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RINGKASAN 

 

Virus Influenza termasuk ke dalam family Orthomixoviridae, merupakan 

virus beramplop, single strand RNA virus dan bersegmen. Virus influenza 

dibedakan menjadi beberapa tipe berdasarkan dua protein yaitu Matrix (M) dan 

Nucleoprotein (NP). Pembagian tipe virus ini digolongkan menjadi empat tipe 

yaitu A, B, C dan D. Virus Influenza tipe A sangat beragam dan dibagi ke dalam 

beberapa sub tipe berdasarkan gen penyandi Hemagglutinin (HA) dan 

Neuraminidase (NA). Sampai saat ini terdapat HA 1 hingga 18 dan NA 1 hingga 

11 yang dapat dijumpai.  

Penelitian ini bertujuan untuk identifikasi virus Influenza isolat lokal dari 

kelompok study Influenza, CRC-ERID, ITD, Universitas Airlangga menggunakan 

Next Generation Sequence (NGS) terhadap gen penyandi HA. Selain itu 

menentukan apakah virus influenza tersebut termasuk ke dalam Low Pathogenic 

atau High Pathogenic berdasarkan urutan asam amino gen penyandi HA cleavage 

site. 

Sampel pada penelitian ini digunakan isolat lokal yang diisolasi pada 

tahun 2013 yang diperoleh dari kelompok study Influenza, CRC-ERID, ITD, 

Universitas Airlangga. Sampel tersebut ditanam pada Telur Ayam Bertunas 

(TAB) untuk memperbanyak jumlah virus. Setelah dipanen akan dilanjutkan 

dengan uji HA untuk menentukan isolat yang memiliki kemampuan untuk 

mengaglutinasi sel darah merah ayam. Isolat tersebut kemudian dilakukan deteksi 

untuk menentukan virus Influenza tipe A dan sub tipe H5 menggunakan POCube 

dan One Step Real Time RT-PCR. Deteksi lanjut sub tipe virus Influenza 

digunakan Next Generation Sequencer (NGS) (MiSeq, Illumina). Hasil sequence 

dianalisis menggunakan CLC Workbench ver. 8.0.2 untuk menentukan gen 

penyandi protein HA. Analisis homologi, alignment dan asam amino terhadap gen 

penyandi HA cleavage site menggunakan Genetyx ver. 12. Referensi untuk 

analisis patogentitas berdasarkan HA cleavage site digunakan H5N1 1997 goose 

Guangdong 3 (AF364334) dan H5N1 2007 Indonesia CDC1046 (CY019408) 

sebagai referensi untuk High Pathogenic, sedangkan untuk Low Pathogenic 
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digunakan H3N6 2010 Jiangsu 4 (KC261677)  dan H3N6 2009 Guangxi 020P 

(KM186122). 

Hasil identifikasi POCube dengan monoklonal antibodi terhadap influenza 

tipe A menunjukkan hasil positif dan hasil negatif untuk sub tipe H5. Konfirmasi 

virus Influenza tipe A menggunakan One Step Real Time RT-PCR terhadap gen 

penyandi virus influenza tipe A dan sub tipe H5 menunjukkan hasil positif tipe A 

dan negatif H5. Deteksi sub tipe menggunakan NGS dan analisis mapping 

terhadap gen penyandi HA menggunakan CLC Workbench serta filogenetik 

analisis menggunakan Genetyx ver 12 terhadap references kombinasi dari HA H1-

18 dari NCBI menunjukkan bahwa Av39 merupakan virus Influenza sub tipe H3. 

Hasil analisis asam amino gen penyandi HA pada posisi cleavage site  

menunjukkan bahwa Av39 termasuk ke dalam Low Pathogenic Avian Influenza 

Virus dengan sekuens PEKQTR/GLF dengan satu basic asam amino.  
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SUMMARY 

 

Influenza viruses belong to Orthomyxoviridae, is an enveloped virus, 

single strand RNA viruses and segmented. The influenza virus can be divided into 

several types based on two proteins, namely Matrix (M) and nucleoprotein (NP). 

Influenza virus classified into four types: type A, B, C and D. Influenza A Viruses 

(IAV) are very diverse and are divided into subtypes based on gene 

Hemagglutinin (HA) and Neuraminidase (NA). Until now there are 1 to 18 HA 

and NA 1 to 11 that can be found. 

This study aims to identify local isolated Influenza virus from the 

Influenza study group, CRC-ERID, ITD, Airlangga University using Next 

Generation Sequencer (NGS) (MiSeq, Illumina) of the gene encoding HA. 

Additionally determine whether the influenza virus belonging to the Low 

Pathogenic or High Pathogenic based on the amino acid sequence of the gene 

encoding HA cleavage site. 

Samples used in this study were local isolated samples in 2013 that were 

obtained from Influenza, CRC-ERID, ITD, Airlangga University. The samples 

grown in chicken eggs sprout to increase the number of viruses. Once harvested 

will be followed by HA test to determine isolates that have the ability to 

agglutinate chicken red blood cells. Isolates were then carried out to determine 

type A subtype H5 Influenza virus using POCube and One Step Real Time RT-

PCR. Further detection of influenza virus sub-type is used NGS. Sequence results 

were analyzed using CLC Workbench ver. 8.0.2 to determine the HA protein-

coding genes. Homology, alignment and amino acids analysis of the gene 

encoding the HA cleavage site using Genetyx ver. 12. References for the 

pathogenicity analysis based on the HA cleavage site used H5N1 1997 

Guangdong goose 3 (AF364334) and the 2007 H5N1 Indonesia CDC1046 

(CY019408) as a reference for the High Pathogenic, while for 2010 H3N6 Low 

Pathogenic used Jiangsu 4 (KC261677) and H3N6 2009 Guangxi 020P 

(KM186122).
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POCube identification results with monoclonal antibodies against IAV 

showed positive results and negative results for H5. Confirmation of IAV was 

used One Step Real Time RT-PCR showed positive IAV and negative H5. 

Detection of sub-type using the NGS and mapping analysis of the gene encoding 

the HA using CLC Workbench and phylogenetic analysis using Genetyx ver 12 

against references combinations of HA H1-18 from NCBI showed that Av39 an 

IAV subtype H3. Amino acid analysis results of gene encoding HA cleavage site 

indicates that Av39 belongs to Low Pathogenic Avian Influenza Virus with 

PEKQTR / GLF sequences. 
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H3 SUBTYPE IDENTIFICATION OF AVIAN INFLUENZA VIRUS 

BASED ON HA USING NEXT GENERATION SEQUENCER 

 

Adhitya Yoppy Ro Candra  

 

 

ABSTRACT 

 

Influenza virus is an enveloped, single stranded RNA virus and 

segmented. This virus  belongs to Orthomyxoviridae. This virus devided into three 

types, A, B, C and D, based on antigenicity of two protein, Matrix (M) and 

Nucleoprotein (NP). Type A influenza virus devided into several subtypes based 

on two surface proteins, Hemagglutinin (HA) and Neuraminidase (NA). Until 

now there are 1-18 HA and 1-11 NA. In this study we identify influenza virus H3 

subtype using Next Generation Sequencer. 

Sample used in this study were local isolated viruses from ducks in 2013. 

Samples were inoculated in embryonated eggs. After harvested and showed 

agglutination positive by HA test, then carried out to determine type A and H5 

subtype using POCube and One Step Real Time RT-PCR. Deep analysis for 

subtype identification by Next Generation Sequencer. Sequence analysis using 

CLC Workbench and Genetyx ver. 12 software. 

POCube detection showed positive results for type A and negative result 

for H5 subtype. Detection of influenza virus using One Step Real Time RT-PCR 

showed positive result for Influenza type A virus and negative for H5. Subtype 

detection using Next Generation Sequencer showed that this virus belongs to H3 

subtype based on mapping analysis to HA references. Amino acids sequence 

analysis of HA cleavage site showed that this virus belongs to Low Pathogenic 

virus. 

 

 

Keywords : Influenza A virus, identification, Next Generation Sequencer. 
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