o
Unn 3

ABAUUNITIAE

sluuun1sIqe
suuunisAnsidluuuunisifeuazimun (Research and development
v v
diagnosis test) nae luAFIllANIUNIRANTUNRINANIENTINNNTAFEIFTTHANN

’iW’lNﬂﬁ‘ﬂiﬁJWﬁwmﬁﬂ (Chulalongkorn University Ethics Committee)

dszginsAnsn

e 1f5a0ti19 Nasopharyngeal suction '«vméﬂqaﬁdmﬁuu‘%mmm@mL%ﬂlu
sruuNNAumIela ﬁiswmmaqvﬁmmm’lwﬁqeﬂ WA 2548 - 2549 1AtIFBENIAINGTY
Wdemmaifiefulinemmaiiadulhialurruumadumne lauasiladudnfinite

- Influenza A virus #18WUg HINT A7 8 5iaating

- Influenza A virus @18WWE H3N2 A1U9U 11 599

- Influenza B virus 47194 1 fiaeine

- Respiiatory Syncytial Virus (RSV) a11421 1 fagting

- Human parainfluenza virus (HPIVs) MU 1 FiaBEiNg

- Human metapneumovirus (hMPV) @1149% 1 pia@ging

- Adenovirus A149% 1 598819

- Human bocavirus (HBoV) 31431 1 52814

- warandthefimsalinudelifaseinaauudodnein S 4
FIIBENN

® CDNA 293 influenza A virus @8Wug H5N1 TUdmd A1 16 faeting AN
AudFuananemeliasusnay  Taafiudufivaelifenmgl 20 °C  fieud

U U
'

) o o o d‘,a o o [l d‘ 173
L’I]EJ')‘D’]QJL@W'W:VI’NI’JT@WU@HL@U m?ﬁnmmﬂumiﬁnmwmmma‘mm@ pinaeinanldazan

BYLYIRIINHBIUIENNTTINEILIA

o LuanEaluszuunraiunela leun Haemophilus influenzae,

Streptococcus pyogenes, Streptococcus pneumoniae, Staphylococcus aureus
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AmAuuazdesratruiansiadiasagiiessdelaninunuazlininlug
FatinaeaNIIATIANIAIWUENITNGIIT  PCR  (Polymerase  Chain
Reaction)  masfiusinetialifaige  denudiealusrezusniFulsingainiseesisn

oy o o 8 emany & . .

(atinadrnnelu 3-5 T) nsiuldasiETe (aseptic technique) Nasopharyngeal suction
Aulaeldanenarainfidefusesgaaenldidrludesayn AAANTAAMAIAINNILAY
welatszunns 2-3 ua. dlunaesidmaanide nsdgaannzlddas 14 Viral Transport
Media anqadndnaantaslumana nsifuann Nasopharyngeal aspirate 1A Yield 1u

nsAsIAtugRIgINgn
a4 o (v a o
wsnsilauazianinldlunsiae

% wispsile

1.1 Aluminum foil (Rainbow metal company, USA)

1.2 Barrier Tip: 200 pl (BioScience, USA)

3, Beaker: 5 ml, 50 ml, 100 ml, 200 ml, 500 mi, 1000 m! (Pyrex,
England)

1.4 Combs (Bio-RAD, USA)

1.9 Cylinder: 25 ml (Pyrex, England)

1.6 Flat-bottom ELISA plate (Costar, USA)

1.7 Microcentrifuge tube: 0.2 ml, 0.5 ml, 1.5 ml (BioScience, USA)

1.8 Parafilm (Penchiney plastic packaging, USA)

1.9 Petri dish

1.10 Pipette rack (Eppendorf, Germany)

111 Pipette Tips: 10 pl, 200 pl, 1000 p! (BioScience, USA)

1.12  Polypropylene conical tube: 15 ml, 50 ml (Elkay, USA)

1.13  Reagent bottle: 250 ml, 500 ml, 1000 ml (Duran, Germany)

1.14  Sterile pasture pipette (Samco Scientific Corporation, USA)

115  Stirring magnetic bar (V&P scientific, USA)

116 Thermometer (Precision, Germany)
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ginsad

2.1 ABIPRISM™ 310 Genetic (Perkin-Elmer, USA)

2.2 Autoclave (Hydroclave MC10 Harvey, USA)

2.3 Automatic adjustable micropipette: P2.5 (0.1-2.5 ul), P10 (0.5-10
yl), P200 (20-200 pl) (Eppendorf, Germany), P20 (2-20 ul)
(Socorex, Switzerland), P1000 (0.1-1 ml) (Gilson, France)

2.4 Balance (PB1502 Mettler Toledo, Switzerland)

25 Centrifuge (Beckman GS-6R, USA)

2.6 Chemical safety carbinet (Toxicap, France)

2.7 Class Il microbiological safety carbinet (Envair, England)

2.8 Cuvett: 10 pl (Eppendorf, Germany)

2.9 Deep Freezer -20°¢ (Sanyo, Japan)

2.10 Deep Freezer 709G (Forma Scientific, USA)

2.11  Gel Doc 1000 (Bio-RAD, USA)

2.12  Incubator with orbital shaker (Stuart Scientific, UK)

2.13  Microcentrifuge 0.2 ml (Butterfly, Taiwan)

2.14  Microcentrifuge 1.5 ml (Denver, USA)

2.15  Mitsubishi Video copy processor (Bio-RAD, USA)

2.16  Multi-block heater (Lab-Line Instrument, USA)

217 PCR HEPA+ carbinet (LIO LAB, Thailand)

2.18 PCR safety carbinet (LIO LAB, Thailand)

2.19  pH meter (Eutech Cybernatics, Singapore)

2.20  Power supply model 250 (Giboco BRL, USA)

2.21  Refrigerate microcentrifuge (Universal 16R Hettich, USA)

2.22  Refrigerator 4°C (Mitsubishi, Japan)

2.23  Spectrophotometer (Eppendorf, Germany)

2.24  Stirring hot plate (Bamstead/Thermolene, USA)

2.25  Thermal cycler (Eppendorf, MasterCycler gradient, Germany)

2.26 UV transilluminator (Fotodyne, USA)

2.27  Vortex mixer (Scientific Industries, USA)



228 Water purification equipment (Yamato Scientific, Japan)

229 Balance (PB1502 Mettler Toledo, Switzerland)

AL ART T luNgINe

1. asiadivialy
Iiol Agarose molecular grade (Promega, USA)
1.2 Diethy! pyrocarbonate (DEPC)(Sigma, Singapore)
1.3 Ethidium bromide (Sigma, Singapore)
1.4 Sucrose (USB, Hongkong)
1.5 GeneRulerTM1OObp DNA ladder Plus(Biolab, USA)
1.6 Boric acid (USB, Hong kong)
1.7 Tris (USB, Hong Kong)
1.8 Hydrochloric acid (Sigma, Singapore)

% ATANAIMTLNNIANA RNA
254 Guadinine thiocyanate (GTC) (Sigma, Singapore)
252 2mercaptoethanol(Sigma, Singapore)
2.3 Sodium acetate (Sigma, Singapore)
2.4 Phenol (Pierce, USA)
2.5 Chloroform (Sigma, Singapore)
2.6 Isoamyl alcohol (Sigma,‘Sihgapore)
2.7 Glycogen (USB, Ohio)
2.8 Isopropanal (Sigma, Singapore)
2.9 Absolute ethanol (Sigma, Singapore)

3. msmﬁéwﬁ*um?ﬁ'\ Reverse transcription

3 M-MLV Reverse Transcriptase (Fermentas, Canada)

4. as.aN&miun1Ina PCR
4.1 i—TaC/TM DNA Polymerase (iNtRON, Gyeonggi-dn, Korea)
5 gasweiidwFunisiananda PCR Wiisgvi

5.1 PERFECT Gel Cleanup (Eppendorf, Hamburg, Germany )

5.2 Isopropanal (Sigma, Singapore )
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53 Absolute ethanol (Sigma, Singapore)
6. ansaRdmiunisilaauia
6.1 Amplicillin (Phamacia, Hong kong)
6.2 isopropyl—1-thio-B-D-galactopyranoside: IPTG (Bio Basic,
Germany)
6.3 Magnesium sulfate (Sigma, Singapore)
6.4 Magnesium chloride (Sigma, Singapore)
6.5 PGEM-T Easy Vector System (Promega, USA)
6.6 Tryptone (Giboco BRL, USA)
6.7 Yeast extract (Giboco BRL, USA)
6.8 5-bromo-4-ch|oro—3-inodlyl-B-D-galactopyranoside:X-gal (Bio
Basic, Germany)
6.9 pGEM-T Easy Vector System | (Promega, USA)
6.10  Glucose (Giboco BRL, USA)
7. ansiaiidmiunnsatananalin
el Eppendorf® FastPlasmid™ Mini Kit (Eppendorf, Germany)
8. a1nANAMTUN1T1 DNA Sequencing
8.1 BigDye terminator v.3.1 cycle sequencing RR-100 (Perkin-Elmer)
8.2 BigDye terminator v.3.1 cycle 5x buffer (Perkin-Elmer, USA)

8.3 Template suspension reagent (TSR) (Perkin-Elmer, USA)

28n19AL I UN15IE
Positive control

v
o

TunsAnmaial Aawanalia aannns cloning Fuk1ur99EU M GAPDH H1
H3 H5 AlFannmaiuiianns cDNA 'anL%@‘lﬁamnﬁﬂwﬁmm@wudﬁﬁm%@”lfi’uﬁ’mlm&i
aeWug HINT uaz H3N2 uazdnfanndelduToun A1eug H5N1
Negative control

v
o/

Tun1sANHIATIY Aa

® Distilled water NFNIATWINAL DNA N lun1svaass
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e cDNA wandalafaldndnlugy alise areWug H2 H4 He-H15,
cDNA aaadelifaldndalue) oiiad DNARNA 1ad@alafanelsaluszuumaiumiela
&un Respiratory Syncytial Virus (RSV), Human parainfluenza viruses (HPIVs), Human
metapneumovirus (hMPV), Adenovirus, Bocavirus Wae cDNA mé’@’méﬂwﬁmm'ﬁﬁﬁﬂ
TaFasannananiuaadnasiu

1 P a Y] , :
o FauuanGeluszuumnaiumiala laun Haemophilus influenzae,

Streptococcus pyogenes, Streptococcus pneumoniae, Staphylococcus aureus

Internal control
14l GAPDH (Glyceraldehyde 3-Phosphate Dehydrogenase) i
atjlunszusunnsinalalada definmsuanseanlunnisadaessysed delunstiudu
dranunsnana RNA arnfaatnangiaelaas esanlumafushetneasiieadiod
1latiagfli Nasopharyngeal suction iefushuuazileaiung false negative A NNAITARR

RNA 224la5aladle

nisaanuuulnsiuas

4 nannsanniinanaisuiiandleindeaslafalivialveg stiaie tu M H1 H3
H5 LmuLﬁuﬁuﬁLmniﬁmnﬂuluvmﬂszmﬁﬁqian Uszanms 50-100 AdLiug fineanualu
Influenza Virus Resource 3:Winal) W.A.2542-2549 anwylts National Center for
Biotechnology Information (NCBI) antdldTilsunsu Clustal X lunnsuBauifieumidan
WiauTBIe A LA (conserve region) Wialdanldluniseanuuyinsiues

mn@gmﬂszmﬁmswmamﬁ@:ﬁﬁmmﬂuﬂu 2 sxuu 18un multiplex M

GAPDH @y multiplex H1 H3 H5 Favhu nsiaeniwswefi 1 lussuuiRan i avead PCR
product AnefuBtinatiag 50 bp Tl Wanswesiualdatnsdaam e agarose gel

electrophoresis
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< & ' i o
AT 1 UAMIUIA PCR product aeslinsimasusiazenildlunisyia

multiplex PCR
Inswed | Sauiusrasinsined(s-3) (position) | Tm e
size (bp)
H3F3 ATGGAAGCATTCCCAATGACAA (933-954) 62
H3R3 CATGATATGGCAAAGGAAATCCA (1628-1650) 64 i
I H1F2 TTCTGTWATTGARAARATGAACAC (1224-1247) 63
H1R2 CTGATTGCCCCCAGRGAGAC (1866-1685) 65 -4
FSFES ACTCCAATGGGGGCGATAAAC (914-934) 64
H5R2 CAACGGCCTCAAACTGAGTGT (1265-1245) 64 ==
ME3 TGATCTTCTTGAAAATTTGCAG (718-739) 58
MR2 TGTTGACAAAATGACCATCG (993-974) 56 e
GAPDHF | GTGAAGGTCGGAGTCAACGG (85-104) 64
GAPDHR | TCAATGAAGGGGTCATTGATGG (191-170) | 64 ¥

nasnidendduiuateslnsmes 1uda nseasuanantFees nsuef

Aaellsunsy FastPCR e 4.0.27 (Iag Ruslan Kalendar diurlgaliviuadeila 26

faman 2549) aAuanaefidud CG aaumpiinmanzanlunimin PCR uazasiaaauidn

fimsdugriuessrning Tnswesildlu multiplex PCR tRenmuitels)

@mﬁuﬂwmmm%@ummé”]Lmzmmiwsm@é’Imﬂmﬂ‘ﬁﬂmmu BLAST

27N www.ncbi.nim.gov/Blast iveFauiitudrduiaresnsme Fius A UILaTe9R I T35

sunanualugudeyaressunanssiaiugnssy GenBank 41 lifidouaes Insief 7

=] o QI aaa d‘ ] v d' o v a Q.
MNDUN VY UUDIRAINTIND U IC’WEJL@WWZ@’JH‘H@QIW?LN’B?@WN‘H@'}E} 3' oA iinanI SN

MUIUABULRRLN AW

o o‘d‘ g o a d‘ A o f‘ﬁ'
MWIW?LNQTWIQN’]V] paaulun1In PCR AN LW@EJMEIMQWIW?LN@?V]@@HLLUU

ANUNTNHUTNNDL cDNA Taasg
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LAUNTNELLRASUTUABUNITANA RNA

14 Nasopharyngeal suction 100 pl waatlael 7

y

\AN Guadinine thiocyanate mix (GTC+2 ME)

500ul /Tube

v

11l Vortex 411 15 3u19

¥

LA 2M NaOAC 50 pl
Phenol 500 pl kae CHCI,: IAA (49:1) 100 pl

v

Mix invert 414 10 319

v

wasa i I ududangoumgil —20%c Wi 15 wad

q

v

111 centrifuge 13,500 rpm w14 25 WA

v

wise tube ud 2u1m 1.5 mi 18 Glycogen 4 pl

v

gagauladuuunldly tube Insinsisenly

v

\AN Isopropanol 600 pl

v

Mix invert ¥1u 15 319 wadasinlugduds overnight

22
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1l Centrifuge 13,500 rpm W1 25 W7

|

waauasazasaan IFiuasianie pellet 1§

!

#n4 pellet #1281 70% EtOH 500 pl Umeluda mix

!

AALeN 70% EtOH 8an uazily Centrifuge 71 13,500 rpm w1w

25 w1 Winen1n19tiuli pellet Anmznaw

v

W pellet ukagag vacuum 10

;

AN Dep C 12 yl

111 RNA Nanaléunnin reverse transcription iivadaiasnzsf cDNA 14lunng

11 PCR faly

& 0 \ .
YUMBUNTIIN" Reverse transcription polymerase chain reaction (RT-PCR)

N1 Reverse transcription

¥in RNA 117 Incubate 7 65°¢ 1{utaan 5 1t el RNA asnedauly
§umsa liatlu secondary structure wdsaniuirlugu ice box Whunan 2 Wil el
RNA ASENIWLTIWLEUAT Q’mii’uw M-MLV Reverse Transcriptase (Fermentas, Canada)
1un"99n reverse transcription A liRan1sai 2 TneluBanmsiianun 25 i

Usenaudae RNA Rafald 12 ul luaudn fuiuansireiulu M-MLV 5x Buffer(250mM

Tris-HCI; pH 8.3 figaumyil 25°C, 375mM KCI, 15mM MgCl,, 50mM DTT) sz 2mM dNTP
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40 units rRNAsin® Ribonuclease Inhibitor, 200 units Enzyme M-MLV RT, lwsiuas:

influenza cDNA 0.5uM uazIwsluas GAPDHFS5 0.5uM nanlidnfuuazinly Incubate 7

37°C wu 1 Falue a9ann1iu 11 cDNA Aldu I Tusuuuslunisia PCR uasifudaud

\WaaNgngi -20

< '3 ' i °
A19199 2 URanalnames uazanssneildlunsin reverse transcription

a9l lun199in RT-PCR Lﬁmmma‘ﬁldlw,wiawaam( ul)
M-MLV 5x Buffer 5.0
10mM dNTP 5.0
Inswesinfluenza cDNA(25uM)+GAPDHF85(25uM) 0.5+0.5
rRNAsin” Ribonuclease (40u/pl) 1.0
Enzyme M-MLV (200u/pul) f].40)
Extracted RNA 12
Total Volume 25

N19911 Polymerase Chain Reaction (PCR)

antfuin cDNA 117 PCR datllnsefmsmnziutiuseslaiauasiiuans
A1 TaeiluLSunmsgaie 20 pl Usznaudag cONA 0.5-1 pl lanadaduiiuansneiu
PCR buffer A28 dn41 1X PCR buffer Usznausag 10mM Tris-HCI(pHS8.3), 50mM KCl,
2mM MgCl, LAz 1 units /'-Tac/TM DNA Polymerase 1TmM dNTPs(0.25mM each) Insies

0.5 uM uaZINIINAUNENUNT LS TALRLENRsgaTneTlu 20 ul
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d aan y QI i
A19199 3 dIunanTaJnFen PCR (WBIANSI4I1 CDNA

o PCR/1
ANTLAN
reaction (ul)
cDNA Template 1
"~ Forward 1w5‘m'ﬂ§(25pM) 0.4
Reverse Wawaf(25uM) 0.4
i-Tag"" DNA Polymerase(5U/ pl)
(INtRON, Gyeonggi-do, Korea) -
10x PCR buffer 2
dNTP Mixture(2.5mM each) 2
Distilled water 13.4
Total volume 20

Hialddounanealizen PCR auane1an 3 uaznanliidaiuuds annu

dvaan PCR Nldansazaresananaldluweses Eppendorf Mastercycler personal

(Hamburg, Germany) TR lUsunsumumseh 4

al a i 4
A15199 4 gounniuazinannldlunisia PCR

grunai (°c) NA(WIA.AUN) | [NuTaY
94 (Pre-denaturation) 3.0 1
94 (Denaturation) %3
58 (Annealing) 0.3 40
72 (Extension) 1.0
72 (Post- extension) 10.0 1
25 15 1 |

\Wa PCR w@faanysad 11 PCR product Usnnew 10 pl waniy loading

buffer U5u1m3 2 ul udashlduanauasng 2% (wiv) agarose gel 1 1X Tris-borate-EDTA

. (TBE) buffer Wnszualwmanusmradng 100 Taasiduiaan 60 wd Taeld 100 bp ladder il

DNA marker WaldulFauiauiuauanees PCR product anniudianiaasag ethidium
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bromide (10 pg/ml) Usznaa 15 wad Waslumsaaniuouees DNA nieldias UV uaa

o &
UNNATN
Nn199" Positive control

° a a P o
N1SNILARUNUS LAZNISLATENNAIFAHALNANISNN positive control
o n‘ [3 aa ¥ ad ;7 o dl dl
AN UIUA B WeA2838 monoplex PCR e lnsiuafainisnan 5 4
fludauiiaseuagu tdnnaAuiuaninseluszuy multiplex  PCR azidnduINaiN

S UAUELELe MEIAINATIAABLIUIATEY PCR  product  Wilddae agarose  gel

s
a

. v o o/ A” niel d‘y Y o o v a
electrophoresis a9 N1N15FATURIUIDIRANN DNA NABINIT LL@']‘LA’]N’W]"II‘MU?QV\‘EW\N

Dq

v

33994 Perfectprep’ Gel Cleanup kit (Eppendorf, Germany) %1 PCR product NLZENTUA
Ldansedniu nanatin pGEM-T mud5a89 pGEM-T Easy Vector System I(Promega,

USA) Taeifi T unauaal

< . cday a o aa 4 v g .
15197 5 InfleMdius uauseuawa Ll positive control

! Inswas PUNIA(ATUNUITBIRAULLIA)

M MF5'/MR3’ 1027 (1-1027)
GAPDH | GF85/GR191 107 (85-191)

HA1 H1F266/H1R3 1407 (266-1672)

H3 HAF2/HAR?2 1762 (10-1771)

HS "H5F3/H5R4 850 (880-1694)

N9 ligation

LdanaAiiildlunnsia ligation war purified PCR product 284%ia 5 &1 R

H1 H3 H5 M was GAPDH wdatinlutin # 4°C dwin
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P aal o > .
A19199 6 A19LANTLE 1NN ligation

A7LAN | ligation/1 reaction (pl)
2X Rapid Ligation Buffer 5
PGEM-T Easy Vector (50ng/ul) - 1
PCR product X*
T4 DNA Ligase(3 Weiss units/ul) . 1
deionized water YUl fFanmsgavinetly 10

* WARUAIENIU8 Purified DNA A& (Useanns 3 pl)
ﬁﬁwmaﬁmmﬂmumm‘ﬁ”}é Competent cell (Escherichia coli JM109) Tagl

e Competent cell MAuldn -70°c wseslazanalu ice box 14 ligation mixture 2 pl

nauiu competent cell 1Fnms 50 pl Aavaealidriuwng dldudlutiuds 20 wi

anuuENILnly water bath %1 42°C Whinan 50w Wemasunmuatindnwgll ice box

a

{uiaan 2 wai 1N SOC 1iums 950 pi euyan wias imasaliiuiigamgd 37°C

U

Wuoa 1 Faluerde uazundeafipaaida 200 rom lensiaaniievaaeenan g
sinluiudesdiranada 4,000 rom Wusarszan 5 wil udagn SOC fatlszunns 850
ul e liwdeadilszana 100 pi Nautmaa"’[mﬂnﬁsﬁmuaﬂmﬁqaﬁqLmqlﬁ’maa‘iﬂmﬁ:ﬁu
Fhufeuuarazaodhuiiamoaiy amiutilindsuuianieis LB/ampicillin/IPTG/X-

Gal plates a7 2 plate lulfausasnuansneiu e ldarursouanTalatifien s o

plate TUUnf 37°C wWinaniszunns 16-18 Faluq

'
I o

WanIN1sden  blue-white colony Tnaaean white colony NNTLU LB

broth Usunms 2 dadams 3 Ampicilin (0.2 mg) Wnliiinfigrumgll 37°C unaszuno

1 4

16-18  dalus nnnrsanauuy Miniprep laaldusas culture Usunms 2 Sadamsdnn

FastPlasmid Mini 100 preparation kit (Eppendorf, Germany) muﬁuu:ﬁﬁ’a’mﬁmam

v o s

uaannisdaliununaalinlaeld  spectrophotometer  wazAIWINS

WBununaraianle et lunsaaey sensitivity siald wasninisnsmasaudaeds PCR

At M13 Tnawes 411A2au1n189 PCR product gneiasiuauaaesiiuiunsan (insert ) 14y

v

lunanafinvisell wianmsaageudn PCR product Nldifludauaastiunansesiaanisma

U

[ o

DNA Sequencing taaldlnsimafnldluszuy mutiplex PCR - g m5un1sMn  DNA

Sequencing
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nsAsIAdauanLilaAalalng (DNA sequencing)

iWansaaaaLTrenduuwina1alin #2833 DNA sequencing 14 BigDye
Terminator Version 3.0 (PE Biosystem , C4) a1n1uaunas2e ABIPRISM ™ 310 Genetic

Analyser (Perkin Elmer Cetus, Branchburg, New Jersy) 11 DNA sequence Neuls i

program BLAST (www.ncbi.nim.nih.gov) iWegdnasduiuailédtimnulndidesiuideans

[ dl' L o ' [ a o o dlo [ a
wugla uazietiududnduguieaiuiuivinisunendn i) lunanaiin

inseuranisaemsiaRugnasndlilanldlsunsu Chromas Lite 2.0
[eAiAs chromatogram aa3a16utAdteINg wasvinisaasziuasiely
Toe g lsunss
® Chromas Lﬂuiﬂnmmﬁl‘i@LLazur'ﬂ‘nnmwimmimmmﬁlﬁmnm?ﬁ'}m:‘

02ATUANUGNTIN

® BLAST a1n www.ncbi.nlm.gov/Blast WewlTeLiiieuaisuiuaredsaay

a o

Duuwinanafiafuarfuiasesdedidinauwismunlugndeyasessuinesiaiugnesy

GenBank 9nan1saensiaugnssuiiuaIfusresdunviinslgidn e la
dl’ o a [ o :dl ¥ as o o
® Clustal X Wevinmsufauiisuanfuws Aldaannisneasiawugnesuiy

[ %

o t-dl v
AAULLANFRINIT

e BioEdit MaudnildannnisnFauisuanduiuaainiysunsy

NISWHNUITZUL multiplex PCR

e 14 positive control arnn1slAauTiaug antuimanafind i
wuesmuulunIsia multiplex PCR Taanastinlwswesfunyia PCR Waemieniy uiilyu
2 szuu loun multiplex M GAPDH f7u1m PCR product 214 uaz 107 bp waz multiplex
H1 H3 H5 #9114 PCR product 362 112 W&z 191 bp ANA1AU Tas T nielunnswawA

UL multiplex PCR §an1it 3 waziMIBRenanasiia NS LR e ld
10 laegainAudinges PCR product e agarose gel electrophoresis WA2A1NN9D

naviuLn AN at 1T A uYNEy



MultiplexPCR:step-by-step protoco!

Step 1. Choose primer sequences
GC - 3050

- ZGbp of enger \ Siep 3. Single locus PCR: Initlal program
- oe-sepanable amghicayon oreducts .

ampily al lod indratusly, sams oot

- lama ' POA Dofer, s oeants
/ - &hust sy ans any
Step 2 Test/lign primer sequences S

- with each otner
BLAST pregrarss lor repetitive i),

Step 4. Multiplex PCR: squimalar primer mix
- 0.1-0.4uM 28ch pnmer -
- w2 PCA pragram fros Step 3

:

{ A. Al products are weak

B. Short products arc woak
-2) us2 longar axtension Amss -a) Nereasa buffer cone froem Tx g 1 A O
-D) decrease exfansin 1710 82-E6° C -} gECIEEES ANTERANY anT'Dr astsnsicn !
L) s anreaningg i small steps (2°C) -€) INCTRESE ATNALYE Cf DVATMY “OF Wixdd 02
-0) asjust Tag pOVITIErASR COVKAVTaNr? « pormibire Ba Bn B
-g) comeing A AL Acane Ad
A e e Sy P TR e oo R
D. Un=pecific products appear
€. Long products are weak - il ooy weresss ey cans 10 1,42 0x
-a) rraass axtaisian e i it shore: dosrmase Buter oo ta 07 (6
-by incraasa anvisaing snlor eafensan I T} MR gadsalty aieseg |
-C) INCrease AMowl of pamen ior waak kot - dariase amount of femalata Gnd EnTmie
o) decrese buffer cone o 0.7-0.8x -8} ircrease MpCi; 109, . O and 12 M tut
tad b MAgCl coredant at 1.5-2rd hoaz ST corstamt & 200 LM aach
&) cernbirn Ga. Chy Ce. Cd ) anertir Da B De, 5d. Boe

E. It none of the above works
-t) e e s ty BEA 0.1 0.B.g'a)
-b) USB ARUVArSR try 5wyl DM SO o piysaral
S!cp 5 ¢} ra-gnsck prrmers foe irternct s with sact atber
.; -d) change s soruticrs, uss Presh o

& . 2 o
AINN 3 TUARUNITWRUITEUL multiplex PCR (35)

n1snAdauAN Ll (Sensitivity)

'
al

1. fwanafia aialFaannas cloning H1MNNNSIALRNNUARELATEN

Spectrophotometer

2. A1 OD Nl mAtwaunliuunanaiia i copies/ul
ANGATAIT

Copies number (copies/pl) = X g/ul DNA x 6.02 x 10™

Recombinant plasmid length (bp) x 660

X = Burunanaianauliainnisindaaiases Spectrophotometer (g/ul)

29
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3. N9 dilute waalalianadnduilu 10° copies/ul

ANNGATAIL

Car= C.v,

C, = AnutntursInaIaiaGuss (ug/ul)
V, = 15N1AT18INANANAETNE (ul)
C, = anuidudurasnaraiinfisioanis (ug/ul)

V, = 1BN1RI9INANaNANGBINIT (1)

4. {1ntunn serial dilution anBunounatalia 107 copies/pl  Auds
100copies/p|
5. tiwanafia yne Avadiudusws10° copies/u autia 10°copies/ul 1711
multiplex PCR TagldifluAiduasuuuulunisyin multiplex PCR Usnned
o :J/ ] aan I a @ al ¥ I o/ 3/ 809
1 pl fau luusiasUjisenasitiunumdueduii winduanududy
1 = ¥ o =) J b ¥ a dlil
PDIARZNA1ET A wa N sFaunaudnaududuraInatalnnies

figah PCR amnsaindwanléiidvinle

N1SNARALAMNINNIE (Specificity)

wasanlFsruy multiplex PCR fiflanuanunsnlunisiinduauiiduen

a v

Wldae19puds aniuasinuInaaauIlANANITi Ui W AaIn1wintl TneNduneu

il )

X
U

Ze

1. afn DNARNA 1aaielafarelsaluszuumadiumela T
influenza A virus mﬂﬁuﬁr H2, H4, H6-H16, Respiratory Syncytial Virus (RSV), Human
parainfluenza viruses (HPIVs), Human metapneumovirus (hMPV) LL@:L%@LLUﬂﬁG‘EJ'Lm:UU
paiumnela laun Haemophilus influenzae, Streptococcus pyogenes, Streptococcus

pneumoniae, Staphylococcus aureus

2. 137 RNA 5% reverse transcription siag'lwsies influenza cDNA uazlng

\ua% GAPDHF85



3. 11 cDNA WAz DNA #1lau1%1 monoplex PCR saelwsiues GAPDH e
ARN9891E cONA Laz DNA Bgjas inetiufuna false negative 911nlsing negative Wu
LilgRaannisnlafviesiuins cDNA waz DNA dasiull wesannlasdniudaludeda

A91aazil3u104 cDNA Nldants GAPDH Hatndn13unniued cDNA Laz DNA 281la5a

4. 111 cDNA uaz DNA fldumagausiag multiplex PCR %4 2 szuusaly

NN53LAsIZUTaYA (Data analysis)

1. Hmsiensilss@niningessyuy Multiplex RT-PCR fazidenld Taeg

a Y o gy ° ] °

annsiRauiisuANdNLauAEue Nldann19vin agarose gel electrophoresis 1981
nsaeanszuLURlé PCR product illaanudinuiniganntiu

2. YNNSIATITIUIYANEAINTRITELUY Multiplex  RT-PCR  fi@an  91d
specificity 1AnAR8LITUL Multiplex RT-PCR faaidalafauazuunniGuainpunnelsaly

a dﬁ \ - o a o A Ay Mo o - Vv
szuuvnAumnelagu Sdnsindamauiidueresdunbildduwsivlnamediizela i
fifavdaainnicdiussuunld videinnauldaulildinswaigauuny

3 HINNTIATTTLUsEANBNINT8ITEUL  Multiplex  RT-PCR - #fidan 4l

sensitivity winls





