 

 
Matsui, H. Gavinio, R. and Takahashi, R., 2012. Medaka Fish Parkinson’s Disease 

Model. Exp. Neurobiol. 21(3): 94. 
 
Maurya, A. K., Prasad, L., Kumar, R., and Khan, S., 2018. Morphometric 

Relationships and Meristic Characteristics of Ticto Babr Pethia Ticto (Hamilton, 
1822) from Gomti River, Uttar Pradesh. J Entomol Zool Stud.  6 (2), 1877-1880. 

 
Mignon-Grasteau. S. et al., 2005. Genetics of Adaptation and Domestication in 

Livestock. Livest Prod Sci. 93(1), 3-14. DOI: 10.1016/j.livprodsci.2004.11.001. 
 
Mokodongan, D.F., Rieko, T. and Kazunori, Y., 2014. A New Ricefish of the Genus 

Oryzias (Beloniformes, Adrianichthyidae) from Lake Tiu, Central Sulawesi, 
Indonesia. Ichthyology & Herpetology. 2014(3), 561-567. 
https://doi.org/10.1643/CI-13-081. 

 
Muchlisin, Z. A. N., Fadli, M. N. and Siti, A., 2012. Genetic Variation and Taxonomy 

of Rasbora Group (Cyprinidae) from Lake Tawar, Indonesia. Journal of 
Ichthyology. 52(4), 284-290. 

 
Murata, K. et al., 2020. Medaka: Biology, Management, and Experimental Protocols, 

Volume 2. Wiley Blackwell, USA. 
 
Myosho, T., Yusuke, T., Satoshi, H. and Mitsuru, S., 2015. Turnover of Sex 

Chromosomes in Celebensis Group Medaka Fishes. Genetic of Sex. 5, 2685-
2691. doi: 10.1534/g3.115.021543. 

 
Panprommin, D., Kanyanat, S., Siriluck, T., Santiwat, P., Korntip, K. and Konlawad, 

W., 2019. DNA Barcodes for The Identification of Species Diversity in Fish from 
Kwan Phayao, Thailand. Journal of Asia-Pasific Biodiversity. 12 (2019), 382-
389. https://doi.org/10.1016/j.japb.2019.05.003. 

 
Parenti, L. R, Soeroto, B., 2004. Andrianichthys roseni and Oryzias nebulosus, two 

New Ricefish (Atherinomorpha: Beloniformes: Adrianichthyidae) from Lake 
Poso, Sulawesi, Indonesia. Ichtyol Res. 51, 10-19. 

 
Parenti, L. R., 2008. A Phylogenetic Analysis and Taxonomic Revision of Ricefish, 

Oryzias and Relatives (Beloniformes, Adrianichthyidae). Zool J Linn Soc. 154, 
494-610. 

Parenti, L. R., and Hadiaty, R. K., 2010. A New, Remarkably Colorful, Small Ricefish 
of the Genus Oryzias (Beloniformes, Adrianichthyidae) from Sulawesi, 
Indonesia. Copeia, 2, 268-273. https://doi.org/10.1643/CI-09-108. 

 
Parenti, L. R. et al., 2013. Two New Ricefishes of The Genus Oryzias 

(Atherinomorpha: Beloniformes: Adrianichthyidae) Augment the Endemic 
Freshwater Fish Fauna of Southeastern Sulawesi, Indonesia. Copeia. 2013(3), 
403-414. 

 

https://doi.org/10.1111/jeb.13932
https://doi.org/10.1016/j.japb.2019.05.003
https://doi.org/10.1643/CI-09-108


47 

 

Parmaksiz, A. and Esra, E., 2017. Genetic Diversity of The Cyprinid Fish Capoeta 
trutta (Heckel, 1843) Populations from Euphrates and Tigris Rivers in Turkey 
Based on mtDNA COI Sequences. Indian J.Fish. 64(1), 18-22. DOI: 
10.21077/ijf.2017.64.1.62396-03. 

 
Parmaksiz, A. and Ozlem, S., 2018. Genetic Diversity of The Endemic Species 

Shabbout (Arabibarbus grypus (HECKEL, 1843)) Based on Partial Cytochrome 
B Sequences of Mitochondrial DNA. Aquatic Research. 1(3), 103-109. DOI: 
10.3153/AR18011. 

 
Palmer, B.A.T. and Scott, R.J., 2011. Genetic Variation and Its Role in Malignancy. 

International Journal of Biomedical Science. 7(3), 158-171. 
 
Qiagen., 2023. Dneasy Blood & Tissue Handbook. Qiagen Group. www.qiagen.com 

[Accessed: June 2023] . 
 
Puckridge, M., Last P.R.,White, W.T. and Andreakis,N., 2013. Phylogeography of the 

Indo‐West Pacific Maskrays (Dasyatidae, Neotrygon): A Complex Example of 
Chondrichthyan Radiation in the Cenozoic. Ecology and Evolution. 3(2), 217-
232. 

 
Ranaraja, C. D. M. O., Arachchige, U. S. P. R., & Rasenthiran, K., 2019. 

Environmental Pollution and Its Challenges in Sri Lanka. International Journal 
of Scientific & Technology Research. 8 (7), 417-419. 

 
Rozas, J. et al., 2017. DnaSP 6: DNA Sequence Polymorphism Analysis of Large 

Data Sets. Molecular Biology and Evolution, 13(12), 3299-3302. 
 
Russell, J. M. et al., 2020. The Late Quaternary Tectonic, Biogeochemical, and 

Environmental Evolution of Ferruginous Lake Towuti, Indonesia. 
Palaeogeography, Palaeoclimatology, Palaeoecology. 556 (2020), 1-15. 
https://doi.org/10.1016/j.palaeo.2020.109905.  

 
Said, D.S. and Mayasari, N., 2021. The Development of Adapted Marmorated 

Medaka Oryzias marmoratus (Aurich,1935) at Ex-situ Habitat. IOP Conference 
Series: Earth and Enviromental Science. 744 (2021): 1-7. doi:10.1088/1755-
1315/744/1/012069. 

 
Sari, D.K.  Irma, A. and Khusnul, Y., 2018. Histological Study of The Circulatory 

System of Sulawesi Medaka Fish (Oryzias celebensis) for Animal Model 
Research. Journal of Physic: Conf.Series 1028. doi:10.1088/1742-
6596/1028/1/012008. 

 
Sari, D.K. et al., 2020. Patologi Ikan Medaka Di Sulawesi. CV. Nas Media Pustaka, 

Makassar. 
 
Sari, D.K. et al., 2020. Histological Study of The Skin of Sulawesi Medaka Fish 

(Oryzias Celebensis) During the Process of Puncture Wound Healing. 
Veterinary Practitioner. 21 (2), 300-304. 

 

http://www.qiagen.com/
https://doi.org/10.1016/j.palaeo.2020.109905


48 

 

Sasaki, T. et al., 2007. Genetic Divergence and Phylogenetic Independence of Far 
Eastern Species in Subfamily Leuciscinae (Pisces: Cyprinidae) Inferred From 
Mitochondrial DNA Analyses. Genes & genetic systems. 82(4), 329- 340. 

 
Schwartz, M.K., Luikart, G. and Waples, R.S., 2006. Genetic Monitoring as a 

Promising Tool for Conservation and Management. Trend in Ecology and 
Evolution. 22, 1. 

 
Selcuk, M.A. et al., 2024. Genetic, Haplotype and Phylogenetic Analysis of Ligula 

Intestinalis by Using mt-CO1 Gene Marker: Ecological Implications, Climate 
Change and Eco-genetic Diversity. Brazilian Journal of Biology. 84(e258626), 
1-9. https://doi.org/10.1590/1519-6984.258626. 

 
Serdiati, N. et al., 2020. Morphological Variations and Phylogenic Analysis of Oryzias 

nigrimas Kottelat, 1990 (Rice Fish) From Lake Poso, Central Sulawesi, 
Indonesia. Biodiversitas. 21 (3), 882-888. doi: 10.13057/biodiv/d210305. 

 
Serdiati, N. et al., 2023. Population Dynamic of Endemic Ricefish in Lake Poso 

Implications for Conservation. International Journal of Coservation Science. 14 
(1), 281-294. doi: 10.36868/IJCS.2023.01.19.  

 
Setiati, N., Indriyanti, D.R. and Partaya., 2020. Status Kepunahan dan Upaya 

Konservasi Jenis-jenis Ikan Chondrichtyes yang Teridentifikasi di TPI 
Tegalsari, Kota Tegal. Biota: Jurnal Ilmiah Ilmu-ilmu Hayati. 5(1), 34-41. 
https://doi.org/10.24002/biota.v5i1.3090. 

 
Setiati, N., Sarah., Partaya., Priyantini, W., Dyah, R.I. and Rndah., 2023. Genetic 

Distance and Consrvation Status of Stingray Spesies at TPI Tasik Agung 
Rembang, Central Java based on the Mitocondrial Cytochrome Oxidase I 
Gene. Science and Technology Asia. 28(3), 247-255. doi: 
10.14456/scitechasia.2023.60.  

 
Shen, Y., Lihong, G., Wang, D. and Xiaoni, G., 2016., DNA Barcoding and Evaluation 

of Genetic Diversity in Cyprinidae Fish in The Midstream of The Yangtze River. 
Ecology and Evolution. 6(9), 1-12. https://doi.org/10.1002/ece3.2060. 

 
Stumpf, M., 2004. Haplotype Diversity and SNP Frequency Dependence in The 

Description of Genetic Variation. Eur. J. Hum Genet. 12, 469-477. https://doi. 
org/10.1038/sj.ejhg.5201179. 

 
Surzycki, S., 2012. Basic Techniques in Molecular Biology. Springer Berlin 

Heidelberg, Germany. 
 
Takehana, Y., Kiyoshi, N. and Mitsuru, S., 2005. Molecular Phylogeny of The Medaka 

Fishes Genus Oryzias (Beloniformes: Adrianichthyidae) Based on Nuclear and 
Mitochondrial DNA Sequences. Molecular Phylogenetics and Evolution. 36 
(2005), 417-428. doi:10.1016/j.ympev.2005.01.016.  

 

https://doi.org/10.1590/1519-6984.258626
https://doi.org/10.24002/biota.v5i1.3090
https://doi.org/10.1002/ece3.2060


49 

 

Tallei, T.E. and Beivy, J.K., 2015. DNA Barcoding of Sangihe Nutmeg (Myristica 
fragrans) Using math Gene. HAYATI Journal of Biosciences. 22(1), 41–47. 
DOI: 10.4308/hjb.22.1.41. 

 
Tamura, K., Glen, S. and Sudhir, K., 2021. MEGA 11: Molekuler Evolutionary 

Genetics Analysis Version 11. Molecular Biology and Evolution. 38(7), 3022-
3027. doi: 10.1093/molbev/msab120. 

 
Tapilatu, R.F., Tururaja, T.S. and Sipriyadi, Kusuma AB., 2021. Molecular Phylogeny 

Reconstruction of Grouper (Serranidae: Epinephelinae) at Northern Part of Bird's 
Head Seascape-Papua Inferred from COI Gene. Fish Aquat Sci. 24 (5), 181-190. 
doi 10.47853/FAS.2021.e18. 

 
Teramura, Akinori. et al., 2022. Assessing the Effectiveness of DNA Barcoding for 

Exploring Hidden Genetic Diversity in Deep-Sea Fishes. Marine Ecology 
Progress Series. 701 (2022), 83-98. https://doi.org/10.3354/meps14193. 

 
Ward, R. D., Zemlak, T. S., Innes, B. H., Last, P. R. and Hebert, P.D.N., 2005. DNA 

Barcoding Australia’s Fish Species. Philosophical Transactions of the Royal 
Society, Series B. 360(2005), 1847-1857. 

 
Wicaksono, S., Russell, J. M. and Bijaksana, S., 2015. Compound Specific Carbon 

Isotope Records of Vegetation and Hydrologic Change in Central Sulawesi, 
Indonesia, since 53,000 yr pb. Palaeogeogi. Palaeoclimatol. Palaeoecol. 430, 
47-56. 

 
Wong, E.H.K. and Robert H, H., 2008. DNA Barcoding Detects Market Substitution in 

North American Seafood. Food Research International. 41(2008), 828-837. 
doi:10.1016/j.foodres.2008.07.005. 

 
Xiong, J., 2006. Essential Bioinformatics. Cambridge University Press. New York. 
 
Yamahira, K. et al., 2022. Discovery a Genetically Distinct Lineage in Medaka Species 

Within Lake Towuti in Central Sulawesi. Ichtyological Research. 70, 185-189. 
https://doi.org/10.1007/s10228-021-00856-9. 

 
Zainal, S., Andi, T.T. and Amiruddin, K., 2022. Morphological Variations and 

Molecular Phylogeny of Oryzias sarasinorum Popta, 1905 (Ricefish) from Lake 
Lindu, Central Sulawesi, Indonesia. Biodiversitas. 23(7), 3443-3451. DOI: 

10.13057/biodiv/d230717. 
 
Zemlak, T. S. et al., 2009. DNA Barcoding Reveals Overlooked Marine Fishes. 

Molecular Ecology Resources. 9, 237–242. 
 
Zhang, J. and Robert, H., 2012. Molecular Approach to The Identification of Fish in 

The South China Sea. Plos One. 7(2), e30621. doi:10.1371/ 
journal.pone.0030621. 

Zhang, Z., Cheng, Q. and Ge, Y., 2019. The Complete Mitochondrial Genome of 
Rhynchocypris oxycephalus (Teleostei: Cyprinidae) And Its Phylogenetic 
Implications. Ecology and evolution. 9(13), 7819-7837. 

https://doi.org/10.3354/meps14193
https://doi.org/10.1007/s10228-021-00856-9


50 

 

Zou, H.H. et al., 2020. Significance of Single-Nucleotide Variants in Long Intergenic 
Non-Protein Coding RNAs. Frontiers in Cell Developmental Biology. 8(347), 1-
14. 



51 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

LAMPIRAN 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



52 

 

LAMPIRAN 
 
Lampiran 1: Skema Kerja Penelitian 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pengambilan sampel ikan 
medaka di Danau Towuti 

 

Identifikasi morfologi 

 

Pengukuran meristik 
dan morfometrik  

 

Identifikasi molekuler 

 

Proses ekstraksi, amplifikasi, 
dan sequencing DNA 

 

Analisis data 

 

BLAST-N, variasi genetik, 
jarak genetik, dan filogenetik 

 



53 

 

Lampiran 2: Skema Kerja Ekstraksi DNA, Amplifikasi dan Elektroforesis 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Proses ekstraksi DNA 

Amplifikasi DNA 

• Sebanyak 20 mg jaringan otot sampel ikan medaka yang telah dipreservasi dalam 

alkohol 96% diambil dari tube sampel 

• lalu fillet dihancurkan memakai gunting steril yang telah direndam dengan etanol 70% 

dan disterilisasi dengan api Bunsen 

• setelah itu, sampel dimasukkan ke dalam tube 1,5 ml dan ditambahkan 180 µL larutan 

buffer ATL serta 20 µL proteinase K 600 mAU/mL, divortex hingga homogen selama 

20 detik, kemudian diinkubasi pada suhu 50°C selama 12 jam. Pada 3 jam pertama, 

sampel divortex setiap 30 menit.  

• Tambahkan 200 μl buffer AL dan 200 µL etanol absolut dingin serta vortex selama 

20 detik. 

• Seluruh campuran di pipet dan dimasukkan ke dalam spin column tube 2 ml, 

kemudian disentrifugasi 8000 rpm selama 1 menit.  

• Cairan collection tube dibuang kemudian pindahkan spin column ke collection tube 

baru. Tambahkan 500 μl Buffer AW 1, kemudian disentrifugasi 8000 rpm selama 1 

menit. 

• Cairan dibuang kemudian tempatkan spin column kembali ke collection tube 2 ml. 

Tambahkan 500 μl Buffer AW 2, kemudian disentrifugasi 13.500 rpm selama 3 menit. 

• Cairan collection tube dibuang, lalu spin column dipindahkan ke tube 1,5 ml yang 

baru dan diinkubasi pada suhu 50°C selama 2 menit 

• Lalu tambahkan 250 µL buffer AE, inkubasi pada suhu ruang selama 2 menit, 

kemudian disentrifugasi 8.000 rpm selama 1 menit. Spin column kemudian dibuang 

dan tube disimpan sebagai hasil isolasi DNA. 

 

• Hasil isolasi DNA diamplifikasi menggunakan primer COI yang terdiri dari forward 

(FishF2: 5’TCGACTAATCATAAAGATATCGGCAC-3’) dan reverse (FishR2: 

5’ACTTCAGGGTGACCGAAGAATCAGAA-3’).  

• Amplifikasi PCR yang digunakan sebanyak 25 µL reaksi per tube yang terdiri dari 

12,5 µL Ready Mix PCR 20 (MyTaq™ HS Red Mix Bioline); 1,5 µM tiap primer; 1 

mM, MgCl2; 5,5 µL ddH2O steril; dan 5µl DNA. Seluruh larutan tersebut dicampur 

dalam sebuah PCR tube untuk masing masing sampel dan dimasukkan ke dalam 

Thermocycler. 

• Siklus pada PCR/ Thermocycler yang digunakan sebagai berikut: predenaturation 

pada suhu 95ºC selama 1 menit dengan 1 siklus, selanjutnya denaturation pada suhu 

95 ºC selama 15 menit dengan 35 siklus, annealing pada suhu 50ºC selama 30 detik, 

extension pada suhu 72ºC selama 30 detik, selanjutnya 1 siklus postextension pada 

suhu 72ºC selama 5 detik, dan hold pada suhu 4ºC 

Elektroforesis 
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Lampiran 3: Stasiun penelitian 

1 

 

Stasiun 1: 
Tanjung 
Timbala 

2 

 Stasiun 2: 
Tanjung 
Bakara 
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Tanjung 
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Lampiran 4: Pengamatan 

1 

 

Suhu 

2 

 pH 
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 DO meter 
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Lampiran 5: Sekuens gen COI ikan medaka dari Danau Towuti  
 
1. Sekuens gen COI 1T1 
GGTGCCTGAGCCGGCATGGTAGGAACCGCTTTAAGCCTACTAATCCGCGCTGA
ACTAAGCCAGCCAGGTTCTCTGCTAGGCGACGACCAGATTTACAACGTAATCG
TGACCGCCCACGCCTTTGTCATAATCTTTTTTATAGTAATACCTATTATGATTGG
AGGGTTCGGAAACTGATTAGTCCCCCTGATGCTTGGGGCCCCAGACATGGCTT
TCCCACGAATAAACAATATGAGTTTTTGACTACTACCACCCTCTTTCCTCCTCCT
TCTATCCTCCTCCGGCGTAGAGGCGGGGGCGGGGACAGGATGGACGGTTTAT
CCCCCACTAGCAGGAAACCTGGCCCACGCAGGCGCATCTGTAGACCTTACTAT
TTTCTCCCTTCACCTGGCAGGTGTCTCTTCTATTTTAGGTGCCATTAATTTTATT
ACCACTATTATTAACATGAAACCCCCAACTATCTCCCAATATCAAACGCCGTTAT
TTGTCTGATCAGTACTTATTACTGCTGTTTTACTCCTTTTATCCCTTCCAGTACTA
GCAGCGGGCATTACAATGCTGCTGACAGATCGAAACCTAAACACAACATTCTTT
GACCCAGCTGGAGGAGGAGACCCCATCCTTTACCAACACTTATTCTGATTCTTC
GGT 
 
2. Sekuens gen COI 1T2 
GGTGCCTGAGCCGGCATGGTAGGGACCGCTTTAAGCCTACTAATCCGCGCTG
AACTAAGCCAGCCAGGTTCTCTGCTAGGCGACGACCAGATTTACAACGTAATC
GTGACCGCCCACGCCTTTGTCATAATCTTTTTTATAGTAATACCTATTATGATTG
GAGGGTTCGGAAACTGATTAGTCCCCCTGATGCTTGGGGCCCCAGACATGGCT
TTCCCACGAATAAACAATATGAGTTTTTGACTACTACCACCCTCTTTCCTCCTCC
TTCTATCCTCCTCCGGCGTAGAGGCGGGGGCGGGGACAGGATGGACGGTTTA
TCCCCCACTAGCAGGAAACCTGGCCCACGCAGGCGCATCCGTAGACCTTACTA
TTTTCTCCCTTCACCTGGCAGGTGTCTCTTCTATTTTAGGTGCCATTAATTTTAT
TACCACTATTATTAACATGAAACCCCCAACTATCTCCCAATATCAAACGCCGTTA
TTTGTCTGATCAGTACTTATTACTGCTGTTTTACTCCTTTTATCCCTTCCAGTACT
AGCAGCGGGCATTACAATGCTGCTGACAGATCGAAACCTAAACACAACATTCTT
TGACCCAGCTGGAGGAGGAGACCCCATCCTTTACCAACACTTATTCTGATTCTT
CGGT 
 
3. Sekuens gen COI 1T3 
GGTGCCTGAGCCGGCATGGTAGGAACCGCTCTAAGCCTTCTGATCCGCGCTG
AACTAAGCCAGCCAGGTTCTCTGCTAGGCGACGACCAAATTTATAACGTAATCG
TGACCGCACACGCCTTTGTCATAATCTTTTTTATAGTAATACCTATTATGATTGG
AGGGTTCGGAAACTGATTAGTCCCCCTGATGCTTGGGGCCCCAGACATGGCTT
TCCCACGAATAAACAATATGAGTTTTTGACTACTACCACCCTCTTTCCTCCTCCT
TCTATCCTCCTCCGGCGTAGAGGCCGGGGCGGGGACAGGATGAACAGTTTAT
CCTCCGCTAGCAGGAAACCTGGCCCACGCAGGCGCATCTGTAGACCTTACTAT
TTTCTCCCTTCACCTGGCAGGTATCTCTTCTATTTTAGGTGCCATTAATTTTATTA
CCACTATTATTAACATGAAGCCCCCAACTATCTCCCAATATCAGACGCCGTTATT
TGTCTGATCTGTACTCATTACTGCTGTTTTACTCCTTTTATCCCTTCCAGTACTA
GCAGCAGGCATTACAATGCTGCTGACAGATCGAAACCTAAACACAACATTCTTT
GACCCAGCTGGAGGAGGGGACCCTATCCTTTACCAACACTTATTCTGATTCTTC
GGT 
 
4. Sekuens gen COI 1T4 
GGTGCCTGAGCCGGCATGGTAGGAACCGCTCTAAGCCTTCTGATCCGCGCTG
AACTAAGCCAGCCAGGTTCTCTGCTAGGCGACGACCAAATTTATAACGTAATCG
TGACCGCACACGCCTTTGTCATAATCTTTTTTATAGTAATACCTATTATGATTGG
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AGGGTTCGGAAACTGATTAGTCCCCCTGATGCTTGGGGCCCCAGACATGGCTT
TCCCACGAATAAACAATATGAGTTTTTGACTACTACCACCCTCTTTCCTCCTCCT
TCTATCCTCCTCCGGCGTAGAGGCCGGGGCGGGGACAGGATGAACAGTTTAT
CCCCCGCTAGCAGGAAACCTGGCCCACGCAGGCGCATCTGTAGACCTTACTAT
TTTCTCCCTTCACCTGGCAGGTATCTCTTCTATTTTAGGTGCCATTAATTTTATTA
CCACTATTATTAACATGAAACCCCCAACTATCTCCCAATATCAGACGCCGTTATT
TGTCTGATCTGTACTCATTACTGCTGTTTTACTCCTTTTATCCCTTCCAGTACTA
GCAGCAGGCATTACAATGCTGCTGACAGATCGAAACCTAAACACAACATTCTTT
GACCCAGCTGGAGGAGGGGACCCTATCCTTTACCAACATTTATTCTGATTCTTC
GGT 
 
 
5. Sekuens gen COI 2B1 
GGTGCCTGAGCCGGCATGGTAGGAACCGCTCTAAGCCTTCTGATCCGCGCTG
AACTAAGCCAGCCAGGTTCTCTGCTAGGCGACGACCAAATTTATAACGTAATCG
TGACCGCACACGCCTTTGTCATAATCTTTTTTATAGTAATACCTATTATGATTGG
AGGGTTCGGAAACTGATTAGTCCCCCTGATGCTTGGGGCCCCAGACATGGCTT
TCCCACGAATAAACAATATGAGTTTTTGACTACTACCACCCTCTTTCCTCCTCCT
TCTATCCTCCTCCGGCGTAGAGGCCGGGGCGGGGACAGGATGAACAGTTTAT
CCCCCGCTAGCAGGGAACCTGGCCCACGCAGGCGCATCTGTAGACCTTACTAT
TTTCTCCCTTCACCTGGCAGGTATCTCTTCTATTTTAGGTGCCATTAATTTTATTA
CCACTATTATTAACATGAAACCCCCAACTATCTCCCAATATCAGACGCCGTTATT
TGTCTGATCAGTACTCATTACTGCTGTTTTACTCCTTTTATCCCTTCCAGTACTA
GCAGCAGGCATTACAATGCTGCTGACAGATCGAAACCTAAACACAACATTCTTT
GACCCAGCTGGAGGAGGGGACCCTATCCTTTACCAACACTTATTCTGATTCTTC
GGT 
 
6. Sekuens gen COI 2B2 
GGTGCCTGAGCCGGCATGGTAGGAACCGCTTTAAGCCTACTAATCCGCGCTGA
ACTAAGCCAGCCAGGTTCTCTGCTAGGCGACGACCAGATTTACAACGTAATCG
TGACCGCCCACGCCTTTGTCATAATCTTTTTTATAGTAATACCTATTATGATTGG
AGGGTTCGGAAACTGATTAGTCCCCCTGATGCTTGGGGCCCCAGACATGGCTT
TCCCACGAATAAACAATATGAGTTTTTGACTACTACCACCCTCTTTCCTCCTCCT
TCTATCCTCCTCCGGCGTAGAGGCGGGGGCGGGGACAGGATGGACGGTTTAT
CCCCCACTAGCAGGAAACCTGGCCCACGCAGGCGCATCTGTAGACCTTACTAT
TTTCTCCCTTCACCTGGCAGGTATCTCTTCTATTTTAGGTGCCATTAATTTTATTA
CCACTATTATTAACATGAAACCCCCAACTATCTCCCAATATCAAACGCCGTTATT
TGTCTGATCAGTACTTATTACTGCTGTTTTACTCCTTTTATCCCTTCCAGTACTA
GCAGCGGGCATTACAATGCTGCTGACAGATCGAAACCTAAACACAACATTCTTT
GACCCAGCTGGAGGAGGAGACCCCATCCTTTACCAACACTTATTCTGATTCTTC
GGT 
 
7. Sekuens gen COI 2B3 
GGTGCCTGAGCCGGCATGGTAGGAACCGCTCTAAGCCTTCTGATCCGCGCTG
AACTAAGCCAGCCAGGTTCTCTGCTAGGCGACGACCAAATTTATAACGTAATCG
TGACCGCACACGCCTTTGTCATAATCTTTTTTATAGTAATACCTATTATGATTGG
AGGGTTCGGAAACTGATTAGTCCCCCTGATGCTTGGGGCCCCAGACATGGCTT
TCCCACGAATAAACAATATGAGTTTTTGACTACTACCACCCTCTTTCCTCCTCCT
TCTATCCTCCTCCGGCGTAGAGGCCGGGGCGGGGACAGGATGAACAGTTTAT
CCCCCGCTAGCAGGAAACCTGGCCCACGCAGGCGCATCTGTAGACCTTACTAT
TTTCTCCCTTCACCTGGCAGGTATCTCTTCTATTTTAGGTGCCATTAATTTTATTA
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CCACTATTATTAACATGAAACCCCCAACTATCTCCCAATATCAGACGCCGTTATT
TGTCTGATCTGTACTCATTACTGCTGTTTTACTCCTTTTATCCCTTCCAGTACTA
GCAGCAGGCATTACAATGCTGCTGACAGATCGAAACCTAAACACAACATTCTTT
GACCCAGCTGGAGGAGGGGACCCTATCCTTTACCAACACTTATTCTGATTCTTC
GGT 
 
8. Sekuens gen COI 2B4 
GGTGCCTGAGCCGGCATGGTAGGAACCGCTCTAAGCCTCCTGATCCGCGCTG
AACTAAGCCAGCCAGGTTCTCTGCTAGGCGACGACCAAATTTATAACGTAATCG
TGACCGCACACGCCTTTGTCATAATCTTTTTTATAGTAATACCTATTATGATTGG
AGGGTTCGGAAACTGATTAGTCCCCCTGATGCTTGGGGCCCCAGACATGGCTT
TCCCACGAATAAACAATATGAGTTTTTGACTTCTACCACCCTCTTTCCTCCTCCT
TCTATCCTCCTCCGGCGTAGAGGCCGGGGCGGGGACAGGATGAACAGTTTAT
CCCCCGCTAGCAGGAAACCTGGCCCACGCAGGCGCATCTGTAGACCTTACTAT
TTTCTCCCTTCACCTGGCAGGTATCTCTTCTATTTTAGGTGCCATTAATTTTATTA
CCGCTATTATTAACATGAAACCCCCAACTATCTCCCAATATCAGACGCCGTTATT
TGTCTGATCTGTACTCATTACTGCTGTTTTACTCCTTTTATCCCTTCCAGTACTA
GCAGCAGGCATTACAATGCTGCTGACAGATCGAAACCTAAACACAACATTCTTT
GACCCAGCTGGAGGAGGGGACCCTATCCTTTACCAACACTTATTCTGATTCTTC
GGT 
 
9. Sekuens gen COI 2B5 
GGTGCCTGAGCCGGCATGGTAGGAACCGCTCTAAGCCTTCTGATCCGCGCTG
AACTAAGCCAGCCAGGTTCTCTGCTAGGCGACGACCAAATTTATAACGTAATCG
TGACCGCACACGCCTTTGTCATAATCTTTTTTATAGTAATACCTATTATGATTGG
AGGGTTCGGAAACTGATTAGTCCCCCTGATGCTTGGGGCCCCAGACATGGCTT
TCCCACGAATAAACAATATGAGTTTTTGACTACTACCACCCTCTTTCCTCCTCCT
TCTATCCTCCTCCGGCGTAGAGGCCGGGGCGGGGACAGGATGAACAGTTTAT
CCCCCGCTAGCAGGAAACCTGGCCCACGCAGGCGCATCTGTAGACCTTACTAT
TTTCTCCCTTCACCTGGCAGGTATCTCTTCTATTTTAGGTGCCATTAATTTTATTA
CCACTATTATTAACATGAAACCCCCAACTATCTCCCAATATCAGACGCCGTTATT
TGTCTGATCTGTACTCATTACTGCTGTTTTACTCCTTTTATCCCTTCCAGTTCTA
GCAGCAGGCATTACAATGCTGCTGACAGATCGAAACCTAAACACAACATTCTTT
GACCCAGCTGGAGGAGGAGACCCTATCCTTTACCAACACTTATTCTGATTCTTC
GGT 
 
10. Sekuens gen COI 3S1 
GGTGCCTGAGCCGGCATGGTAGGAACCGCTCTAAGCCTTCTGATCCGCGCTG
AACTAAGCCAGCCAGGTTCTCTGCTAGGCGACGACCAAATTTATAACGTAATCG
TGACCGCACACGCCTTTGTCATAATCTTTTTTATAGTAATACCTATTATGATTGG
AGGGTTCGGAAACTGATTAGTCCCCCTGATGCTTGGGGCCCCAGACATGGCTT
TCCCACGAATAAACAATATGAGTTTTTGACTACTACCACCCTCTTTCCTCCTCCT
TCTATCCTCCTCCGGCGTAGAGGCCGGGGCGGGGACAGGATGAACAGTTTAT
CCCCCGCTAGCAGGAAACCTGGCCCACGCAGGCGCATCTGTAGACCTTACTAT
TTTCTCCCTTCACCTGGCAGGTATCTCTTCTATTTTAGGTGCCATTAATTTTATTA
CCACTATTATTAACATGAAACCCCCAACTATCTCCCAATATCAGACGCCGTTATT
TGTCTGATCTGTACTCATTACTGCTGTTTTACTCCTTTTATCCCTTCCAGTTCTA
GCAGCAGGCATTACAATGCTGCTGACAGATCGAAACCTAAACACAACATTCTTT
GACCCAGCTGGAGGAGGGGACCCTATCCTTTACCAACACTTATTCTGATTCTTC
GGT 
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11. Sekuens gen COI 3S2 
GGTGCCTGAGCCGGCATGGTAGGAACCGCTTTAAGCCTACTAATCCGCGCTGA
ACTAAGCCAGCCAGGTTCTCTGCTAGGCGACGACCAGATTTACAACGTAATCG
TGACCGCCCACGCCTTTGTCATAATCTTTTTTATAGTAATACCTATTATGATTGG
AGGGTTCGGAAACTGATTAGTCCCCCTGATGCTTGGGGCCCCAGACATGGCTT
TCCCACGAATAAACAATATGAGTTTTTGACTACTACCACCCTCTTTCCTCCTCCT
TCTATCCTCCTCCGGCGTAGAGGCGGGGGCGGGGACAGGATGGACGGTTTAT
CCCCCACTAGCAGGAAACCTGGCCCACGCAGGCGCATCTGTAGACCTTACTAT
TTTCTCCCTTCACCTGGCAGGTATCTCTTCTATTTTAGGTGCCATTAATTTTATTA
CCACTATTATTAACATGAAACCCCCAACTATCTCCCAATATCAAACGCCGTTATT
TGTCTGATCAGTACTTATTACTGCTGTTTTACTCCTTTTATCCCTTCCAGTACTA
GCAGCGGGCATTACAATGCTGCTGACAGATCGAAACCTAAACACAACATTCTTT
GACCCAGCTGGAGGAGGAGACCCCATCCTTTACCAACACTTATTCTGATTCTTC
GGT 
 
12. Sekuens gen COI 3S3 
GGTGCCTGAGCCGGCATGGTAGGAACCGCTCTAAGCCTTCTGATCCGCGCTG
AACTAAGCCAGCCAGGTTCTCTGCTAGGCGACGACCAAATTTATAACGTAATCG
TGACCGCACACGCCTTTGTCATAATCTTTTTTATAGTAATACCTATTATGATTGG
AGGGTTCGGAAACTGATTAGTCCCCCTGATGCTTGGGGCCCCAGACATGGCTT
TCCCACGAATAAACAATATGAGCTTTTGACTACTACCACCCTCTTTCCTCCTCCT
TCTATCCTCCTCCGGCGTAGAGGCCGGGGCGGGGACAGGATGAACAGTTTAT
CCCCCGCTAGCAGGAAACCTGGCCCACGCAGGCGCATCTGTAGACCTTACTAT
TTTCTCCCTTCACCTGGCAGGTATCTCTTCTATTTTAGGTGCCATTAATTTTATTA
CCACTATTATTAACATGAAACCCCCAACTATCTCTCAATATCAGACGCCGTTATT
TGTCTGATCTGTACTCATTACTGCTGTTTTACTCCTTTTATCCCTTCCAGTACTA
GCAGCAGGCATTACAATGCTGCTGACAGATCGAAACCTAAACACAACATTCTTT
GACCCAGCTGGAGGAGGGGACCCTATCCTTTACCAACACTTATTCTGATTCTTC
GGT. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


