KARAKTERISASI GEN NEURAMINIDASE (NA) DAN POLYMERASE BASIC 2 (PB2) VIRUS AVIAN
INFLUENZA H5N1

SUB-SUB-CLADE 2.3.2

UNIVERSITAS RINTO SUKOCO, Dr. drh. Michael Haryadi Wibowo, MP.; drh. Sitarina Widyarini, MP., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Abdelsalam, A.Z.E., Ibrahim, M.M.M., Abdelwhab, E.M., and Hafez, H.M., 2011.
Development of duplex and triplex conventional RT-PCR for the detection of
HS5N1 avian influenza virus. Arch. Gflulgelk. 75 (3): 191-195.

Achenbach, J.E., and Bowen, R.A., .2011. Transmission of avian influenza a viruses
among species in an artificial backyard. PLoS ONE. 6(3):1-7.

Air, G.M., 2012. Influenza neuraminidase. Influenza and Other Respiratory Viruses.
6(4): 245-256.

Air, G. M., & Laver, W. G. (1989). The neuraminidase of influenza virus. Proteins:
Structure, Function, and Bioinformatics. 6(4): 341-356.

Aisyah, R., Asmara, W., and Wibawa, T., 2010. Analisis Molekuler Gen
Polymerase Basic 2 ( PB 2 ) Virus Avian Influenza H5N1 yang Diisolasi dari
Unggas Asal Purworejo, Jawa Tengah dan Bantul, Yogyakarta. Biomedika,
2:6-16.

Alexander, D.J., 2007. Summary of avian influenza activity in Europe, Asia, Africa
and Australia, 2002-2006. Avian Diseases. 51(1): 161-166.

Allison, A.B., Ballard, J.R., Tesh, R.B., Brown, J.D., Ruder, M.G., KeelM.K.,
Munk,B. A., Mickley, R.M., Gibbs, S.E.J., Travassos, R., Amelia P.A., Ellis,
J.C., Ip, H.S., Valerie, 1., Rogers, M.B., Ghedin, E., Holmes, E. C.,Parrish,
C.R., and Dwyer, C., 2015. Cyclic Avian Mass Mortality in the Northeastern
United States Is Associated with a Novel Orthomyxovirus. Journal of
Virology. 89(2): 1389-1403.

Almond, J.W., 1977. A Single Gene Determines the Host Range of Influenza Virus
. Nature. 270: 617-618.

Andesfha, E., Ramlah, K.K.N., Djusa, E.R., Muchariny, H., 2012. Identifikasi
Molekuler Dinamika Genetik Virus Avian Influenza Subtipe H5N1 Clade
2.1.3 dan 2.3.2. BPPMSOH. Bogor.

Anonim, 2013. Jateng Jadi Daerah Rawan Penyebaran Al Clade 2.3.2.
http://www.solopos.com/2013/01/02/jateng-jadi-daerah-rawan-penyebaran-ai-
clade-2-3-2-364005, diakses tanggal 1 Pebruari 2018.

Anonim. 2016. Waspadai Virus Flu Burung (H5N1), Dinas Kesehatan Provinsi
Jabar,http://www.diskes.jabarprov.go.id/index.php/post/read/2016/492/Waspa
dai-Virus-Flu-Burung-H5N1, diakses tanggal 22 September 2018.

73



KARAKTERISASI GEN NEURAMINIDASE (NA) DAN POLYMERASE BASIC 2 (PB2) VIRUS AVIAN
INFLUENZA H5N1

SUB-SUB-CLADE 2.3.2

UNIVERSITAS RINTO SUKOCO, Dr. drh. Michael Haryadi Wibowo, MP.; drh. Sitarina Widyarini, MP., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

Anonim, 2017. Statistik Peternakan dan Kesehatan Hewan 2017, Direktorat Jenderal
Peternakan dan Kesehatan Hewan, http://ditjenpkh.pertanian.go.id/user-
files/File/Buku_Statistik 2017 (ebook. pdf?time=1505127443012, diakses
tanggal 18 Juli 2018

Anonim, 2017b. Situasi Kejadian Avian Influenza (Al) Pada Unggas sampai dengan
31 Agustus 2017. http://ditjenpkh.pertanian.go.id/situasi-kejadian-avian-
influenza-ai-pada-unggas-kondisi-s-d-31-agustus-2017, diakses tanggal 5 Juli
2018.

Anonim, 2017c. Kemenkes Umumkan Kasus Flu Burung ke 200.
http://www.depkes.go.id/article/view/17110800005/kemenkes-umumkan-
kasus-flu-burung-ke-200.html, diakses tanggal 5 Juli 2018.

Asmara, W., 2007. Peran Biologi Molekuler dalam Pengendalian Avian Influenza
dan Flu Burung. Pidato Pengukuhan Guru Besar FKH. UGM. Yogyakarta.

Barman, S., Adhikary, L., Chakrabarti, A.K., Kawaoka, Y., Nayak, D., and Bernas,
C., 2004. Role of Transmembrane Domain and Cytoplasmic Tail Amino Acid
Sequences of Influenza A Virus Neuraminidase in Raft Association and Virus
Budding Role of Transmembrane Domain and Cytoplasmic Tail Amino Acid

Sequences of Influenza A Virus Neuraminidase. Journal of Virology. 78(10):
5258-52609.

Barman, S., Ali, A., Hui, EX.W., Adhikary, L., and Nayak, D.P., 2001. Transport
of viral proteins to the apical membranes and interaction of matrix protein

with glycoproteins in the assembly of influenza viruses. Virus Research.
77(1): 61-69.

Basuno, E., 2008. Review Dampak wabah dan kebijakan pengendalian Avian
Influenza di Indonesia. Analisis Kebijakan Pertanian. 6(70): 314-334.

Bouvier, N.M., and Palese, P., 2008. The Biology of Influenza Viruses. Vaccine,
49(18): 1841-1850.

Bright, R.A., Ross, T.M., Subbarao, K., Robinson, H.L., and Katz, J.M., 2003.
Impact of glycosylation on the immunogenicity of a DNA-based influenza H5
HA vaccine. Virology. 308:270-278.

Bui, M., Wills, E.G., Helenius, A., and Whittaker, G.R., 2000. Role of the Influenza
Virus M1 Protein in Nuclear Export of Viral Ribonucleoproteins. Journal of
Virology. 74(4):1781-1786.

Capua, 1., and Alexander, D.J., 2008. Ecology, epidemiology and human health
implications of avian influenza viruses: Why do we need to share genetic

74



KARAKTERISASI GEN NEURAMINIDASE (NA) DAN POLYMERASE BASIC 2 (PB2) VIRUS AVIAN
INFLUENZA H5N1

SUB-SUB-CLADE 2.3.2

UNIVERSITAS RINTO SUKOCO, Dr. drh. Michael Haryadi Wibowo, MP.; drh. Sitarina Widyarini, MP., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

data?. Zoonoses and Public Health. 55(1): 2-15.

Capua, 1., and Marangon, S., 2000. The avian influenza epidemic in Italy, 1999-
2000. A review. Avian Pathology. 9457(4): 289-294.

Cauldwell, A.V., Long, J.S., Moncorge, O., and Barclay, W.S., 2014. Viral
Determinants of Influenza A Virus Host Range. Journal of General Virology.
95(6): 1193-1210.

Chen, H., Deng, G., Li, Z., Tian, G., Li, Y., Jiao, P., Zhang, L., Liu, Z., Webster, R.,
Yu, K., 2004. The evolution of H5N1 influenza viruses in ducks in southern
China. Proceedings of the National Academy of Sciences. 101(28): 10452-
10457.

Chen, W., Zhong, Y., Qin, Y., Sun, S., and Li, Z., 2012. The Evolutionary Pattern of
Glycosylation Sites in Influenza Virus (H5N1) Hemagglutinin and
Neuraminidase. PLoS ONE, 7(11): 1-11.

Colman, P. M., 1994. Influenza virus neuraminidase: Structure, antibodies, and
inhibitors. Protein Science. 3:1687-1696.

Comin, A., Toft, N., Stegeman, A., Klinkenberg, D., and Marangon, S., 2013.
Serological diagnosis of avian influenza in poultry: Is the haemagglutination
inhibition test really the “gold standard”?. Influenza and Other Respiratory
Viruses. 7(3):257-264.

Das, A., Spackman, E., Senne, D., Pedersen, J., and Suarez, D.L., 2006.
Development of an Internal Positive Control for Rapid Diagnosis of Avian
Influenza Virus Infections by Real-Time Reverse Transcription-PCR with
Lyophilized Reagents. Journal of Clinical Microbiology, 44(9): 3065-3073.

Dharmayanti, N.L.P.I., Hewajuli, D.A.A., Ratnawati, R., Indriani., Darminto., 2010.
Karakter Genetik Protein Membran Virus Avian Influenza Subtipe H5NI.
Jurnal llmu Ternak dan Veteriner. 15(3): 231-239.

Dharmayanti, N., Hartawan, R., Hewajuli, D., and Pudjiatmoko, W.H., 2013.
Karakteristik Molekuler dan Patogenesitas Virus H5N1 clade 2.3.2 asal
Indonesia. Jurnal Ilmu Ternak dan Veteriner. 18(2): 99-113.

Dovas, C.I., Papanastassopoulou, M., Georgiadis, M.P., Chatzinasiou, E., Maliogka,
V.I., and Georgiades, G.K., 2010. Detection and Quantification of infectious
avian influenza A (H5N1) virus in environmental water by using real-time
reverse transcription-PCR. Applied and Environmental Microbiology. 76(7):
2165-2174.

75



KARAKTERISASI GEN NEURAMINIDASE (NA) DAN POLYMERASE BASIC 2 (PB2) VIRUS AVIAN
INFLUENZA H5N1

SUB-SUB-CLADE 2.3.2

UNIVERSITAS RINTO SUKOCO, Dr. drh. Michael Haryadi Wibowo, MP.; drh. Sitarina Widyarini, MP., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

Dugan, V. G., Chen, R., Spiro, D. J., Sengamalay, N., Zaborsky, J., Nolting, J.,
Swayne, D.E., Runstadler, J.A., Happ, G.M., Dennis, A., Wang, R., Slemons,
R.D., Holmes, E.C., and Taubenberger, J.K., 2008. The Evolutionary Genetics
and Emergence of Avian Influenza Viruses in Wild Birds. PLoS Pathogens.
4(5):1-9.

Easterday, B.C., Hinshaw, V.S. and Halvorson, D. A., 1997.Influenza. In: Diseases
of Poultry, 12th Edn., B.W.Calneck, H.J. Barnes, C.W.V. Beard,
L.R.McDougald and Y.M. Saif Eds, lowa State UniversityPress, Ames, IA.,
pp: 162-163.

Elfidasari, D., Frisa, A., Soejoedono, R.D., Murtini, S., and Solihin, D.D., 2015.
Mekanisme Penyebaran Virus Avian influenza Subtipe HSN1 pada Burung
Air Liar dan Unggas Peliharaan di Kawasan Cagar Alam Pulau Dua Serang.
Bio Wallacea. 1(2):93-97.

Elvinger, F., Akey, B.L., Senne, D.A., Pierson, F.W., Porter-spalding, B.A.,
Spackman, E., and Suarez, D.L., 2007. Characteristics of diagnostic tests used
in the 2002 low-pathogenicity avian influenza H7N2 outbreak in Virginia.
Journal of Veterinary Diagnostic Investigation. 19:341-348.

FAO. 2017. Laporan Tahunan 2016 Emergency Centre For Transboundary Animal
Diseases (ECTAD) Indonesia. Jakarta. Hal: 1-4

Farhangi, A., Goliaei, B., Kavousi, K., Ashtari, A., Bayatzadeh, M.A., and
Pourbakhsh, A., 2017. A bioinformatics study of complete amino acid
sequences’ changes of hemagglutinin antigen of HINI influenza viruses in
genbank from year 2006 to 2013 in Iran. Jundishapur Journal of
Microbiology. 10(8): 123—129.

Feldmann, A., Schifer, M.K., Garten, W., & Klenk, H.D., 2000. Targeted Infection
of Endothelial Cells by Avian Influenza Virus A/FPV/Rostock/34 (H7N1) in
Chicken Embryos. Journal of Virology. 74(17): 8018-8027.

Fontana, J., Cardone, G., Heymann, J.B., Winkler, D.C., and Steven, A.C. 2012.
Structural Changes in Influenza Virus at Low pH Characterized by Cryo-
Electron Tomography. Journal of Virology. 86(6): 2919-2929.

Fouchier, R.A.M., Munster,V., Wallensten, A., Bestebroer, T.M., Herfst, S., Smith,
D., Guus, F.R., Olsen, B., and Osterhaus, A.D.M.E., 2005. Characterization of

a Novel Influenza A Virus Hemagglutinin Subtype ( H16 ) Obtained from
Black-Headed Gulls. Journal of Virology. 79(5): 2814-2822.

Franca, M., Stallknecht, D.E., Poulson, R., Brown, J., and Howerth, EW., 2012.
The Pathogenesis of Low Pathogenic Avian Influenza in Mallards. Avian

76



KARAKTERISASI GEN NEURAMINIDASE (NA) DAN POLYMERASE BASIC 2 (PB2) VIRUS AVIAN
INFLUENZA H5N1

SUB-SUB-CLADE 2.3.2

UNIVERSITAS RINTO SUKOCO, Dr. drh. Michael Haryadi Wibowo, MP.; drh. Sitarina Widyarini, MP., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

Diseases. 56(4s1): 976-980.

Gamblin, S.J., and Skehel, J.J., 2010. Influenza hemagglutinin and neuraminidase
membrane glycoproteins. Journal of Biological Chemistry. 285(37): 28403-
28409.

Gerber, M., Isel, C., Moules, V., and Marquet, R., 2014. Selective Packaging of The
Influenza A Genome and Consequences for Genetic Reassortment. Trends in
Microbiology: 1-10.

Giannecchini, S., Clausi, V., Di,L., Falcone, E., Terregino, C., Toffan, A., Cilloni,
F., Matrosovich, M., Gambaryan, A. S., Bovin, N.V., Delogu, M., Capua, L.,
Donatelli, 1., Azzi, A., 2010. Molecular adaptation of an H7N3 wild duck in fl
uenza virus following experimental multiple passages in quail and turkey.
Virology. 408(2): 167-173.

Giglio, S., 2003. Demonstration of preferential binding of SYBR Green I to specific
DNA fragments in real-time multiplex PCR. Nucleic Acids Research. 31(22):
1-5.

Gubareva, L.V., 2004. Molecular mechanisms of influenza virus resistance to
neuraminidase inhibitors. Virus Genes. 103: 199-203.

Gubareva, L.V, and Webster, R.G., 2001. Comparison of the Activities of
Zanamivir, Oseltamivir, and RWJ-270201 against Clinical Isolates of
Influenza Virus and Neuraminidase Inhibitor-Resistant  Variants.
Antimicrobial Agents and Chemotherapy. 45(12):3403-3408.

Ha, Y., Stevens, D.J., Skehel, J.J., and Wiley, D.C., 2002. H5 Avian and H9 Swine
Influenza Virus Haemagglutinin Structures: Possible Origin of Influenza
Subtypes. The EMBO Journal. 21(5): 865-875.

Hagag, 1.T., Mansour, S.M.G., Zhang, Z., Ali, A.A.H., Ismaiel, E.B.M., Salama,
A.A., Cardona, C.J., Collins, J., Xing, Z., 2015. Pathogenicity of Highly
Pathogenic Avian Influenza Virus H5NI1 in Naturally Infected Poultry in
Egypt. Plos One. 10(5):1-15.

Hale, B.G., Randall, R.E., Ortin, J., and Jackson, D., 2008. The multifunctional NS1
protein of influenza A viruses. Journal of General Virology. 8§9(10): 2359-
2376.

Hatta, M., Gao, P., and Halfmann, P., 2001. Viruses Molecular Basis for High
Virulence of Hong Kong H5N1 Influenza A Viruses. Science, 293:1840-1842.

Hatta, M., Hatta, Y., Kim, J. H., Watanabe, S., Shinya, K., Nguyen, T., Phuong,

77



KARAKTERISASI GEN NEURAMINIDASE (NA) DAN POLYMERASE BASIC 2 (PB2) VIRUS AVIAN
INFLUENZA H5N1

SUB-SUB-CLADE 2.3.2

UNIVERSITAS RINTO SUKOCO, Dr. drh. Michael Haryadi Wibowo, MP.; drh. Sitarina Widyarini, MP., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

S.L., Quynh, M.L., Kawaoka, Y., 2007. Growth of H5N1 influenza A viruses
in the upper respiratory tracts of mice. PLoS Pathogens, 3(10): 1374-1379.

Herfst, S., Schrauwen, E.J.A., Linster, M., Chutinimitkul, S., De,E., Munster, V.J.,
Sorrell, E.M., Bestebroer, T.M., Burke, D.F., Derek, J.S., Rimmelzwaan, G.F.,
Osterhaus, A.D.M.E., and Fouchier, R. A.M., 2016. Airborne Transmission of
Influenza A/H5N1 Virus Between Ferrets. Science, 336(6088): 1534-1541.

Hoffmann, T. W., Munier, S., Larcher, T., Soubieux, D., Ledevin, M., Esnault, E.,
Tourdes, A., Croville, G., Guerin, J.L., Quere, P., Volmer, R., Naffakh, N.,
and Marc, D., 2012. Length Variations in the NA Stalk of an H7N1 Influenza
Virus Have Opposite Effects on Viral Excretion in Chickens and Ducks.
Journal of Virology. 86(1): 584-588.

Horimoto, T., and Kawaoka, Y., 1995. The Hemaglutinin Cleavability of a virulent
Avian Influenza Virus by Subtilisin-like Endoprotease is Influenced by the
Amino Acid Immediately Downstream of Cleavaga Site. Virology. 210: 466-
470.

Horimoto, T., and Kawaoka, Y., 2001. Pandemic Threat Posed by Avian Influenza
A Viruses. Clinical Microbiology Reviews. 14(1):129-149.

Hudjetz, B., and Gabriel, G., 2012. Human-like PB2 627K Influenza Virus
Polymerase Activity is Regulated by Importin-al and -a7. PLoS Pathogens.
8(1): 1-13.

Hulse, D.J., Webster, R.G., Russell, R.J., and Perez, D.R., 2004. Molecular
Determinants within the Surface Proteins Involved in the Pathogenicity of
HS5N1 Influenza Viruses in Chickens. Journal of Virology. 78(18): 9954-9964.

Hurt, A. C., Selleck, P., Komadina, N., Shaw,R., Brown, L., and Barr, 1.G., 2007.
Susceptibility of highly pathogenic A (H5N1) avian influenza viruses to the
neuraminidase inhibitors and adamantanes. Antiviral Research. 73: 228-231.

Ito, T., Couceiro, J.N.S.S., Kelm, S., Baum, L.G., Krauss, S., Castrucci, M.R.,
Donatelli, 1., Kida, H., Paulson, J.C., Webster, R.G., and Kawaoka, Y., 1998.

Molecular Basis for the Generation in Pigs of Influenza A Viruses with
Pandemic Potential. Journal of Virology. 72(9): 7367-7373.

Ives, J.A.L., Carr, J.A., Mendel,D.B., Tai, C.Y., Lambkin, R., Kelly, L., Oxford, J.S.
Hayden, F.G. and Roberts, N.A., 2002. The H274Y mutation in the influenza
A/HINI neuraminidase active site following oseltamivir phosphate treatment
leave virus severely compromised both in vitro and in vivo. Antiviral

Research. 55(2): 307-317.

78



KARAKTERISASI GEN NEURAMINIDASE (NA) DAN POLYMERASE BASIC 2 (PB2) VIRUS AVIAN
INFLUENZA H5N1

SUB-SUB-CLADE 2.3.2

UNIVERSITAS RINTO SUKOCO, Dr. drh. Michael Haryadi Wibowo, MP.; drh. Sitarina Widyarini, MP., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

Jin, H., Leser, G.P., Zhang, J., and Lamb, R.A., 1997. Influenza virus hemagglutinin
and neuraminidase cytoplasmic tails control particle shape. EMBO Journal.
16(6):1236-1247.

Jong, M.D.De, and Tinh, T., 2006. Avian influenza A ( HSN1) . Journal of Clinical
Virology. 35:2-13.

Kandun, I.N., Wibisono, H., Sedyaningsih, E.R., Yusharmen, Hadisoedarsuno, W.,
Purba, W., Santoso, H., Septiawati, C., Tresnaningsih, E., Heriyanto, B.,
Yuwono, D., Harun, S., Soeroso, S., Giriputra, S., Blair, P.J., Jeremijenko, A.,
Kosasih, H., Putnam, S.D., Samaan, G., Silitonga, M., Chan, K.H., Poon,
L.LM., Lim, W., Klimov, A., Lindstrom, S., Guan, Y., Donis, R., Katz, J.,
Cox, N., Peiris, M., Uyeki, TM. 2006. Three Indonesian clusters of H5N1
virus infection in 2005. New England Journal of Medicine. 355: 2186-2194

Kapoor, S., and Dhama, K., 2014. Insight into influenza viruses of animals and
humans. In Insight into Influenza Viruses of Animals and Humans. 1-13.
Springer, Cham. https://doi.org/10.1007/978-3-319-05512-1

Kimble, B., Nieto, G.R., and Perez, D.R., 2010. Characterization of influenza virus
sialic acid receptors in minor poultry species. Virology Journal. 7(365):1-10.

Kirui, J., Bucci, M. D., and Poole, D. S., 2014. Conserved Features of the PB2 627
Domain Impact Influenza Virus Polymerase Function and Replication.
Journals. ASM.Org., 88(11): 5977-5986.

Kobasa, D., Wells, K., and Kawaoka, Y., 2001. Amino acids responsible for the
absolute sialidase activity of the influenza A virus neuraminidase: relationship
to growth in the duck intestine. Journal of Virology. 75(23): 11773-11780.

Kobayashi, Y., Horimoto, T., Kawaoka, Y., Alexander, D.J., and Itakura, C., 1996.
Pathological studies of chickens experimentally infected with two highly
pathogenic avian influenza viruses infected with two highly pathogenic avian.
Avian Pathology. 25: 285-304.

Ladman, A.B.S., Rosenberger, S.C., Rosenberger, J.K., Pope, C.R., and Gelb, J.R.,
2008. Virulence of Low Pathogenicity H7N2 Avian Influenza Viruses from
the Delmarva Peninsula for Broiler and Leghorn Chickens and Turkeys.
BioOne. 52(4): 623-631.

Lamb, R.A. Krug, R. M., 2001. Orthomyxoviridae: The Viruses and Their
Replication. In: Knipe, D.M., Howley, P.M. and Griffin, Fields Virology 4th
ed., Philadelphia: Lippincott Williams and Wilkins, pp. 1487-1531.

Laura, E., Perkins, L., and Swayne, D.E., 2002. Pathogenicity of a Hong Kong-

79



KARAKTERISASI GEN NEURAMINIDASE (NA) DAN POLYMERASE BASIC 2 (PB2) VIRUS AVIAN
INFLUENZA H5N1

SUB-SUB-CLADE 2.3.2

UNIVERSITAS RINTO SUKOCO, Dr. drh. Michael Haryadi Wibowo, MP.; drh. Sitarina Widyarini, MP., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

Origin H5N1 Highly Pathogenic Avian Influenza Virus for Emus, Geese,
Ducks, and Pigeons Pathogenicity of a Hong Kong-Origin H5N1 Highly
Pathogenic Avian Influenza Virus for Emus, Geese, Ducks, and Pigeons.
BioOne. 46(1):53-63.

Lee, A. H., Kwon, J., Lee, D., Lee, Y., Youn, H., Lee, Y., Kim, M., Jeong, O.,
Kang, H., Kwon, J., Lee, J., Park, S., Choi, S., Song, C., Lee, H., Kwon, A.J.,
Lee, B.D., Lee, A.Y., Youn, A.H., Lee, A.Y., Kim, B.M., Jeong, B.O., Kang,
H., Kwon, B., Lee, B.J., Park, A.S., Choi, A.L,, Song, C., 2010. Continuing
Evolution and Interspecies Transmission of Influenza Viruses in Live Bird
Markets in Korea. BioOne. 54:738-748.

Lee, C.W., and Saif, Y.M., 2009. Avian influenza virus. Comparative Immunology,
Microbiology and Infectious Diseases. 32(4): 301-310.

Li, J., Dohna, H., Cardona, C.J., Miller, J., and Carpenter, T.E., 2011. Emergence
and Genetic Variation of Neuraminidase Stalk Deletions in Avian Influenza
Viruses. PLoS ONE. 6(2): 1-11.

Li, Y., Chen, S., Zhang, X., Fu, Q., Zhang, Z., Shi, S., Zhu, Y., Gu, M., Peng, D.,
and Liu, X., 2014. A 20-amino-acid deletion in the neuraminidase stalk and a
five-amino-acid deletion in the NSI protein both contribute to the
pathogenicity of HSN1 avian influenza viruses in mallard ducks. PLoS ONE,
9(4): 27-29.

Lockhart, C., Inui, K., Mcgrane, J., Oberoi, M., Dauphin, G., Martin, V.,
Wainwright, S., Lubroth, J., Morzaria, S., Claes, F., Pinto, J., 2014. Update on
the continuous spread and expansion of HS5N1 highly pathogenic avian
influenza. FAO Focus On. 7:1-13.

Lo6ndt, B.Z., Nunez, A., Banks, J., Nili, H., Linda, K., Alexander, D.J., and Johnson,
LK., 2008. Pathogenesis of highly pathogenic avian influenza
A/turkey/Turkey/1/2005 H5NT1 in Pekin ducks (Anas platyrhynchos) infected
experimentally Pathogenesis of highly pathogenic avian influenza A/
turkey/Turkey/1/2005 H5N1 in Pekin ducks. Avian Pathology. 27(6): 618-627.

Long, J.S., Howard, W.A., Nufiez, A., Moncorgé, O., Lycett, S., Banks, J., and
Barclay, S., 2013. The Effect of the PB2 Mutation 627K on Highly Pathogenic

H5N1 Avian Influenza Virus is Dependent on the Virus Lineage. Journal of
Virology. 87(18): 9983-9996.

Luo, G., Chung, J., and Palese, P., 1993. Alterations of the stalk of the Virus
neuraminidase : deletions and insertions. Virus Research. 29: 141-153.

Mase, M., Tanimura, N., Imada, T., and Okamatsu, M., 2006. Communication

80



KARAKTERISASI GEN NEURAMINIDASE (NA) DAN POLYMERASE BASIC 2 (PB2) VIRUS AVIAN
INFLUENZA H5N1

SUB-SUB-CLADE 2.3.2

UNIVERSITAS RINTO SUKOCO, Dr. drh. Michael Haryadi Wibowo, MP.; drh. Sitarina Widyarini, MP., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

Recent HSN1 avian Influenza A virus increases rapidly in virulence to mice
after a single passage in mice. Journal of General Virology. 87: 3655-3659.

Matrosovich, M.N., Matrosovich, T.Y., Gray, T., Roberts, N.A., and Klenk, H.,
2004. Neuraminidase Is Important for the Initiation of Influenza Virus
Infection in Human Airway Epithelium. Journal of Virology. 78(22): 12665-
12667.

Matrosovich, M., Zhou, N., Kawaoka, Y., and Webster, R., 1999. The Surface
Glycoproteins of H5 Influenza Viruses Isolated from Humans, Chickens, and
Wild Aquatic Birds have Distinguishable Properties. Journal of Virology.
73(2): 1146-1155.

Matsuoka, Y., Swayne, D. E., Thomas, C., Rameix-Welti, M.-A., Naffakh, N.,
Warnes, C., Altholtz, M., Donis, R., and Subbarao, K., 2009. Neuraminidase
Stalk Length and Additional Glycosylation of the Hemagglutinin Influence the
Virulence of Influenza H5SN1 Viruses for Mice. Journal of Virology. 83(9):
4704-4708.

Mccauley, J.W., and Mahy, B.W.J.,1983. Structure and function of the influenza
virus genome. Biochem. J., 211: 281-294.

McHardy, A.C., and Adams, B., 2009. The role of genomics in tracking the
evolution of influenza A virus. PLoS Pathogens. 5(10): 1-6.

Medina, R.A., and Garcia, S.A. 2011. Influenza A viruses: New research
developments. Nature Reviews Microbiology. 9(8): 590-603.

Mineev, K.S., Lyukmanova, E.N., Krabben, L., Serebryakova, M.V., Shulepko,
M.A., Arseniev, A.S., Kordyukova, L.V., Veit, M., 2013. Structural
investigation of influenza virus hemagglutinin membrane-anchoring peptide.
Protein Engineering, Design and Selection. 26(9): 547-552.

Mitnaul, L. J., Castrucci, M. R., Murti, K. G., and Kawaoka, Y., 1996. The
Cytoplasmic Tail of Influenza A Virus Neuraminidase (NA) Affects NA
Incorporation into Virions, Virion Morphology, and Virulence in Mice but Is
Not Essential for Virus Replication. Journal of Virology. 70(2), 873-879.

Mon, P.P., Lapkuntod, J., Maw, M.T., Nuansrichay, B., Parchariyanon, S., Tiensin,
Htun, T., Padungtod, P., Kalpravidh, W., Sunn, K., Maclean, and Amonsin,
A., 2012. Highly pathogenic avian influenza (H5SN1) in Myanmar, 2006-2010.
Archives of Virology. 157(11): 2113-2123.

Moscona, A., 2005. Neuraminidase Inhibitors for Influenza: 4 Review. The New
England Journal of Medicine. 353(13): 1363-1373.

81



KARAKTERISASI GEN NEURAMINIDASE (NA) DAN POLYMERASE BASIC 2 (PB2) VIRUS AVIAN
INFLUENZA H5N1

SUB-SUB-CLADE 2.3.2

UNIVERSITAS RINTO SUKOCO, Dr. drh. Michael Haryadi Wibowo, MP.; drh. Sitarina Widyarini, MP., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

Munier, S., Larcher, T., Cormier-Aline, F., Soubieux, D., Su, B., Guigand, L.,
Labrosse, B., Cherel, Y., Quere, P., Marc, D., and Naffakh, N., 2010. A
Genetically Engineered Waterfowl Influenza Virus with a Deletion in the
Stalk of the Neuraminidase Has Increased Virulence for Chickens. Journal of
Virology. 84(2): 940-952.

Naffakh, N., Massin, P., Escriou, N., Crescenzo C.B., and Werf, V.D.S., 2000.
Genetic analysis of the compatibility between polymerase proteins from
human and avian strains of influenza A viruses. Journal of General Virology.
81(5): 1283-1291.

Naipospos, T.S.P., 2005. Kebijakan Penanggulangan Penyakit Zoonosis. Lokakarya
Nasional Penyakit Zoonosis. Jakarta, 23-27

Nelson, M.1., and Holmes, E.C., 2007. The evolution of epidemic influenza. Nature
Reviews Genetics. 8(3): 196-205.

Nemeth, N.M., Brown, J.D., Stallknecht, D.E., Howerth, E.W., Newman, S.H., and
Swayne, D.E., 2013. Experimental Infection of Bar-Headed Geese (Anser
indicus) and Ruddy Shelducks (Tadorna ferruginea) With a Clade 2.3.2 H5SN1
Highly Pathogenic Avian Influenza Virus. Veterinary Pathology. 50(6): 961-
970.

Neumann, G., and Kawaoka, Y., 2006. Host Range Restriction and Pathogenicity in
the Context of Influenza Pandemic. Emerging Infectious Diseases. 12(6): 881-
886.

Newcomb, L.L., Kuo, R.L., Ye, Q., Jiang, Y., Tao, Y.J., and Krug, R.M., 2009.
Interaction of the Influenza A Virus Nucleocapsid Protein with the Viral RNA
Polymerase Potentiates Unprimed Viral RNA Replication. Journal of
Virology. 83(1): 29-36.

OIE., 2015. Avian Influenza, Chapter 2.3.4, Terestrial Manual 2015.
Http://Www.Oie.Int/Fileadmin/Home/Eng/Health standards/Tahm/2.03.04
ALPdf, diakses tanggal 4 April 2017.

Park, S., Kim, J., Lee, 1., Bae, J.Y., Yoo, K., Nam, M., Kim, J., SookPark, M., Song,
K.J., Song, JJW., Kee, S.H., and Park, M.S., 2017. Adaptive mutations of

neuraminidase stalk truncation and deglycosylation confer enhanced
pathogenicity of influenza A viruses. Scientific Reports, 7(1), 1-14.

Peiris, J.S.M., Jong, M.D., and Guan, Y., 2007. Avian Influenza Virus (H5N1): a
Threat to Human Health. Clinical Microbiology Reviews. 20(2):243-267.

Pinilla, L.T., Holder, B.P., Abed, Y., Boivin, G., and Beauchemin, C.A.A., 2012.

82



KARAKTERISASI GEN NEURAMINIDASE (NA) DAN POLYMERASE BASIC 2 (PB2) VIRUS AVIAN
INFLUENZA H5N1

SUB-SUB-CLADE 2.3.2

UNIVERSITAS RINTO SUKOCO, Dr. drh. Michael Haryadi Wibowo, MP.; drh. Sitarina Widyarini, MP., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

The H275Y Neuraminidase Mutation of the Pandemic A/HIN1 Influenza
Virus Lengthens the Eclipse Phase and Reduces Viral Output of Infected

Cells, Potentially Compromising Fitness in Ferrets. Journal of Virology.
86(19): 10651-10660.

Presti, R.M., Zhao, G., Beatty, W.L., Mihindukulasuriya, K.A., Travassos,
R.A.P.A., Popov, V.L., Tesh, R.B.,Virgin, H.W., Wang, D., 2009. Quarantfil,
Johnston Atoll, and Lake Chad Viruses Are Novel Members of the Family
Orthomyxoviridae. Journal of Virology. 83(22): 11599-11606.

Qian, G., Wang, S., Chi, X., Li, H., Wei, H., and Zhu, X., 2014. The amino-terminal
region of the neuraminidase protein from avian HS5NI1 influenza virus is
important for its biosynthetic transport to the host cell surface. The Veterinary
Journal. 202(3): 612-617.

Qiu, B., Liu, W., Peng, D., Hu, S., Tang, Y., and Liu, X., 2009. A reverse
transcription-PCR for subtyping of the neuraminidase of avian influenza
viruses. Journal of Virological Methods. 155: 193-198.

Rameix, W.M.A., Agou, F., Buchy, P., Mardy, S., Aubin, J.T., Véron, M., Werf,
V.D.S., and Naffakh, N., 2006. Natural variation can significantly alter the
sensitivity of influenza A (HSN1) viruses to oseltamivir. Antimicrobial Agents
and Chemotherapy. 50(11): 3809-3815.

Robert G. Webster, William J. Bean, Owen T. Gorman, T. M. C. and Y. K., 1992.
Evolution and Ecology of Influenza A Viruses. Current Topics in
Microbiology and Immunology Influenza Pathogenesis and Control-Volume 1.
56(1): 152-179.

Rossman, J.S., Jing, X., Leser, G.P., Balannik, V., Pinto, L.H., and Lamb, R.A.,
2010. Influenza Virus M2 Ion Channel Protein Is Necessary for Filamentous
Virion Formation. Journal of Virology. 84(10): 5078-5088.

Samson, M., Pizzorno, A., Abed, Y., and Boivin, G., 2013. Influenza virus
resistance to neuraminidase inhibitors. Antiviral Research. 98(2): 174-185.

Scholtissek, C., Muller, K., Herzog, S., and Frese, K., 1988. Multiplication of
Influenza A Viruses with Cleavable and Non-cleavable Haemagglutinin in
Chicken Embryo Membranes or Organs, and Cell Cultures Derived
Therefrom. Journal of General Virology. 69: 2155-2164.

Schulze, L.T., 1997. Effects of Glycosylation on the Properties and Functions of
Influenza Virus Hemagglutinin. The Journal of Infectious Diseases. 176: S24-
S28.

83



KARAKTERISASI GEN NEURAMINIDASE (NA) DAN POLYMERASE BASIC 2 (PB2) VIRUS AVIAN
INFLUENZA H5N1

SUB-SUB-CLADE 2.3.2

UNIVERSITAS RINTO SUKOCO, Dr. drh. Michael Haryadi Wibowo, MP.; drh. Sitarina Widyarini, MP., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

Sedyaningsih, E.R., Isfandari, S., Setiawaty, V., Rifati, L., Harun, S., Purba, W.,
Imari, S., Giriputra, S., Blair, P.J., Putnam, S.D., Uyoki, T.M., Soendoro, T.,
2007. Epidemiology of cases of HSN1 virus infection in Indonesia, July 2005-
June 2006. The Journal of Infectious Diseases. 196: 522-527

Shimizu, K., Iguchi, A., Gomyou, R., and Yasushi, O., 1999. Influenza virus
inhibits cleavage of the HSP70 pre-mRNAs at the polyadenylation site.
Virology. 254(2): 213-219.

Skehel, J.J., and Wiley, D.C., 2000. Receptor Binding and Membran Fusion in
Virus Entry: The Influenza Hemaglutinin. Annual Reviews in Biochemistry.
69: 777-810.

Skeik, N., and Jabr, F.I., 2008. Influenza viruses and the evolution of avian
influenza virus H5N1. International Journal of Infectious Diseases, 12(3),
233-238.

Smith, G.J.D., Naipospos, T.S.P., Nguyen, T.D., Jong, D.M.D., Vijaykrishna, D.,
Usman, T.B., Hassan, S., Nguyen, T.V., Dao, T.V., Bui, N.A., Leung, Y.H.C.,
Cheung, C.L., Rayner, J.M., Zhang, J.X., Zhang, L.J., Poon, L.L.M., Li, K.S.,
Nguyen, V.C., Hien, T.T., Farrar, J., Webster, R.G., Chen, H., Peiris, J.S.M.,
and Guan, Y., 2006. Evolution and adaptation of H5N1 influenza virus in
avian and human hosts in Indonesia and Vietnam. Virology. 350(2): 258-268.

Sonnberg, S., Webby, R.J., and Websterc, R.G., 2014. Natural History of Highly
Pathogenic Avian Influenza HSN1. Virus Research. 178(1): 1-34.

Spackman, E., Senne, D. A., Myers, T.J., Bulaga, L.L., Garber, L.P., Perdue, M.L.,
Lohman, K., Daum, L.T., Suarez, D.L., 2002. Development of a Real-Time
Reverse Transcriptase PCR Assay for Type A Influenza Virus and the Avian
H5 and H7 Hemagglutinin Subtypes. Journal of Clinical Microbiology. 40(9):
3256-3260.

Spackman, E., Gelb, J., Preskenis, L.A., Ladman, B.S., Pope, C.R., Pantin-
Jackwood, M.J., and McKinley, E.T., 2010. The pathogenesis of low

pathogenicity H7 avian influenza viruses in chickens, ducks and turkeys.
Virology Journal. 7(1): 331.

Spackman, E., Ip, H.S., Suarez, D.L., Slemons, R.D., and Stallknecht, D.E., 2008.
Analytical validation of a real-time reverse transcription polymerase chain
reaction test for Pan-American lineage H7 subtype Avian influenza viruses.
Journal of Veterinary Diagnostic Investigation. 20: 612-616.

Steel, J., Lowen, A.C., Mubareka, S., and Palese, P., 2009. Transmission of
Influenza Virus in a Mammalian Host Is Increased by PB2 Amino Acids 627K

84



KARAKTERISASI GEN NEURAMINIDASE (NA) DAN POLYMERASE BASIC 2 (PB2) VIRUS AVIAN
INFLUENZA H5N1

SUB-SUB-CLADE 2.3.2

UNIVERSITAS RINTO SUKOCO, Dr. drh. Michael Haryadi Wibowo, MP.; drh. Sitarina Widyarini, MP., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

or 627E/701N. PLoS Pathogens. 5(1): 1-12.

Stech, O., Veits, J., Abdelwhab, E.M., Wessels, U., and Mettenleiter, T., 2015. The
Neuraminidase Stalk Deletion Serves as Major Virulence Determinant of
H5N1 Highly Pathogenic Avian Influenza Viruses in Chicken. Nature
Publishing Group. 5(13493): 1-8.

Steinhauer, D.A., 1999. Role of Hemagglutinin Cleavage for The Pathogenicity of
Influenza Virus. Virology. 258: 1-20.

Subbarao, K., Klimov, A., Katz, J., Regnery, H., Lim, W., Hall, H., Perdue, M.,
Swayne, D., Bender, C., Huang, J., Hemphill, M., Rowe, T., Shaw, M., Xu,
X., Fukuda, K., and Cox, N., 1998. Characterization of an Avian Influenza A
(H5NT1) Virus Isolated from a Child with a Fatal Respiratory Illness. Science.
279: 393-395.

Sung, J.C., Wynsberghe, A.W. Van, Amaro, R.E., and Li, W.W., 2010. Role of
Secondary Sialic Acid Binding Sites in Influenza N1 Neuraminidase. Journal
American Chemical Society. 132: 2883-2885.

Swayne, D.E. and Halvorson, D.A., 2008. Influenza In: Diseases of Poultry. 12" Ed.
Blackwell Publishing Professional, Ames, lowa, USA, pp. 153-174.

Szewczyk, B., Bienkowska, S., Krystyna, K., Ewelina., 2014. Introduction to
molecular biology of influenza A viruses. Acta Biochimica Polonica. 61(3):
397-401

Tabbu, C.R., 2000. Penyakit ayam dan penanggulangannya, Volume 1, Penerbit
Kanisius, Yogyakarta. Hal: 232-239.

Tarendeau, F., Crepin, T., Guilligay, D., Ruigrok, R.W.H., Cusack, S., and Hart, D.
J., 2008. Host Determinant Residue Lysine 627 Lies on the Surface of a
Discrete, Folded Domain of Influenza Virus Polymerase PB2 Subunit. PLoS
Pathogens. 4(8):1-8.

Terregino, C., & Capua, L., 2009. Conventional Diagnosis Of Avian Influenza. In 1.
Capua & D.J. Alexander (Eds.). Avian Influenza and Newcastle Disease A
field and Laboratory Manual. 1™. Springer: 73-80.

Tong, S., Li, Y., Rivailler, P., Conrardy, C., Castillo, D.A.A., Chen, L.M.,
Recuenco, S., Ellison, J.A., Davis, C.T., York, I.A., Turmelle, A.S., Moran,
D., Rogers, S., Shi, M., Tao, Y., Weil, M.R., Tang, K., Rowe, L.A., Sammons,
S., Xu, X., Frace, M., Lindblade, K.A., Cox, N.J., Anderson, L. J., Rupprecht,
C.E., and Donis, R.O., 2012. A distinct lineage of influenza A virus from bats.
Proceedings of the National Academy of Sciences. 109(11): 4269-4274.

85



KARAKTERISASI GEN NEURAMINIDASE (NA) DAN POLYMERASE BASIC 2 (PB2) VIRUS AVIAN
INFLUENZA H5N1

SUB-SUB-CLADE 2.3.2

UNIVERSITAS RINTO SUKOCO, Dr. drh. Michael Haryadi Wibowo, MP.; drh. Sitarina Widyarini, MP., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

Tong, S., Zhu, X., Li, Y., Shi, M., Zhang, J., Bourgeois, M., Yang, H. Chen, X.,
Recuenco, S., Gomez, J., Chen, L.M., Johnson, A., Tao, Y., Dreyfus, C., Yu,
W., McBride, R., Carney, P.J., Gilbert, A.T., Chang, J., Guo, Z., Davis, C. T.,
Paulson, J.C., Stevens, J., Rupprecht, C.E., Holmes, E.C., Wilson, [.A., and
Donis, R.O., 2013. New World Bats Harbor Diverse Influenza A Viruses.
PLoS Pathogens. 9(10): 1-12.

Trani, D.L., Bedini, B., Donatelli, I., Campitelli, L., Chiappini, B., Marco, D.M.A.,
Delogu, M., Buonavoglia, C., Vaccari, G., 2006. A sensitive one-step real-
time PCR for detection of avian influenza viruses using a MGB probe and an
internal positive control. BMC Infectious Diseases. 6(87): 1-8.

Ulmanen, I., Broni, B.A., and Krug, R.M., 1981. Role of two of the influenza virus
core P proteins in recognizing cap 1 structures (m7GpppNm) on RNAs and in
initiating viral RNA transcription. Proceedings of the National Academy of
Sciences. 78(12): 7355-7359.

Van Borm, S., Suarez, D.L., Boschmans, M., Ozhelvaci, O., Marche, S., and van
den Berg, T.P., 2010. Rapid detection of Eurasian and American H7 subtype
influenza A viruses using a single TagManMGB real-time RT-PCR. Avian
Disease. 54(1 Suppl): 632—638.

Varghese, J.N., Mckimm-breschkin, J.L., Caldwell, J.B., Kortt, A.A., and Colman,
PM., 1992. The Structure of the Complex Between Influenza Virus
Neuraminidase and Sialic Acid, the Viral Receptor. PROTEINS: Structure,
Function, and Genetics. 14:327-332.

Vasin, A.V., Temkina, O.A., Egorov, V.V., Klotchenko, S.A., Plotnikova, M.A.,
and Kiselev, O.1., 2014. Molecular mechanisms enhancing the proteome of

influenza A viruses: An overview of recently discovered proteins. Virus
Research. 185: 53-63.

Vines, A., Wells, K., Matrosovich, M., and Castrucci, M.R., 1998. The Role of
Influenza A Virus Hemagglutinin Residues 226 and 228 in Receptor
Specificity and Host Range Restriction. 72(9): 7626-7631.

Wagner, R., Wolff, T., Herwig, A., Pleschka, S., and Klenk, H.D., 2000.
Interdependence of hemagglutinin glycosylation and neuraminidase as

regulators of influenza virus growth: a study by reverse genetics. Journal of
Virology. 74(14): 6316-23.

Wang, J., Vijaykrishna, D., Duan, L., Bahl, J., Zhang, J.X., Webster, R. G., Peiris,

J.SM., Chen, H., Smith, G.J.D., and Guan, Y., 2008. Identification of the
progenitors of Indonesian and Vietnamese avian influenza A (HSN1) viruses

86



KARAKTERISASI GEN NEURAMINIDASE (NA) DAN POLYMERASE BASIC 2 (PB2) VIRUS AVIAN
INFLUENZA H5N1

SUB-SUB-CLADE 2.3.2

UNIVERSITAS RINTO SUKOCO, Dr. drh. Michael Haryadi Wibowo, MP.; drh. Sitarina Widyarini, MP., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

from southern China. Journal of Virology. 82(7): 3405-14.

Webster, R.G., Bean, W.J., Gorman, O.T., Chambers, T.M., and Kawaoka, Y.,
1992. Evolution and ecology of influenza A viruses. Microbiological Reviews.
56(1): 152-79.

Werner, O., and Harder, T.C., 2006. Avian Influenza in Kamps, B.S., Hoffmann, C.,
Preiser, W. (eds.) Influenza Report 2006, Flying Publishers, Paris, accessed at
www.influenzareport.com. 48-47

WHO., 1980. A revision of the system of nomenclature for influenza viruses: a
WHO memorandum. Bulletin of the World Health Organization, 58(4): 585-
591.

WHO. (2017a). Influenza (Avian and other zoonotic). https://doi.org/Diakses
tanggal 31 Desember 2017

WHO. (2017b). WHO Information for the molecular detection of Influenza viruses.
Retrieved  from  http://www.who.int/csr/resources/publications/swineflu/
sequencing_primers/en/index.html

WHO., 2018. Cumulative number of confirmed human cases for avian influenza
A(H5N1)  reported to  WHO,  2003-2018.  http://www.who.int/
influenza/human_animal interface/HSN1 cumulative table archives/en/.
Diakses tanggal 12 Juli 2018.

Wibawa, H., Bingham, J., Nuradji, H., Lowther, S., Payne, J., Harper, J., Wong, F.,
Lunt, R., Junaidi, A., Middleton, D., and Meers, J. 2013. The pathobiology of
two Indonesian H5N1 avian influenza viruses representing different clade 2.1

sublineages in chickens and ducks. Comparative Immunology, Microbiology
and Infectious Diseases, 36(2), 175-191.

Wibawa, H., Henning, J., Wong, F., Selleck, P., Junaidi, A., Bingham, J., Bingham,
J., Daniels, P., Meers, J., 2011. A Molecular and Antigenic Survey of H5N1
Highly Pathogenic Avian Influenza Virus Isolates from Smallholder Duck
Farms in Central Java, Indonesia during 2007-2008. Virology Journal. 8(425):
1-17.

Wibowo, M.H., Susetya, H., Untari, T., Putri, K., Tabbu, C.R., and Asmara, W.,
2006. Molecular Study on The Pathogenicity of Avian Influenza Virus.
Indonesian Journal of Biotechnology. 11(2): 901-907.

Wibowo, M.H., Asmara, W.H., dan Tabbu, C.R., 2006. Isolasi dan Identifikasi
Serologis Virus Avian Influenza dari Sampel Unggas yang diperoleh di D.I.
Yogyakarta dan Jawa Tengah. Jurnal Sain Veteriner. 24(1):77-83.

87



KARAKTERISASI GEN NEURAMINIDASE (NA) DAN POLYMERASE BASIC 2 (PB2) VIRUS AVIAN
INFLUENZA H5N1

SUB-SUB-CLADE 2.3.2

UNIVERSITAS RINTO SUKOCO, Dr. drh. Michael Haryadi Wibowo, MP.; drh. Sitarina Widyarini, MP., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

Wu, C,, Lin, C., Tsai, T., Lee, C.D., Chuang, H., and Chen, J., 2017. Influenza A
surface glycosylation and vaccine design. Proceedings of the National
Academy of Sciences. 114(2): 1-6.

Wu, W., and Panté, N., 2009. The directionality of the nuclear transport of the
influenza A genome is driven by selective exposure of nuclear localization
sequences on nucleoprotein. Virology Journal. 6(68): 1-12.

Wu, Z.L., Ethen, C., Hickey, G.E., and Jiang, W., 2009. Biochemical and
Biophysical Research Communications Active 1918 pandemic flu viral
neuraminidase has distinct N-glycan profile and is resistant to trypsin

digestion. Biochemical and Biophysical Research Communications, 379(3).
749-753.

Yamada, S., Shinya, K., Takada, A., Ito, T., Suzuki, T., Suzuki, Y., Le, Q.M,,
Ebina, M., Kasai, N., Kida, H., Horimoto, T., Rivailler, P., Chen, L.M., Donis,
R.O., and Kawaoka, Y., 2012. Adaptation of a Duck Influenza A Virus in
Quail. Journal of Virology. 86(3): 1411-1420.

Yamamoto, Y., Nakamura, K., Yamada, M., and Mase, M., 2016. Corneal Opacity
in Domestic Ducks Experimentally Infected With HSN1 Highly Pathogenic
Avian Influenza Virus. Veterinary Pathology. 53(1): 65-76.

Yen, H.L., Hoffmann, E., Taylor, G., Scholtissek, C., Monto, A.S., Webster, R.G.,
and Govorkova, E.A., 2006. Importance of Neuraminidase Active-Site

Residues to the Neuraminidase Inhibitor Resistance of Influenza Viruses.
Journal of Virology. 80(17): 8787-8795.

Yupiana, Y., de-Vlas, S.J., Adnan, N.M., and Richardus, J.H. 2010. Risk factors of poultry
outbreaks and human cases of H5N1 avian influenza virus infection in West Java
Province, Indonesia. International Journal of Infectious Diseases. 14(9): e800—e805.

Zell, R., Krumbholz, A., and Wutzler, P., 2006. Influenza a virus PB1-F2 gene.
Emerging Infectious Diseases. 12(10): 1607-1608.

Zhang, Z.W., Liu, T., Zeng, J., Chen, Y.E., Yuan, M., Zhang, D.W., Zhu, F., and
Yuan, S., 2015. Prediction of the next highly pathogenic avian influenza
pandemic that can cause illness in humans. Infectious Diseases of Poverty.
4(1): 1-9.

Zhou, H., Jin, M., Chen, H., Huag, Q., and Yu, Z., 2006. Genome-sequence
analysis of the pathogenic H5N1 avian influenza A virus isolated in China in

2004. Virus Genes. 32: 85-95.

Zhou, H., Yu, Z., Hu, Y., Tu, J., Zou, W., Peng, Y., Zhu, J., Li, Y., Zhang, A., Yu,

88



KARAKTERISASI GEN NEURAMINIDASE (NA) DAN POLYMERASE BASIC 2 (PB2) VIRUS AVIAN
INFLUENZA H5N1

SUB-SUB-CLADE 2.3.2

UNIVERSITAS RINTO SUKOCO, Dr. drh. Michael Haryadi Wibowo, MP.; drh. Sitarina Widyarini, MP., Ph.D

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

Z.,Ye, Z., Chen, H., and Jin, M., 2014. The Special Neuraminidase Stalk-
Motif Responsible for Increased Virulence The Special Neuraminidase Stalk-
Motif Responsible for Increased Virulence and Pathogenesis of HSN1
Influenza A Virus. PLoS ONE. 4(7):1-8.

89



