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Original article

Preparation of Multiplex Real-time RT-PCR for diagnosis of
Influenza virus and Human respiratory syncytial viruses (RSV)
spreading in Thailand

Min kramyoo'
"Armed Forces Research Institute of Medical Sciences, Bangkok, Thailand

Abstract

Background The preparation of the Multiplex Real-time RT-PCR technique is crucial for the
diagnosis of influenza virus and Respiratory Syncytial Virus (RSV), both of which play significant roles
in respiratory disease outbreaks in Thailand. Objective This study aimed to prepare the technique
for diagnosing respiratory viral infections, allowing for the simultaneous detection of multiple
targets. It enhances the diagnostic capabilities of AFRIMS to support outbreak investigations and
promptly address respiratory disease outbreaks in both military personnel and civilians in high-risk
areas, ultimately reducing the loss of army personnel. Method The research process involved using
RNA samples to detect the genetic material of influenza and RSV viruses, with results compared
to those from the Gold Standard (real-time RT-PCR) method using 30 positive and 30 negative
samples, totaling 60 samples. These were tested for respiratory pathogen genetic material using the
FDTTM Respiratory Pathogens 21 reagent kit, alongside quality controls with positive and negative
controls. The results were then compared to those from standard real-time RT-PCR testing. Result
The results showed that the Multiplex real-time RT-PCR technique developed provided results
consistentwith those from the standard real-time RT-PCR for all 60 samples. Conclusion/ Discussion
This indicates that the developed Multiplex real-time RT-PCR technique at the Virology Laboratory
of AFRIMS can accurately and reliably diagnose respiratory viral infections. This technique reduces
the time required for investigating respiratory viral infections and prepares for handling disease
outbreak incidents, thus improving the capability to control outbreaks and supporting future public
health plans in Thailand.
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Real-time reverse transcription polymerase chain reaction (Real-time RT-PCR) Lﬂﬁ%mmgm
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Aoy %’ﬂLﬂuaﬂasiﬂﬁiamiﬂﬁﬁawﬁﬂﬁLﬂuasimrm nsAnsieansafnsialinia Msmela laeaglasu
dofeonuuuiiousglusnimiodtasle a1 viewn 1uwuwmuaammwumuu wu Tuegnms
Tsadeou Tssou Hudu viefaderunsduiadesazeasiyn tharsvesihe (droplet transmission)

Mnflefidudatuiiuinifidehsdlininlng) LLaﬂéuuaamamngmLazU'm
nYEsuWngnIsUn U9 78 atuil 2 wweu-diguigu 2568



78 figyd asweg

nansiisfadehalintalvalugvisngueinsadeglivinlug uaznduoinisusnuaman
lsang1u1aiA3ad1eveInsuAIuALlsA SauAUNTUINgIMansnIsLImE wazaudausuilelng-ansy
FruansnIia daududl 1 unAu-24 fguieu 2566 wunisszuaveade il tnlvganeiug A
anewugeos HIN1/2009 iisuntulug9dUn1vidl 25 (senineiudl 18 fguisu-24 fguieu 2566)
Tnemsranudolsalivinlvgaeiug A anevugden HIN1/2009 $osay 50 vesiieg1efnedmsaan
lsaneguianIedne’

Tsalivindulsaiiinldnanntisd nuveslutggeu geuun vdtuiionimddeuwta v
Aenndelhfadeivargasiug Wethadulintoudazadainfnnndelianinifissdaiie was
Semeudiienefiasigfiunusioderiatu nsfiase Wehidliviafegluiyn thawe wasauns
Ansiolaanisle vidomelasntu uioannisduda iediFeontnfndiioud ludusialay Weviafasin
A T LLazLﬁaﬁﬂUm?jymM%aLmzf\m“ﬂﬁ%L%’ﬁaji'wmaf\]mmmﬁuﬁwi’fﬂlﬁs

Tsndnidohanslsamafumelaannidoliaenfiead RsV) iaanideldaeriioat (RsV) Ly
mm&maqmsamL%uaizuumqLaumalaﬁgﬂdauuuuazdwaﬁq mm*ﬁmﬁmmiamL%Jaimunﬂﬂa;umq
wiemsazsuussluinidn Winfinaenfeutmvun uazdgeeny wnndi 65 9 udeiiilsadszsiaiEoss
iy vy Tsaven Tsavile sieitgmifeniusyuugidudusisneiiaund iJudu’

mnsidadelsnfnidelhianelsamadumeladegamsasadau (Rapid test) fmsldagiialy
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mimwmw@mnLﬁqmulummsaauaumﬂmmmalﬂ” I@EJ‘Ui“’ﬁVIﬁﬂ’]WGUWIS’Jﬁ]Liﬂﬂ’mﬁ]“%‘uaﬂﬂU
aﬂwmvmaﬂLszjal’aiaﬂaisﬂmamumsﬂwumis”mmaa o vz’ uenanil ganTraLieu sindiaaily
Juegifuiviouazamnm lnsanuliay qwuiummuﬂammhsamn W ¥ 1-7 Juusnveensilenns
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N135915799135 Gold standard (Real-time RT-PCR) fiifivluomnsidsadodiniudsiod19a1niias
UFtRmsl¥aiven S 30 fees uar shegsiinndlinuasiugnsmesdehiadelsamadumela
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Tnedouldias fvuavunveanguiieadeldidunausidusnsdlinsuandonuunasgiuveandy
Uszrns nsidennauiegiadunisidenngudieg19uuuazas (Purposive sampling) Wunisiden
nauieglasinnsananmsteyananisniaaniesufiinshiaineifianziavsiauessiedng
dnwazvesnguilidenidulunuingusrasduesniside
i3eaileildlunnsise

nsaTIIasugnssuvesdehianelsamaduniela faegatihen FDTTM Respiratory
pathogens 21 funeun1snsIadine

aﬁﬂmiﬁuﬁqﬂiiumﬂéﬁ'ﬁasiw’hstquwmaﬁﬂmiﬁuqmiu Lﬁuﬁqﬂfwmé’wﬁﬂgﬂ?}ﬁa BEAVERbeads™
Viral DNA/RNA Kit fildsufuszuvasnuuusmluffingnnis magnetic beads-based lunisatnuenans
fugnssuesofifueli¥annfegdluommaidende (VM) afnansiugnssuaindsdinsiafiviung
200 lulasdns leUSumsansiugnssuannie (Elutionolume) HUsunsussana 100 lulasans

Lﬁﬂﬂ%ﬂ?NﬁﬂiWﬂﬁqﬂiim%mL%@ﬁ?ﬂﬁ@ﬁ’lm FDTTM Respiratory pathogens 21 Tndnnasiiiu
USunas RNA Wvanefisiimieianeas faewmaia Realtime reverse transcription polymerase chain
reaction (RT-PCR) ludumeuien gnihenannsansalinsgimbudmuneveadeldalinialug
areiiug A (AV) Woldninlngjarsiiug B (BV) wa \Woli¥aendioad (RSV) S1uau 3 ¥ ldnfeuru
luvaaasgniiu
Yt TIviATIER Usznoudae

1. 11en FLURhino Primer/Probe Mix U 1 viaen
2. Resp21 positive control U 1 aan
3. Nuclease free water U 1 ¥an
4. Internal Control U 1 iaen
5. 25x RT-PCR Enzymes U 1 a0n
6. 2x RT-PCR buffer U 1 viaen

o ¥ o X
WS YUUIYINNNNIS190 958 U T
A15719% 1 USUmsn1semsentnen Master mix @S 1, 9, 32, way 64 reactions

Number of Reactions 1 9 32 64
2x RT PCR Buffer 125ul | 1125 ul | 400 ul | 800 ul
Primer/Probe Mix 1.5ul | 135ul | 48ul 96 ul
25xRT PCR Enzyme 1ul 9 ul 32 ul 64 ul
Total 15 ul 135 ul | 480 ul | 960 ul
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Farn IUiLLﬂiﬂuLmaﬂ Thermocycler oAt Detector way UHA3e1 PCR Tun1svidizen
Real time PCR #nuans 197l 2 uag 3

M1519% 2 N15R9A" Detector

PP Mix and Thermocycler Detection Settings
Master Mix Dye Detection
FluRhino COR ParaEAV BoMpPf1 RsEPA Wavelength
(nm)=!
Pathogen 1AV HCoV229E HPIV-3 HPIV-1 HRSW A green 520
and B
HRY HCoV NL&3 HPIV-2 HMPV A and HPeV yellow 550
B
IBY HCoV HPIV-4 HBoV EV orange 610
HKU1
IAVHINTY | HCoV OCa3 IC(EAV) M. HACV red 670
swil pneumoniae

other thermocyclers.

[a] Detection wavelengths listed are from the Applied Biosystems 7500. Wavelengths may vary for

A15°97 3 N1979A1 Thermocycler Tun13m 973 Real time PCR

Stage Cycles Acquisition Temperature Time
Hold / / 50°C 15 minutes
Hold / / 94°C 1 minutes
Cycling 40 / 94°C 8 seconds
yes 60°C 1 minutes

il RNase P 1Ju Internal Control ﬁm%’uiﬂumsmuammmwﬁ%Lwisﬁgumaumﬂﬁuﬁaasm
NAFBY, N1SANAATHUTNTTY LLaz%'umaumiLﬁmﬂ%mmmiﬂ’uqﬂssm

yathedesdinmuauamnluusazseusu Ussnause Positive Control, Negative Control
uaz Internal control lgld@amuinnaiiagndes Tnee1 Ct ¥83 Positive control A5ANTY 33 LAy
YNAI8E1 T340 Negative control AaedlAn Ct 84 Internal control fnin 33

nsuUana wamfﬂ,uﬂWiwumiﬁuﬁﬂsimmL%Jah%’al,wiauL%yaa]uﬂswﬂgé’mmmﬁmumi&gﬂmﬁum
Detector iloUsngdnyaudidie vaneds fedmsranuansiugnasusiia RNA veadiolida Influenza A
wazlaifl videlinuansitugnssuesdeliavindu

Lﬁ@ﬂiﬂﬂgé’ﬁg@ﬁﬁﬁﬂq LarduAd YUN8ae 019N TIAINUATITINUGNITUYTEA RNA veadiohiyd
Influenza A (HIN1) swl uazlaifl videlamwuanstugnssuesdehaviindu

Sounngdyaudivdes vinefs M9 1INTIINUANTAUGNTTUY A RNA yaaidela¥a Rhinovirus
warlifl vielinuastusnssuvesiolauiingu

Sousngdayauddy el fegrmsanuasitugnssuviia RNA 10340137 Influenza B
wazlaifl videlinuansitugnssuesidelifavindu mumsnadi 4 ndeuiue Cycle threshold (Ct)
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PP Mix Pathogen Signal in Signal in Signal in Signal in Red
Green Yellow Orange Channel
Channel Channel Channel
FluRhino 1AV EE)S - - -
FluRhino HRVY - POS - -
FluRhino IBV - - POS -
FluRhino | 1AV (HIN1) POS - - POS
swl

delinudyanudle o MmaﬁaLs??ala%’amn"l,aiwumiﬁuﬁqmimmL%Ja

Limit of Detection 183%n#333

Influenza A (FLuA), Human Parainfluenza Virus 2 (HPIV-2), Human Metapneumovirus (HMPV),
Human Coronavirus OC43 (HCoV OC43): ~10? copies/mL

Influenza B (FluB), Human Coronavirus HKU1 (HCoV HKU1), Human Parainfluenza Virus 1
(HPIV-1), Human Bocavirus (HBoV), Human Parainfluenza Virus 3 (HPIV-3), Human Coronavirus NL63
(HCoV NL63), Respiratory Syncytial Virus (RSV), Human Adenovirus (HAdV), Enterovirus (EV), Human
Parechovirus (HPeV): ~10% copies/mL

Human Rhinovirus (HRV), Human Coronavirus 229E (HCoV 229E), Human Parainfluenza Virus
4 (HPIV-4): ~10* copies/mL"
N1SIANANITIY

HamiTefifesnsie naanmansramansitusnssuvesdohianelsamadumela fegenien
FDTTM Respiratory pathogens 21 1Hutansaailiuinieansaa Real-time PT-PCR linauinaunsaniy
HATFIUNTIAMUANYDIYALNEN LanSITUNAE11BI109#1081991035 Real-time PT-PCR
N3NUTIVTINTBYALAZNITIATIZANIHDR

Aususudeyanansaasadudidnnsedndlid thdeyaildunSoudisunamnssinsy
A" Ct ¢e paired samples t-test 7innandosiuvintu 95%
N135U5099355UNTINY

sATedldsunssusesnditnnuanreynssunisfinnsanlasiniside nsuunngmisun
|au3UTesi IRBRTA 656/2567
A3UNAN3IRY

MNNsANEINMIATITIeT i Tiugnssuveade il nluguasideliaensiead (RsV)
shematia Multiplex Real-time RT-PCR lungusiogn 60 fregna uvadusegrsinmianuasiugnisy
voadohfanolsamaiumela Wuilug uasdehiaendiea fedeyananisnsnainds Gold standard
(Real-time RT-PCR) fiiiuluommsidsadodmiudshogsaniesufoinishadaing s1uau 30 foens
uay Fogefinsalinvanstugnssuresdohianolsamadumela S1uau 30 regra wudn ada
Multiplex Real-time RT-PCR liuanuansiugnssuvaadio hianelsamaiumela 30 fogs aseivis
Real-time RT-PCR 30 f10813 uazmsialadnuanswugnssuvaadohianelsanaiumiela 30 faegr
Tugoeiiiing Real-time RT PCR lainuansiiugnssuresdoldanelsamaiumelansais 30 foens
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Aanduaaul (sensitivity) 100% wazausuN (specificity) 100% firnszdiunnudesiu 95% flvas
Adesiu (confident interval) agfl 88.40% - 100% (113147 5)

A58 5 MIalansaRiioyan (Inferential statistics) MIUszANMAdRd LAz IaUsT s LT osY
95% (95%confidence interval) ¥83A17317 (Sensitivity) A1MN3WIE (Specificity) Aviuneile
wavfuuan Positive Predictive Value (PPV)waz Avihuneidionaifiuau Negative Predictive Value (NPV)
38938 Real time RT-PCR wuudumawien wWisuiioufuds Real time RT-PCR Unf

Real-time RT PCR (Gold standard)
Positive Negative
n % n %
Positive 30 100 0 0
Multiplex Real time PCR
Negative 0 0 30| 100
95%Cl
Value
lower upper
Sensitivity 100.00% 88.40% 100.00%
Specificity 100.00% 88.40% 100.00%
Positive predictive value 100.00% | 88.40% 100.00%
Negative predictive value 100.00% | 88.40% 100.00%

afusIwNaNITIVY

nsiseuALndeImAla Multiplex Real-time RT-PCR iilonsiadfladunitelhaldnialg
waziel¥aensioad (RsV) a esufoRn1shdainen neside aanduitednermansnisunngnms
lﬁﬁmif\“fmm%ammﬁmmﬂﬁﬂiﬁmmmmmmLs‘?}jai’s%’aiﬁaa'wgﬂﬁm waiug wazdiuszansaan
Tnenaildnsaiunarediuinsgiu Real time RT-PCR flasdniseunsielanuugin TunsAnuvianudi
¥ART23 FTD RP21 anunsansranuidehialufogidlaludng 73.6% delndidesiunismaaauuuy
custom multiplex RT-PCR 7if§ns1n15ms2anuy 75.3% lnginuaenanpaiugedis 94.7-100% ﬁuagﬁu
silnveadofingram Tnefunusenisaaey nunsAnwIniassyinduuienIaaoUsgYyAn I
FTD RP21 fiagiusrana $42.66 slanss dsganiniBnismadeunuy singleplex 499 CDC fififumu
Uszana $26.83 etuanu uifausiilu 1 afwesyanmauuu Multiplex axiisiaiigs udldinailunis
npgeUTeenIAEnTAdeULUY singleplex Liasannannsansiamdenanesialsndeuiulunduien
m’mﬁﬁ‘uLﬁau%umaumimﬂﬂauLLa3ﬂ’1§LL‘UaNa§WﬁNﬁ®mmﬁ] FTD™ Respiratory Pathogens 21 (FTD
RP21) U35 Real-time RT-PCR wuuialy wuinwisaesiSlindnns real time RT-PCR iilouriu urdiaanu
wansinglusuANEEAIN ANUTUTU LagANEINNTLUNITIATIEING LaeyansIa FTD RP21 HyaLau
fannsansamideliawasuuaiiFeluszuumaiumelalédds 21 %umiumamﬂgmmmm (multiplex
RT-PCR) §etauanianlunisvaaeunazannuianainainnistidnnatsass Snadsiinnsdanion
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master mix, primer k& probe wliasudulugadsagy Flvuneunsiniousetnuaznssuetos
fanunduazannszwesUiin® Turagiis Realtime RT-PCR wuuinly fvaaeusoandon
ﬂg’jﬁ%mLLsmthmﬂé’m%’ULwiayl,%aﬁé’mmimn Faoraduuuy singleplex 3o multiplex 1&n ¢ 1y
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