
81 

 

DAFTAR PUSTAKA 

Antari, A. L. (2017). Imunologi Dasar. Deepublish. Yogyakarta. 

Byadgi, O., Chen, C. W., Wang, P. C., Tsai, M. A., & Chen, S. C. (2016). De Novo 

Transcriptome Analysis of Differential Functional Gene Expression in 

Largemouth Bass (Micropterus salmoides) after Challenge with Nocardia 

seriolae. International journal of molecular sciences, 17(8), 1315. 

https://doi.org/10.3390/ijms17081315. 

Carow, B., & Rottenberg, M. E. (2014). SOCS3, a Major Regulator of Infection and 

Inflammation. Frontiers in immunology, 5, 58. 

https://doi.org/10.3389/fimmu.2014.00058. 

Cell Signaling Technology. The adaptive immune system. Retrieved from 

https://www.cellsignal.com/science-resources/adaptive-immune-response. 

Cell Signaling Technology. The innate immune system. Retrieved from 

https://www.cellsignal.com/science-resources/innate-immune-response . 

Chen, M., Yan, F., Wei, X., Liu, S., Han, B., Lin, L., & Ye, J. (2021). Expression and 

functional characterization of chemokine CXCL10 from Nile tilapia 

(Oreochromis niloticus) in response to bacterial infection and C1q-mediated 

regulation of monocytes/macrophages activity. Aquaculture Reports, 21, 

100778 https://doi.org/10.1016/j.aqrep.2021.100778. 

Cheng, C. H., Chou, C. M., Chu, C. Y., Chen, G. D., Lien, H. W., Hwang, P. P., 

Chang, M. S., & Huang, C. J. (2014). Differential regulation of Tetraodon 

nigroviridis Mx gene promoter activity by constitutively-active forms of 

STAT1, STAT2, and IRF9. Fish & shellfish immunology, 38 (1), 230–243. 

https://doi.org/10.1016/j.fsi.2014.03.017. 

Choi, S. K., Kwon, S. R., Nam, Y. K., Kim, S. K., & Kim, K. H. (2006). Organ 

distribution of red sea bream iridovirus (RSIV) DNA in asymptomatic 

yearling and fingerling rock bream (Oplegnathus fasciatus) and effects of 

water temperature on transition of RSIV into acute 

phase. Aquaculture, 256(1-4), 23-26. 

https://doi.org/10.1016/j.aquaculture.2006.01.026. 

Chuphal, B., Rai, U., & Roy, B. (2022). Teleost NOD-like receptors and their 

downstream signaling pathways: A brief review. Fish and shellfish 

immunology reports, 3, 100056. 

https://doi.org/10.1016/j.fsirep.2022.100056. 

Dabu, I. M., Lim, J. J., Arabit, P. M. T., Orense, S. J. A. B., Tabardillo Jr, J. A., 

Corre Jr, V. L., & Maningas, M. B. B. (2017). The first record of acute 

Ekspresi Gen Imunitas pada berbagai Organ Gurami (Osphronemus goramy) yang terserang
Sindrom
Hemoragi
Lalla Kumala Yulanda, Prof. Dr. Ir. Murwantoko, M.Si.; Indah Istiqomah, S.Pi., M.Si., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.3390/ijms17081315
https://doi.org/10.3389/fimmu.2014.00058
https://www.cellsignal.com/science-resources/adaptive-immune-response
https://www.cellsignal.com/science-resources/innate-immune-response
https://doi.org/10.1016/j.aqrep.2021.100778
https://doi.org/10.1016/j.fsi.2014.03.017
https://doi.org/10.1016/j.aquaculture.2006.01.026
https://doi.org/10.1016/j.fsirep.2022.100056


82 

 

hepatopancreatic necrosis disease in the Philippines. Aquaculture research, 

48(3), 792-799 https://doi.org/10.1111/are.12923. 

Das, S., Mohapatra, A., & Sahoo, P. K. (2015). Expression analysis of heat shock 

protein genes during Aeromonas hydrophila infection in rohu, Labeo rohita, 

with special reference to molecular characterization of Grp78. Cell stress & 

chaperones, 20(1), 73–84. https://doi.org/10.1007/s12192-014-0527-2. 

de Groof, A., Guelen, L., Deijs, M., van der Wal, Y., Miyata, M., Ng, K. S., van 

Grinsven, L., Simmelink, B., Biermann, Y., Grisez, L., van Lent, J., de 

Ronde, A., Chang, S. F., Schrier, C., & van der Hoek, L. (2015). A Novel 

Virus Causes Scale Drop Disease in Lates calcarifer. PLoS pathogens, 11(8), 

e1005074. https://doi.org/10.1371/journal.ppat.1005074. 

Dinas Kelautan dan Perikanan DIY. Master data Perikanan Budidaya Kelautan dan 

Perikanan. Retrieved from 

https://bappeda.jogjaprov.go.id/dataku/data_dasar/index/136-perikanan-

budidaya. 

Dinh-Hung, N., Dong, H. T., Taengphu, S., Soontara, C., Rodkhum, C., Senapin, S., 

& Chatchaiphan, S. (2023). Streptococcus suis is a lethal pathogen in 

snakeskin gourami, Trichopodus pectoralis. Aquaculture, 566, 739173. 

https://doi.org/10.1016/j.aquaculture.2022.739173. 

Domingos, J. A., Shen, X., Terence, C., Senapin, S., Dong, H. T., Tan, M. R., 

Gibson-Kueh, S., & Jerry, D. R. (2021). Scale Drop Disease Virus (SDDV) 

and Lates calcarifer Herpes Virus (LCHV) Coinfection Downregulate 

Immune-Relevant Pathways and Cause Splenic and Kidney Necrosis in 

Barramundi Under Commercial Farming Conditions. Frontiers in genetics, 

12, 666897. https://doi.org/10.3389/fgene.2021.666897. 

Fauquet, C. M., & Fargette, D. (2005). International Committee on Taxonomy of 

Viruses and the 3,142 unassigned species. Virology journal, 2, 64. 

https://doi.org/10.1186/1743-422X-2-64. 

Fauzi, S. E., & MM, S. (2022). Sindrom Kelainan Saraf: Penuntun Diagnosis 

Praktis. Airlangga University Press. 

Febrianti, R., Khasani, I., & Rosada, K. K. (2021). Assessing the susceptibility of 

the selected gourami (Osphronemus goramy) to Aeromonas 

hydrophila. Nusantara Bioscience, 13(1).  

Feder, M. E., & Hofmann, G. E. (1999). Heat-shock proteins, molecular chaperones, 

and the stress response: evolutionary and ecological physiology. Annual 

review of physiology, 61, 243–282. 

https://doi.org/10.1146/annurev.physiol.61.1.243. 

Ekspresi Gen Imunitas pada berbagai Organ Gurami (Osphronemus goramy) yang terserang
Sindrom
Hemoragi
Lalla Kumala Yulanda, Prof. Dr. Ir. Murwantoko, M.Si.; Indah Istiqomah, S.Pi., M.Si., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1111/are.12923
https://doi.org/10.1007/s12192-014-0527-2
https://doi.org/10.1371/journal.ppat.1005074
https://bappeda.jogjaprov.go.id/dataku/data_dasar/index/136-perikanan-budidaya
https://bappeda.jogjaprov.go.id/dataku/data_dasar/index/136-perikanan-budidaya
https://doi.org/10.1016/j.aquaculture.2022.739173
https://doi.org/10.3389/fgene.2021.666897
https://doi.org/10.1186/1743-422X-2-64
https://doi.org/10.1146/annurev.physiol.61.1.243


83 

 

Galluzzi, L., Baehrecke, E. H., Ballabio, A., Boya, P., Bravo-San Pedro, J. M., 

Cecconi, F., Choi, A. M., Chu, C. T., Codogno, P., Colombo, M. I., Cuervo, 

A. M., Debnath, J., Deretic, V., Dikic, I., Eskelinen, E. L., Fimia, G. M., 

Fulda, S., Gewirtz, D. A., Green, D. R., Hansen, M., … Kroemer, G. (2017). 

Molecular definitions of autophagy and related processes. The EMBO 

journal, 36(13), 1811–1836. https://doi.org/10.15252/embj.201796697. 

Gibson-Kueh, S., Chee, D., Chen, J., Wang, Y. H., Tay, S., Leong, L. N., Ng, M. L., 

Jones, J. B., Nicholls, P. K., & Ferguson, H. W. (2012). The pathology of 

'scale drop syndrome' in Asian seabass, Lates calcarifer Bloch, a first 

description. Journal of fish diseases, 35(1), 19–27. 

https://doi.org/10.1111/j.1365-2761.2011.01319.x. 

Hardaningsih, Ariwibowo, B., Hidayat, A., Atmanegara, I., Alfian, M. A. A., 

Husein, A., Yulanda, L. K., Maharani, I.A., Swasono, B., 2023. Buku pintar 

teknik produksi benih ikan berdasarkan cara pembenihan ikan yang baik. 

Lily Publisher. Yogyakarta. 

Hoebe, K., & Beutler, B. (2006). TRAF3: a new component of the TLR-signaling 

apparatus. Trends in molecular medicine, 12(5), 187–189. 

https://doi.org/10.1016/j.molmed.2006.03.008. 

Huang, L., Heinloth, A. N., Zeng, Z. B., Paules, R. S., & Bushel, P. R. (2008). Genes 

related to apoptosis predict necrosis of the liver as a phenotype observed in 

rats exposed to a compendium of hepatotoxicants. BMC genomics, 9, 288. 

https://doi.org/10.1186/1471-2164-9-288. 

Johnstone, C., & Chaves-Pozo, E. (2022). Antigen Presentation and Autophagy in 

Teleost Adaptive Immunity. International journal of molecular sciences, 

23(9), 4899. https://doi.org/10.3390/ijms23094899. 

Joo, M. S., Choi, K. M., Kang, G., Woo, W. S., Kim, K. H., Sohn, M. Y., Son, H. J., 

Han, H. J., Choi, H. S., Kim, D. H., & Park, C. I. (2022). Red sea bream 

interleukin (IL)-1β and IL-8 expression, subcellular localization, and 

antiviral activity against red sea bream iridovirus (RSIV). Fish & shellfish 

immunology, 128, 360–370. https://doi.org/10.1016/j.fsi.2022.07.040. 

Kabata, Z. (1985). Parasites and Diseases Of Fish Cultured in The Tropics. Taylor 

& Francis. London. 

Kawai, T., & Akira, S. (2010). The role of pattern-recognition receptors in innate 

immunity: update on Toll-like receptors. Nature immunology, 11(5), 373–

384. https://doi.org/10.1038/ni.1863. 

Kirschbaum, F., & Formicki, K. (Eds.). (2020). The Histology of Fishes. CRC Press. 

Ekspresi Gen Imunitas pada berbagai Organ Gurami (Osphronemus goramy) yang terserang
Sindrom
Hemoragi
Lalla Kumala Yulanda, Prof. Dr. Ir. Murwantoko, M.Si.; Indah Istiqomah, S.Pi., M.Si., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.15252/embj.201796697
https://doi.org/10.1111/j.1365-2761.2011.01319.x
https://doi.org/10.1016/j.molmed.2006.03.008
https://doi.org/10.1186/1471-2164-9-288
https://doi.org/10.3390/ijms23094899
https://doi.org/10.1016/j.fsi.2022.07.040
https://doi.org/10.1038/ni.1863


84 

 

Koesharyani, I., Sunarto, A., & Sugama, K. (2020). Deteksi penyakit scale drop pada 

ikan kakap putih Lates calcarifer BLOCH. Jurnal Riset Akuakultur, 15(3), 

195-204.  

Komuro, A., & Horvath, C. M. (2006). RNA- and virus-independent inhibition of 

antiviral signaling by RNA helicase LGP2. Journal of virology, 80(24), 

12332–12342. https://doi.org/10.1128/JVI.01325-06. 

Kum, C., & Sekkin, S. (2011). The immune system drugs in fish: immune function, 

immunoassay, drugs. Recent advances in fish farms, 169-216.  

Kuswoyo, T., Isnansetyo, A., Husni, A., & Istiqomah, I. (2023). Sodium Alginate 

from Padina australis Modulates Innate Immune and Immune Gene 

Expression in Red Tilapia (Oreochromis sp.). Jurnal Ilmiah Perikanan dan 

Kelautan, 15(1). 

Kyoto Encyclopedia of Genes and Genomes. (2020, Juni 23). Natural killer cell 

mediated cytotoxicity. Retrieved from https://www.genome.jp/kegg-

bin/show_pathway?hsa04650. 

Kyoto Encyclopedia of Genes and Genomes. (2022, Desember 12). RIG-I-like 

receptor signaling pathway. Retrieved from 

https://www.genome.jp/pathway/hsa04622. 

Kyoto Encyclopedia of Genes and Genomes. (2022, November 16). JAK-STAT 

signaling pathway. Retrieved from https://www.genome.jp/kegg-

bin/show_pathway?hsa04630. 

Kyoto Encyclopedia of Genes and Genomes. (2023, Desember 12). KEGG 

Orthology (KO) – Homo sapiens (human). Retrieved from 

https://www.genome.jp/kegg-

bin/show_brite?htext=hsa00001%2ekeg&selected=join-brite-kegg-

1&extend=B27. 

Kyoto Encyclopedia of Genes and Genomes. (2023, Desember 14). NOD-like 

receptor signaling pathway. Retrieved from 

https://www.genome.jp/pathway/hsa04621. 

Kyoto Encyclopedia of Genes and Genomes. (2023, Juli 5). T cell receptor signaling 

pathway. Retrieved from https://www.genome.jp/pathway/hsa04660. 

Kyoto Encyclopedia of Genes and Genomes. (2023, Juni 26). Antigen processing 

and presentation. Retrieved from https://www.genome.jp/pathway/hsa04612 

Kyoto Encyclopedia of Genes and Genomes. (2023, September 26). Toll-like 

receptor signaling pathway. Retrieved from 

https://www.genome.jp/pathway/hsa04620. 

Ekspresi Gen Imunitas pada berbagai Organ Gurami (Osphronemus goramy) yang terserang
Sindrom
Hemoragi
Lalla Kumala Yulanda, Prof. Dr. Ir. Murwantoko, M.Si.; Indah Istiqomah, S.Pi., M.Si., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1128/JVI.01325-06
https://www.genome.jp/kegg-bin/show_pathway?hsa04650
https://www.genome.jp/kegg-bin/show_pathway?hsa04650
https://www.genome.jp/pathway/hsa04622
https://www.genome.jp/kegg-bin/show_pathway?hsa04630
https://www.genome.jp/kegg-bin/show_pathway?hsa04630
https://www.genome.jp/kegg-bin/show_brite?htext=hsa00001%2ekeg&selected=join-brite-kegg-1&extend=B27
https://www.genome.jp/kegg-bin/show_brite?htext=hsa00001%2ekeg&selected=join-brite-kegg-1&extend=B27
https://www.genome.jp/kegg-bin/show_brite?htext=hsa00001%2ekeg&selected=join-brite-kegg-1&extend=B27
https://www.genome.jp/pathway/hsa04621
https://www.genome.jp/pathway/hsa04660
https://www.genome.jp/pathway/hsa04612
https://www.genome.jp/pathway/hsa04620


85 

 

Levine, B., & Kroemer, G. (2019). Biological Functions of Autophagy Genes: A 

Disease Perspective. Cell, 176(1-2), 11–42. 

https://doi.org/10.1016/j.cell.2018.09.048. 

Liang, Y., Liu, H., Li, X., Huang, W., Huang, B., Xu, J., ... & Zhai, S. (2021). 

Molecular insight, expression profile and subcellular localization of two 

STAT family members, STAT1a and STAT2, from Japanese eel, Anguilla 

japonica. Gene, 769, 145257. https://doi.org/10.1016/j.gene.2020.145257. 

Livak, K. J., & Schmittgen, T. D. (2001). Analysis of relative gene expression data 

using real-time quantitative PCR and the 2(-Delta Delta C(T)) 

Method. Methods (San Diego, Calif.), 25(4), 402–408. 

https://doi.org/10.1006/meth.2001.1262. 

Mahardika, K., Zafran, Yamamoto, A., & Miyazaki, T. (2004). Susceptibility of 

juvenile humpback grouper Cromileptes altivelis to grouper sleepy disease 

iridovirus (GSDIV). Diseases of aquatic organisms, 59(1), 1–9. 

https://doi.org/10.3354/dao059001. 

Mendel, Y., J. Kaiserman, dan M. Pawlowski. 2020. Técnicas de Biología 

Molecular (Teknik Biologi Molekuler, alih bahasa: Budi Hidayat). Edisi ke-

2. Cambridge Stanford Books, UK. 

Mohanty, A., Sadangi, S., Paichha, M., & Samanta, M. (2020). Molecular 

characterization and expressional quantification of lgp2, a modulatory co-

receptor of RLR-signalling pathway in the Indian major carp Labeo rohita 

following pathogenic challenges and PAMP stimulations. Journal of fish 

biology, 96(6), 1399–1410. https://doi.org/10.1111/jfb.14308. 

Mooren, F.C. (2012). Encyclopedia of exercise medicine in health and disease. 

Springer-Verlag Berlin Heidelber.  

Naundorf, S., Schröder, M., Höflich, C., Suman, N., Volk, H. D., & Grütz, G. (2009). 

IL‐10 interferes directly with TCR‐induced IFN‐γ but not IL‐17 production 

in memory T cells. European journal of immunology, 39(4), 1066-1077.  

Nurliyana, M., Lukman, B., Ina-Salwany, M. Y., Zamri-Saad, M., Annas, S., Dong, 

H. T., ... & Amal, M. N. A. (2020). First evidence of scale drop disease virus 

in farmed Asian seabass (Lates calcarifer) in Malaysia. Aquaculture, 528, 

735600. https://doi.org/10.1016/j.aquaculture.2020.735600. 

O'Halloran J. (2000). Health Maintenance and Principal Microbial Diseases of 

Cultured Fishes. The Canadian Veterinary Journal, 41(4), 330. 

Owen, K. L., Brockwell, N. K., & Parker, B. S. (2019). JAK-STAT Signaling: A 

Double-Edged Sword of Immune Regulation and Cancer 

Ekspresi Gen Imunitas pada berbagai Organ Gurami (Osphronemus goramy) yang terserang
Sindrom
Hemoragi
Lalla Kumala Yulanda, Prof. Dr. Ir. Murwantoko, M.Si.; Indah Istiqomah, S.Pi., M.Si., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1016/j.cell.2018.09.048
https://doi.org/10.1016/j.gene.2020.145257
https://doi.org/10.1006/meth.2001.1262
https://doi.org/10.3354/dao059001
https://doi.org/10.1111/jfb.14308
https://doi.org/10.1016/j.aquaculture.2020.735600


86 

 

Progression. Cancers, 11(12), 2002. 

https://doi.org/10.3390/cancers11122002. 

Pattipeiluhu, S.M., Sahetapy, J.M.F., Rijoly, S.M.A. (2023). Buku ajar manajemen 

kesehatan ikan. Deepublish. Sleman.  

Payne, S. (2017). Chapter 6-Immunity and Resistance to Viruses. Viruses; Payne, 

S., Ed.; Academic Press: Cambridge, MA, USA, 61-71. 

Plumb, J. A., & Hanson, L. A. (2010). Health maintenance and principal microbial 

diseases of cultured fishes. John Wiley & Sons.  

Prager, I., & Watzl, C. (2019). Mechanisms of natural killer cell-mediated cellular 

cytotoxicity. Journal of leukocyte biology, 105(6), 1319–1329. 

https://doi.org/10.1002/JLB.MR0718-269R. 

Prince, S. A., & Wilson, L. M. (2006). Pathophysiology Clinical Concepts of 

Diseases Process. Missouri Mosby Elsevier. 

Quang, C. T., Zaniboni, B., & Ghysdael, J. (2017). A TCR-switchable cell death 

pathway in T-ALL. Oncoscience, 4(3-4), 17.  

Ramos, H. J., & Gale, M., Jr (2011). RIG-I like receptors and their signaling 

crosstalk in the regulation of antiviral immunity. Current opinion in virology, 

1(3), 167–176. https://doi.org/10.1016/j.coviro.2011.04.004. 

Randelli, E., Buonocore, F., & Scapigliati, G. (2008). Cell markers and determinants 

in fish immunology. Fish & shellfish immunology, 25(4), 326-340. 

River T. M. (1937). Viruses and Koch's Postulates. Journal of bacteriology, 33(1), 

1–12. https://doi.org/10.1128/jb.33.1.1-12.1937. 

Rizzo, S., Schiuma, G., Beltrami, S., Gentili, V., Rizzo, R., & Bortolotti, D. (2021). 

Role of KIR receptor in NK regulation during viral infections. Immuno, 1(3), 

305-331. http://dx.doi.org/10.3390/immuno1030021. 

Saanin, H. (1984). Klasifikasi dan Kunci Identifikasi Ikan. Bandung (ID): PT Cipta.  

Sanders E. R. (2012). Aseptic laboratory techniques: plating methods. Journal of 

visualized experiments : JoVE, (63), e3064. https://doi.org/10.3791/3064. 

Sarais, F., Kummerow, S., Montero, R., Rebl, H., Köllner, B., Goldammer, T., Collet, 

B., & Rebl, A. (2021). PIAS Factors from Rainbow Trout Control NF-κB- 

and STAT-Dependent Gene Expression. International journal of molecular 

sciences, 22(23), 12815. https://doi.org/10.3390/ijms222312815. 

Sato, S., Sugiyama, M., Yamamoto, M., Watanabe, Y., Kawai, T., Takeda, K., & 

Akira, S. (2003). Toll/IL-1 receptor domain-containing adaptor inducing 

Ekspresi Gen Imunitas pada berbagai Organ Gurami (Osphronemus goramy) yang terserang
Sindrom
Hemoragi
Lalla Kumala Yulanda, Prof. Dr. Ir. Murwantoko, M.Si.; Indah Istiqomah, S.Pi., M.Si., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.3390/cancers11122002
https://doi.org/10.1002/JLB.MR0718-269R
https://doi.org/10.1016/j.coviro.2011.04.004
https://doi.org/10.1128/jb.33.1.1-12.1937
http://dx.doi.org/10.3390/immuno1030021
https://doi.org/10.3791/3064
https://doi.org/10.3390/ijms222312815


87 

 

IFN-β (TRIF) associates with TNF receptor-associated factor 6 and TANK-

binding kinase 1, and activates two distinct transcription factors, NF-κB and 

IFN-regulatory factor-3, in the Toll-like receptor signaling. The Journal of 

Immunology, 171(8), 4304-4310. 

https://doi.org/10.4049/jimmunol.171.8.4304. 

Saxena, M., & Yeretssian, G. (2014). NOD-Like Receptors: Master Regulators of 

Inflammation and Cancer. Frontiers in immunology, 5, 327. 

https://doi.org/10.3389/fimmu.2014.00327. 

Schroder, K., & Tschopp, J. (2010). The inflammasomes. Cell, 140(6), 821–832. 

https://doi.org/10.1016/j.cell.2010.01.040. 

Senapin, S., Dong, H. T., Meemetta, W., Gangnonngiw, W., Sangsuriya, P., 

Vanichviriyakit, R., Sonthi, M., & Nuangsaeng, B. (2019). Mortality from 

scale drop disease in farmed Lates calcarifer in Southeast Asia. Journal of 

fish diseases, 42(1), 119–127. https://doi.org/10.1111/jfd.12915. 

Shi, J., Zhang, Y. B., Liu, T. K., Sun, F., & Gui, J. F. (2012). Subcellular localization 

and functional characterization of a fish IRF9 from crucian carp Carassius 

auratus. Fish & shellfish immunology, 33(2), 258–266. 

https://doi.org/10.1016/j.fsi.2012.05.014. 

Shoemaker, C. A., Klesius, P. H., & Lim, C. (2001). Immunity and disease resistance 

in fish. Nutrition and fish health, 149-162.  

Shrivastava, S., & Ray, R. B. (2014). Hepatitis C Virus Infection, Autophagy, and 

Innate Immune Response. Autophagy: Cancer, Other Pathologies, 

Inflammation, Immunity, Infection, and Aging, 163-172. 

Shuai, K., & Liu, B. (2003). Regulation of JAK-STAT signalling in the immune 

system. Nature reviews. Immunology, 3(11), 900–911. 

https://doi.org/10.1038/nri1226 

Sitanggang, M. & Sarwono, B. (2011). Budidaya Gurame (ed. Rev). Penebar 

Swadaya, Jakarta. 

Soedarto. (2014). Kamus Bergambar Alergi & Imunologi. Sagung Seto. Jakarta. 

Standar Nasional Indonesia (SNI). (2006). Produksi gurame (Ophronemus goramy 

Lac) kelas pembesaran di kolam. Badan Standardisasi Nasional 01-7241-

2006. 

Statistik.kkp.go.id. Data jumlah pembudaya ikan tawar menurut provinsi (orang). 

Retrievedfrom https://statistik.kkp.go.id/home.php?m=nelayan&i=6#panel-

footer-kpda. 

Ekspresi Gen Imunitas pada berbagai Organ Gurami (Osphronemus goramy) yang terserang
Sindrom
Hemoragi
Lalla Kumala Yulanda, Prof. Dr. Ir. Murwantoko, M.Si.; Indah Istiqomah, S.Pi., M.Si., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.4049/jimmunol.171.8.4304
https://doi.org/10.3389/fimmu.2014.00327
https://doi.org/10.1016/j.cell.2010.01.040
https://doi.org/10.1111/jfd.12915
https://doi.org/10.1016/j.fsi.2012.05.014
https://doi.org/10.1038/nri1226
https://statistik.kkp.go.id/home.php?m=nelayan&i=6#panel-footer-kpda
https://statistik.kkp.go.id/home.php?m=nelayan&i=6#panel-footer-kpda


88 

 

Steen, H. C., & Gamero, A. M. (2013). STAT2 phosphorylation and signaling. Jak-

Stat, 2(4), e25790.. https://doi.org/10.4161/jkst.25790. 

Stewart, G. R., & Young, D. B. (2004). Heat-shock proteins and the host-pathogen 

interaction during bacterial infection. Current opinion in immunology, 16(4), 

506–510. https://doi.org/10.1016/j.coi.2004.05.007. 

Strieter, R. M., Polverini, P. J., Kunkel, S. L., Arenberg, D. A., Burdick, M. D., 

Kasper, J., Dzuiba, J., Van Damme, J., Walz, A., & Marriott, D. (1995). The 

functional role of the ELR motif in CXC chemokine-mediated angiogenesis. 

The Journal of biological chemistry, 270(45), 27348–27357. 

https://doi.org/10.1074/jbc.270.45.27348. 

Su, C., Tang, Y. D., & Zheng, C. (2021). DExD/H-box helicases: multifunctional 

regulators in antiviral innate immunity. Cellular and molecular life 

sciences : CMLS, 79(1), 2. https://doi.org/10.1007/s00018-021-04072-6. 

Sudthongkong, C., Miyata, M., & Miyazaki, T. (2002). Iridovirus disease in two 

ornamental tropical freshwater fishes: African lampeye and dwarf gourami. 

Diseases of aquatic organisms, 48(3), 163–173. 

https://doi.org/10.3354/dao048163. 

Sugiyono. (2016). Metode penelitian kuantitatif, kualitatif, dan R&D. Alfabeta. 

Bandung. 

Sukenda, S., Gardenia, L., Zairin, M., Lusiastuti, A., Alimudin, A. (2020). 

Identification of giant gourami iridovirus (GGIV): a new infectious spleen 

and kidney necrosis virus (ISKNV) from natural outbreak in cultured 

Osphronemus goramy. Aquacult Int 28, 1069–1082. 

https://doi.org/10.1007/s10499-020-00513-4. 

Swaminathan, T. R., Raj, N. S., Preena, P. G., Pradhan, P. K., Sood, N., Kumar, R. 

G., Sudhagar, A., & Sood, N. K. (2021). Infectious spleen and kidney 

necrosis virus-associated large-scale mortality in farmed giant gourami, 

Osphronemus goramy, in India. Journal of fish diseases, 44(12), 2043–2053. 

https://doi.org/10.1111/jfd.13519. 

Talavera-López, C., Bediako, Y., Lin, J. W., Joseph Valletta, J., Recker, M., & 

Langhorne, J. (2019). Comparison of whole blood and spleen transcriptional 

signatures over the course of an experimental malaria infection. Scientific 

reports, 9(1), 15853. https://doi.org/10.1038/s41598-019-52388-y. 

Tort, L., Balasch, J. C., & Mackenzie, S. (2003). Fish immune system. A crossroads 

between innate and adaptive responses. Inmunología, 22(3), 277-286.  

Tripathi, D. K., & Poluri, K. M. (2020). Molecular insights into kinase mediated 

signaling pathways of chemokines and their cognate G protein coupled 

Ekspresi Gen Imunitas pada berbagai Organ Gurami (Osphronemus goramy) yang terserang
Sindrom
Hemoragi
Lalla Kumala Yulanda, Prof. Dr. Ir. Murwantoko, M.Si.; Indah Istiqomah, S.Pi., M.Si., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.4161/jkst.25790
https://doi.org/10.1016/j.coi.2004.05.007
https://doi.org/10.1074/jbc.270.45.27348
https://doi.org/10.1007/s00018-021-04072-6
https://doi.org/10.3354/dao048163
https://doi.org/10.1007/s10499-020-00513-4
https://doi.org/10.1111/jfd.13519
https://doi.org/10.1038/s41598-019-52388-y


89 

 

receptors. Frontiers in bioscience (Landmark edition), 25(7), 1361–1385. 

https://doi.org/10.2741/4860. 

Uribe, C., Folch, H., Enriquez, R., & Moran, G. (2011). Innate and adaptive 

immunity in teleost fish: A review. Veterinarni Medicina, 56(10), 486–503. 

https://doi.org/10.17221/3294-VETMED. 

Wei, C. C., Luo, Z., Song, Y. F., Pan, Y. X., & Zhuo, M. Q. (2018). Characterization 

of twelve autophagy-related genes from yellow catfish Pelteobagrus 

fulvidraco and their transcriptional responses to waterborne zinc exposure. 

Ecological Indicators, 93, 677-686. 

https://doi.org/10.1016/j.ecolind.2018.05.068. 

Winconsin Veterinary Diagnostic Laboratory. (2013). Real Time PCR Ct Values. 

University of Wisconsin. Madison.  

World Organisation of Animal Health. (2009). Chapter 2. 3. 3. Epizootic Ulcerativa 

Syndrome. Manual of Diagnostic Test for Aquatic Animals 2009. 

World Organisation of Animal Health. (2023). Chapter2. 3. 9. Infection with spring 

viraemia of carp virus. WOAH Aquatic Manual 2023.  

Xiao, Y., Yu, L., Gui, G., Gong, Y., Wen, X., Xia, W., Yang, H., & Zhang, L. (2019). 

Molecular Cloning and Expression Analysis of Interleukin-8 and -10 in 

Yellow Catfish and in Response to Bacterial Pathogen Infection. BioMed 

research international, 2019, 9617659. 

https://doi.org/10.1155/2019/9617659. 

Xu, Y. G., Chai, L. H., Shi, W., Wang, D. D., Zhang, J. Y., & Xiao, X. H. (2017). 

Transcriptome profiling and digital gene expression analysis of the skin of 

Dybowski's frog (Rana dybowskii) exposed to Aeromonas hydrophila. 

Applied microbiology and biotechnology, 101(14), 5799–5808. 

https://doi.org/10.1007/s00253-017-8385-3. 

Xu, Z., Liao, J., Zhang, D., Liu, S., Zhang, L., Kang, S., Xu, L., Chen, H., Peng, W., 

Zhou, S., Qin, Q., & Wei, J. (2023). Isolation, Characterization, and 

Transcriptome Analysis of an ISKNV-Like Virus from Largemouth Bass. 

Viruses, 15(2), 398. https://doi.org/10.3390/v15020398. 

Yasa, N. S., Murwantoko, M., Handayani, N. S., Triastutik, G., & Anshory, L. 

(2020). Physiological, biochemical and HSP70 and HSP90 gene expression 

profiles of tropical abalone Haliotis squamata in response to Vibrio 

alginolyticus infection. Indonesian Journal of Biotechnology, 25(1), 12-20. 

https://doi.org/10.22146/ijbiotech.51322. 

Ekspresi Gen Imunitas pada berbagai Organ Gurami (Osphronemus goramy) yang terserang
Sindrom
Hemoragi
Lalla Kumala Yulanda, Prof. Dr. Ir. Murwantoko, M.Si.; Indah Istiqomah, S.Pi., M.Si., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.2741/4860
https://doi.org/10.17221/3294-VETMED
https://doi.org/10.1016/j.ecolind.2018.05.068
https://doi.org/10.1155/2019/9617659
https://doi.org/10.1007/s00253-017-8385-3
https://doi.org/10.3390/v15020398
https://doi.org/10.22146/ijbiotech.51322


90 

 

Yoshimura, A., Naka, T., & Kubo, M. (2007). SOCS proteins, cytokine signalling 

and immune regulation. Nature reviews. Immunology, 7(6), 454–465. 

https://doi.org/10.1038/nri2093. 

You, S. L., Jiang, X. X., Zhang, G. R., Ji, W., Ma, X. F., Zhou, X., & Wei, K. J. 

(2023). Molecular Characterization of Nine TRAF Genes in Yellow Catfish 

(Pelteobagrus fulvidraco) and Their Expression Profiling in Response to 

Edwardsiella ictaluri Infection. International journal of molecular sciences, 

24(9), 8363. https://doi.org/10.3390/ijms24098363. 

Yu, L., Zhang, L., Yang, H., Gui, G., Liu, Y., & Xiao, Y. (2018). Identification and 

characterization of the myeloid differentiation factor 88 gene in yellow 

catfish. 3 Biotech, 8(10), 430. https://doi.org/10.1007/s13205-018-1448-z. 

Zhang, F., Qiu, X., Liu, Y., Wang, J., Li, X., & Wang, X. (2017). Expression 

analysis of three immune genes Interferon-gamma, Mx and Interferon 

regulatory factor-1 of Japanese flounder (Paralichthys olivaceus). Brazilian 

Archives of Biology and Technology, 60. 

Zhang, L., Wang, Y., Xiao, F., Wang, S., Xing, G., Li, Y., ... & Zhang, L. (2014). 

CKIP-1 regulates macrophage proliferation by inhibiting TRAF6-mediated 

Akt activation. Cell research, 24(6), 742-761. 

Zhi, T., Xu, X., Chen, J., Zheng, Y., Zhang, S., Peng, J., Brown, C. L., & Yang, T. 

(2018). Expression of immune-related genes of Nile tilapia Oreochromis 

niloticus after Gyrodactylus cichlidarum and Cichlidogyrus sclerosus 

infections demonstrating immunosupression in coinfection. Fish and 

Shellfish Immunology,80(February),397–404 

https://doi.org/10.1016/j.fsi.2018.05.060. 

Zhu, X. L., Zellweger, R., Zhu, X. H., Ayala, A., & Chaudry, I. H. (1995). Cytokine 

gene expression in splenic macrophages and Kupffer cells following 

haemorrhage. Cytokine, 7(1), 8–14. https://doi.org/10.1006/cyto.1995.1002. 

Zhu, Y., Shan, S., Feng, H., Jiang, L., An, L., Yang, G., & Li, H. (2019). Molecular 

characterization and functional analysis of interferon regulatory factor 9 

(irf9) in common carp Cyprinus carpio: a pivotal molecule in the Ifn 

response against pathogens. Journal of Fish Biology, 95(2), 510-519. 

https://doi.org/10.1111/jfb.14000. 

Zorriehzahra, M. J., & Banaederakhshan, R. (2015). Early mortality syndrome 

(EMS) as new emerging threat in shrimp industry. Adv. Anim. Vet. Sci, 3(2S), 

64-72.  DOI:10.14737/journal.aavs/2015/3.2s.64.72. 

 

 

  

Ekspresi Gen Imunitas pada berbagai Organ Gurami (Osphronemus goramy) yang terserang
Sindrom
Hemoragi
Lalla Kumala Yulanda, Prof. Dr. Ir. Murwantoko, M.Si.; Indah Istiqomah, S.Pi., M.Si., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1038/nri2093
https://doi.org/10.3390/ijms24098363
https://doi.org/10.1007/s13205-018-1448-z
https://doi.org/10.1016/j.fsi.2018.05.060
https://doi.org/10.1006/cyto.1995.1002
https://doi.org/10.1111/jfb.14000
http://dx.doi.org/10.14737/journal.aavs/2015/3.2s.64.72

	DAFTAR PUSTAKA

