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Abstract
Rapid detection of the influenza viruses is bastans for preventing widespread transmission. kghidy
a TagMan real-time PCR was compared Wi@Rassay folidentificationof HON2 influenza virusesA total
of 21 chicken's fecal samples were analyzed for H#fluenza genome. Overall, 15 and 12 samples were
positive in the real-time PCR and PCR assays, otispé/. The amplified virus genome was detectsd
real-timePCR within 2 hours compared 8hours withPCR assay The results showed that the real-time
PCRhad a higher performance regarding the detectianfloenza as compared to the PCR method.
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Introduction

Influenza viruses are segmented negative-sen§8ickens in Iran (Nili & Asasi, 2003). The HON2 is
single stranded RNA viruses that belong to théeported as LPAI virus but has caused severe
family Orthomyxoviridae. Influenza viruses are €conomic losses. Currently, the virus is endemic in
unique among respiratory virusewith their the Iranian pOUltl’y population. Avian influenza
Segmented genome and great antigenic diversityi_ruses shed from infected birds in the environment
Influenza viruses are classified into three digtincand posepotential threat to human health and
genus based on serologic reactions of the intern@nvironment. Rapid detection of the virus is basic
proteins, principally NP and M1 proteins: A, B andmeans for preventing widespread transmission of
C. All avian influenza viruses are Influenza virs the disease.

or type A. Type A influenza viruses are dividecbint A definitive diagnosis of influenza is establishegd
subtypes based on the antigenic relationship in tHgolation and identification of virus and direct
surface  glycoproteins haemagglutinin(H) anddetection of viral proteins or genes in specimens.
neuraminidase (N). To date, 16 H subtype and 9 [ihe preferred method for isolation and identifioati
subtype have been recognized. Avian influenz&f influenza viruses has been 9-11-days-old
viruses can be divided into two distinct groups orgmbryonating chicken eggs inoculated via the
the basis of their ability to cause diseases in thallantoic sac (Swayne, 1998) but it is time
poultry. Highly pathogenic avian influenza (HPAI) consuming and laborious assay and might not be
and non- Highly pathogenic or mildy pathogenicsenSitive especially when the quantity of virus is
avian influenza (MPAI). low in the samples. Molecular methods have been
HIN2 subtype of avian influenza viruses (AlV) isdescribed that are up to 100-fold more sensitia@ th
widespread in domestic poultry in many Asianvirus isolation procedures. This technologies
countries (Alexander, 2007). The virus was firsforomise to influenza diagnosis and monitoring. The
reported in 1998 in a layer farm in Tehran (Vasfiobjective of the present study was to comparison of
Marandi and Bozorgmehrifard, 1999) and alsd®CR with reatime PCR (RRT-PCR) assays for
caused widespread outbreaks in commercial broileddentification of HON2 influenza viruses.
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ethidium bromide and visualized under UV

Materials and methods ;ggglmtr??nt?gm
Challenge Virus _ .
Avian J influenza virus. The cDNA of samples was carried out using

Alchicken/Iran/772/1998(HON2)  passaged thAccuPowdeC'P RT PreMi>'< kit (BioNeer Corporation,

times in 9 to 11-days old emberyonated chickerr©Uth Korea) according to the manufacturer's
eggs and used as a challenge virus. The embr otocol. Reaction was performed with a mixture of
infective dose (EID50) of infected allantoic fluid 20Pmol random hexamer and 20pmol of primer

was calculated according to the Reed and Muendf@Ple 1). The reaction mixture was incubated at

formula (Reed & Muench, 1938). The virus was/0°C for 5 min, then incubated at 42°C for 60min,
) - 0 . 0

diluted 10 fold in sterile phosphate buffered galin "€ated to 95°C for 5Smin, cooled to 4°C then stored

(PBS) solution to obtain concentration of 610 at -70°C until used. The real-time PCR primers and

EID50/100pl. TagMan probe were shown in Table 1. The primers

Experimental design amplified a 104bp fragment in the M1 gene of

At the age of 30 days, 21 one-day-old commercid'fluénza A. The assays were performed on a 48-
broiler chicks were challenged intranasally (IN)Well microtitre plate of BIO-RAD MiniOpticonTM

with 100p! allantoic fluid containing fEID50. SyStem. The reaction mixture contained Spl of
Prior to challenge, all birds were tested using RRT{@'9et CONA, 1pl of each primer at concentration of
PCR to confirm negative to Al virus. The chickens-OPMOV/Hl, 0.6ul -~ of the TagMan probe at
were monitored daily for 15 days for identificationconcentration of 10pmol/ul, 2.5ul of dUTP mix,

of HIN2 influenza viruses. On days 3, 7 and 15 po§'4ul of MgCIZ at concentration of 50mM, 0.2l of
inoculation (PI) seven chickens were randomiyfach Uracil DNA Glycosylase (UDG) and Taq

selected. The feces were collected separately foPlymerase enzyme, and 2ul of x10 buffer in a final

virus detection with RRT-PCR and PCR assay. AlYolume of 20ul. The reaction was subjected at at
(o] 1 (o] 1
samples were immediately stored at -70 °C untip0°C for 2min, at 95°C for 10min, and then cDNA

used. was amplified by 40 two step cycles(15sec at 95°C,
RNA isolation 1min at 60°C).

RNA was extracted from 140ul of the supernatants . _ _
of 10% (w/v) fecal suspensions using thel able 1: RT-PCR and real-time PCR primer

QlAamp®Viral RNA kit (Qiagen, Germany) 2nd probe sequences
according to the manufacturer's protocol. Viral

RNA was suspended in 60l DW. Specificity | Primer/Probe | Sequence

RT-PCR . . Forward 5" CTY CAC ACA GAR CAC
The cDNA was synthesized using AccuPoWRsF AAT GG 3

PreMix kit (BioNeer Corporation, South Korea)| RT-PCR i = 6TC ACACTTGTTGTR
according to the manufacturer’'s protocol. The TC3

primers are show in Table 1. Briefly, 5ul of total| cpna | forward 5TCT AAC CGA GGT CGA
RNA and 20pmol of primers were used for cDNA| synthesis AACGTA 3
preparation. The AccuPower PCR PreMix kit was Forward 5'AAG ACC AAT CCT GTC
used with a 20ul reaction mixture containing 1.5 ACCTCTGAZ

mM MgCI2, 30 mM KCI, 10mM tris- HCI, 250uM Reverse 5'CAA AGC GTC TAC GCT
(each) dNTP and 1U DNA Polymerase (BioNeef Real — ggﬁ@ﬁfg}g ——
Corporation, South _Korea). Five pl of cDNA and fime P CTC ACC GT TAMRA 3
10pmol of each primer were used. The reaction PCR

mixture was subjected to 35 cycles of 94°C, 53°C

and 72°C each for 1min, followed by a final

extension at 72°C for 10min. The PCR products

were resolved in 1% (w/v) agarose gel containing
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RESULTS
RT-PCR results ]
The RT-PCR test was performed for virus detectio| “*}
(Fig. 1). Of the 21 fecal samples, 12 samples wel ]
positive by RT-PCR test. The virus was detected i
the fecal samples 71.4%, 85.7%, and 14.2 on days
7 and 15 PI, respectivelyThe amplified virus

genome was almost detect&ihin 3 hours.

500bp Fig.2. Real time - PCR assay: Amplifying 104-
bp segment of HON2 of influenza gene.

L

Discussion
Some subtypes of avian influenza viruses can
transfer to humans and cause devastating pandemic.
While much attention has been paid to H5 and H7
Al subtypes, the potential is also real for HON2
(Cameronet al., 2000, Matrosovichet al., 2001,
Wanet al., 2008, Liet al., 2003). Recent evidence
shows that HON2 avian influenza virus is
widespread in poultry throughout Asian countries
and raising a possibility that this virus would &e
potential threat against human population(CHboi
Real time-PCR results al., 2004, Cameron et al., 2000, Getal., 2000, Li
The RRT-PCR test was performed for virus®t aI.., 2003, Guaret al 2000, Leeet al., 2010,
amir et al., 2007) This virus is now endemic in

detection (Fig. 2). Of the 21 fecal samples, 1 ultry industry of Iran (Nili & Asasi, 2002, Nil

samples were positive by RT-PCR test. The viru§oU™ ; ) :
Wasrt)jetected inpthe fecalygamples 71.4%, 100%, a%fas" 2093).' Since Ch'Cker.'S are often r_ear_ed n
42.8 on days 3, 7 and 15 PI, respectivéljie close proximity to human, _C|rculat|o_n of this virus
amplified virus genome was almost detecigthin In our country poses a serious public healt_h threat
2 hours. Several cases of transmission of HON2 Al viruses to
humans have been documented (kEtnal., 2000,
Peiris et al., 1999, Guoet al., 2001, Buttet al.,
2005, Saitoet al., 2001). This virus is regarded by
the World Health Organization as a potential
pandemic candidate. Rapid detection of the
influenza viruses is basic means for preventing
widespread transmission of infection. The molecular
techniques are the rapid assays for detectionraf vi
nucleic acid sequences. Therefore we investigated

Fig.1. RT- PCR assay: Amplifying 488-bp
segment of HON2 influenza gene. Lane L1.:
DNA marker (100-bp), L2: negative control, L3:
negative sample, L4: positive control, L5, L6,
L7: positive samples.
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the performance of two molecular assay can be usétbN2 influenza A virus in Hong Kong in 2003.

to diagnosis of influenza viruses. Journal of clinical microbiology, 43, 5760.

RT-PCR methods is a useful method for detection of

influenza viruses during outbreaks of infectionsCameron, K., V. Gregory, J. Banks, |. Brown, D.

However, a disadvantage of RT-PCR is the timélexander, A. Hay and Y. Lin, 2000: H9N2

consuming, low sensitivity and specificity, subtype influenza A viruses in poultry in Pakistan

compared with RRT-PCRssay. are closely related to the HON2 viruses responsible

Several real-time PCR assays for influenza A virusor human infection in Hong Kong. Virology, 278,

using SYBR green, hybridisation probes o0r36-41.

hydrolysis probes (Tag- Man chemistry) have been

described (Stone et al., 2004; Smith et al.Choi, Y., H. Ozaki, R. Webbhy, R. Webster, J.

2003;Ward et al., 2004; Templeton et al., 2004y). | Peiris, L. Poon, C. Butt, Y. Leung and Y. Guan,

the present study, a real-time PCR assay was us2dd4: Continuing evolution of HI9N2 influenza

using Tag-Man specific probes with primersviruses in Southeastern China. Journal of virology,

targeting the influenza A matrix gene. The78, 8609.

performance of this assay was compared was

compared with PCR assay Guan, Y., K. Shortridge, S. Krauss, P. Chin, K.

The highest frequency of viral RNA detection in theDyrting, T. Ellis, R. Webster and M. Peiris, 2000:

fecal samples was observed by real-tid@gR assay HON2 influenza viruses possessing H5N1-like

(15 samples). Predominant HON2 influenza virusnternal genomes continue to circulate in poultry i

was detected by real-tinlBCR on days 7 Pl (100%) southeastern China. Journal of virology, 74, 9372.

compared to (85.7%) with PC&ssay. These results

indicate that the RRTPCRhad a higher sensitivity Guo, Y., J. Dong, M. Wang, Y. Zhang, J. Guo

compared with PCRissay. On the other hand, theand K. Wu, 2001: Characterization of

amplified virus genome was detected by real-timéiemagglutinin gene of influenza A virus subtype

PCR within 2 hours compared to 3 hours with PCRI9N2. Chinese medical journal, 114, 76.

assay This data show that RRT- PCR technique is

faster than PCR methods for detection of influenz&uo, Y., S. Krauss, D. Senne, |I. Mo, K. Lo, X.

viruses. Xiong, M. Norwood, K. Shortridge, R. Webster

These results indicate that the RRFER had a and Y. Guan, 2000: Characterization of the

higher performance regarding the detection opathogenicity of members of the newly established

influenza as compared to the PCR method. HIN2 influenza virus lineages in Asia. Virology,
267, 279-288.
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