PROBES AND PRI MERS FOR DETECTI ON OF DENGUE TECHNI CAL FI ELD The present
disclosure is in relation to a nethod for the detection and quantification
of 5 Dengwe 2vizusiibr om bl ood, plasnma or serum sanpl es bycempoydssyecs
"digonucl eotide" probes. BACKGROUND OF THE DI SCLOSURE The i nci dence of
dengue has grown dramatically around the world in recent decades. 10 Sone
2.5bi 1 11 on peopPROBESAND FRIVERSHAR Y THCIIOSAFRENEUE ar e now at ri sk
from dengue. WHO currently estimtes there nmay be 50 m|lion dengue

i nfections worldw de every year. In 2007 alone, there were nore than

890, 000 rBpOoHNCAddaFEELDf dengue in the Anericas, of which 26 000 cases
were DHF. The di sease is.now endem c i e than 100 countries.in Africa,
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seriously agfected. Bef or e 3970 only nine countries "had experienced DHF
epi dem cprokesnunber that had increased nore than four-fold by 1995. Dengue
is a nosquito-borne infection that in recent decades has beconme a nmjor

i nternational public health concern. Dengue is found in tropical and

sub-t r opiBACKIGEROUND OPTAE DISCHOSIURE pr edom nantly 20 in urban and
sem - urban areas. Dengue haenorrhagic fever (DHF), a potentially |etha
conpl i catThsninciggrcef ofr dongype basggionagdpmatieptly1oeoxl darweryl deregend dspideeni cs in
the Bhiligpl il.an F ' t i I es and
has geCoégR%pﬁéa ?%SEggﬁée %?)ﬁgg%¥{gpfga(igﬁ&§%%R%Ea@%]gﬁ%%gHQ%?# ren in
the regi alrnglENWHO ainrrasiNAstpasits | theresitagnde vH0 usilbdn tdvdghaninfegtions

Fl avivirida -genus Flavivirus. It is also 25 known as breakbone fever.
There ar eV9tglyidgcesry veer IhgPOt ploae) thereay s appre ian 0 00gported @seyehgue.
Dengue hag ermg%gn{eﬁw, £ Dfoh d6300d ROLEREE Y. RN M SRTBY Gk that
is characterized by high Pever, often wth enlargenent of the liver, and in
sever e caseawre ithanul (@t acuytricaii Wfieca, ThireAidetingss shedfdsenn béglitagandah hSeautsudden

rise inte ratu C ni ed facial .flus d other..flu-]ike
Ly s SArEE A e SRR PALER Shbeslandt e NS B PR e an be
as hi gh ag gl 2I88&. Heforti1oh0 6RRVIhS EQRS AN KPS e DIHIC & i QHies, aTher e i s

no specific treatnment for dengue fever. Currently used nmethods for the
di agnosi swotbed drighed iivcregsed dhage thanefogefadd byi 926, Beng@etis armofquétathorrtengue

| gM and I. i-n the. serum.by ELI SA. These ser.o] ogi.cal .hpds,are unable to
dotect  « aeelifulars ST e Sl Bt TBAE B TR Eear i s
need for Daiguéd iafling 8 $opicBaneiuboEspit N redehLabumd thefweled Predoniihaatyl on
early in the course of infection for better patient nmanagenent. 5 STATEMENT
OF THE DIIscriasuRe saeeortiinggeay, Dengicdraenierhagip feves SUHE) raepeiertiallydethalyr obe
havi ng n I u e 5 ar LD or. . tjonal ly

con] ugat ey eh TR, O BRN Creffnind! I a2 LIS MR MenduepBem B8 HOREL Lo
forth as PH@pifesNeg. Thailand. 4Loday PERF affact nost Akixh eoenttios attehechdcomeaf dengue

infection, said mxture conprising, nycleic acjd anplificatiqn 10 reagents,
pr obe hauﬁa@lng%&gf ﬁ’l@gﬂ@@%ﬁ@ﬁc@ﬁsﬂlﬂaﬁk%@%? lrep tj‘r@ﬁﬂ%%ﬁpﬁﬁ%]ivn_tj BEQ | D
Nos. 1 ?‘BEQRﬁIAOBoﬁti&@&?dnﬁa&ih%“opihepfa%sﬁ Pl RA SR, r%@ﬁ\fé pfa'v%"hﬁ. H%‘é'aﬂ‘% _
nucl eoti de sequence set forth as SEQ I'D Nos. 3 and 4; a nethod of detecting
and a@pt i dmakinyasqizalkbdngi fiegerddhgreeare nfbec tistngt, daf dlosdly hekitedovpoiesi thet act s of
- (a) obtaini a P reaction m.xture risi nucl ei ¢, acid,. .

amp 111 cdelBnPeRy SIS DroBE e S BT Ab b RaC R Re o rBlifyise 1 D
No. 1 and tRataf¢hitabteBES BRMighHRUC bR wald @@ﬁ%&ﬂ&ﬁ ofehe figdt Bnfn SFQd D Nos.
3 and 4, (b) introducing test sanple to the PCR reaction m xture for PCR
anpl i fi caebesncircalapy afaduisodihe gllagss todicn dicge quidth @esudflen risgver téyparetasur i ng

fl uorescence sign enerated for detectin he ngue_infection and (c)
opt + onal 1yEREE e AERE A Efnd HheitbatisuS el AR e PhaBLIGRR oo
quantsof yifogtide @deagdeys2didah ®etak Gigh & 4I°C, pesibtiethviratcongulsiengarl othérect i on,
said kit conprisin&g&;obe havi ng nucl eoti de sequence sel ected froma group

conpri si rfgMBECRtIqDSNBRCre 18 pgpeoifig iregtraviprdenewhicyer. Susisady pspdrmagthods
optionall b t (D] - 3t [ : LAg: hu g nce set
Forth s G DR oy e e A R R T ong
Wi t h i nstanddigGoin theare@i baklISAnTFheedcedlogsaentthodga@ daableftordeRist det ect i on
of dengue infection, said nmethod conprising step of conbining probe having
nucl eoti de sequence selected froma group conprising SEQID Nos. 1 and 2 or
a conbi nation of probes thereof, priners having nucl eoti de sequence set
forth as SEQ ID Nos. 3 and 4, and anpﬂification reagents, optionally along
with instruction manual. 30 BRI EF DESCRI PTI ON OF ACCOVPANYI NG FI GURES I n
order that the disclosure may be readily understood and put into practical
effect, reference will now be nade to exenplary enbodi nents as illustrated
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Figure 4 shows a log dilution curve. 15 DETAILED DESCRI PTI ON OF THE
DI SCLOSURE The present disclosure relates to probe having nucl eoti de
sequence wotofamsnéas SEQ ID Nos. 1 or 2, optionally comrcugBoadossish
detectabl e | abels. I n an enbodi ment of the present disclosure, the probe is

for detectjng dengue infection; 20and wherejn the detectable |abels are
flur ophorlg%ea‘t?ms-du %%aarﬁpuaﬁ%@ﬁequ e @Seaé%dT.hwsrrnarﬁo&S %Pe%dﬁﬁl\gn?ndof t he
present di5Gliaskbodd RE detddAbPBRAES UL SnREEGELLE thMRILGure SURFEABRTSS! NG
fluorescein, fluorescein derivatives consisting of 6-Carboxy Fluorescein
[ FAM , Vitefteg@EenGmiRigemmnmoet hyl ) ani nonapht hal ene- 1 -sul phoni ¢ aci d,
coumarin and counmarin derivatives, lucifer yellow texas red,

t et ramet hyl r hodam ne" 25 tetrachl oro-6-carboxyfl uoroscein,

5- car BoxX\WWTWIBRMIRTAYE THRDISELORAREPr ef erably 6- Carboxy Fl uorescein
[FAM; and the quencher is selected froma group conprising tetra nethyl

r hodami n@cmrdlpgydthﬁmrwnhmsﬁ@me glpigs &) Banoi kavaeg gucldotide sequence set

di et hyl ami.po I enyl-4' - nmal ejim de. angt hyl r.h
car boxyt dPTABrToE b 18 Sre g AEbaL B dH LR G, imer
pr ef er ablhavhigatikledfddsdqacpesncioah ad SEBHQLNos. Bhe 4p b @sdntcactigohixsure gorr el at es

to prinmer_ having nucl eotide sequence set forth as SEQID Nos. 3 or 4. In
an embodidetasiionfoft dengye dakestioni sed drigiuee coRwrisiEnicleig\icil ampdifiston p No. 3

. o o . ' . ¢ 4] ; h o
or i e 1 R L L Bl A it e A W ey R SR 03P
correspondos d pndlPeohavcombiBiidn Df Moshes lthereof ; angnprimbisr kaving neclpotideer s ar e

used in conbinatio ith e| r the probe having SEQ.ID No. 1 or, SEQ ID
No. 2. THEIBIESeht P%_VMS@ §§_Qr Iy :ﬁqsaﬁe%‘_l‘f 4 3 mekod @_g@fre%ngnaﬁ? PEORYRY
detecti Oa’ﬂu%tif}ﬁ{gg&’&lgh@ fiﬁ‘é&t’icgﬂ said&h&thod %Bﬁ'ﬁ)ﬁsi_ﬁg MRfs| § DGa)iRhiRing APCR

anplification'reagents, probe having nucl eotide sequence selected froma
group compadtion myxSEQcoMpiNosg ndclandcil anpldicebambicageitaprobc splabslsfromer eof ;

and primers having.nu i.de.seqyence set forth a SEQ | D ..3 and 4.
s omastimaei g S IPSE A BRAERN SuRt P wiTebie Rfend Fhbredo b
No. 3 isag IPrNGER ads, (Bpinoii@hg RaY kagplt he tRERUR Rediondnixgurdfiéd sense
primer; and the probe is conjugated with detectabl e | abel s having

f I ur ophorRCHtamplifigstionna gbienc kepicatofatargaidsequenaen falewerkrbye mpseitinent of
the presalordlselo o ége% il foldloR gl RS ﬁé’r&‘gletiﬁf&{i&lf’%nmgjn@ Ii(?ﬁgy,' D Nos.

1 or 2; an érein nmers are u fbinati on W t he

probe hawoRgnBER: |dDSNadarll OlirvEHEEdh BhiNalete2ted | dignpgtfonqoiheyingthodiengt  of t he
present disclosure, the dengue infection is detected from sanple selected
from28 griBisptiesnprkisiferg deeeing dpravsntnfectians s¥idnkibrcogmyispg poRsi ivatigon

t her eof ; : Lfi tan A 1

conpri si n@%ﬁ%ﬂié%héc%%ﬁd g, ﬁ%@é@%ﬁ@%ﬂi@%ﬁ%ﬁ@uﬁ é\?ﬁ] b? egl[(]i;}' (szér?bi nation
t her eof . condimpities erft prdbs< thesaof,copteinatle dabbadedn atrdt hiodl 3bfnd eprérotsis ngrvared

optional | uanti fyi ng dengue i tio sai d thqad c ri.sing acts of:
OB Ly "o buttefiP R slabenct SSOBHE Aoreil UbORosed ana T hd el Tealion AeheSs
ampl i fi cajpighallyea@RBt Fith PoR& 8! fehed HHhOM EcHRAUBS %@Mﬂlﬁgng FERd D No. 1

and 2 and prineérs having nucl eotide sequence set forth as SEQ I D Nos. 3 and
4;  25( b)detastipmdlidéngye iwfsetionangtl enathod ¢renPGR sercof @xmbrming prebef lpwvirRCR

lificatipn.. bt ai i f t t f b i
1 bor esodheBouhE s B0 sIBRE Ba® o, EHEF soPPRRERE QR MY Bl IR hna o)
opt i onal | gembeish o §EIbBY thardot aithadre h&khy audlestctsbguddet eatfedh i gpelIDf or

guantifying the dengue infection. ) o )
Nos. 3 and 4, and amplification reagents, optionally along with instruction manual.

30 BRIEF DESCRIPTION OF ACCOMPANYING FIGURES
In order that the disclosure may be readily understood and put into practical effect,
reference will now be made to exemplary embodiments as illustrated with reference to

the accompanying figures. The figure together with a detailed description below, are



I n an enbodi nent of the present disclosure, the prinmer having the SEQ ID
No. 3 is sense priner and the priner having the SEQID No. 4 is an

ant i sensewpnroman4iibn anot her enbodi nent of the present @®CITaBmaUNBBI64 he
primers correspond to probe having SEQID Nos. 1 or 2; and wherein the
prinmers are used in conbination. with 5 either the probe having SEQ I D No. 1
or SEQ | BPFPorsicd)in apgtoqRAAHept @ﬁbﬁ@&?lﬁﬁwn@ﬁn@ ﬁ%""Brt%sfl%ﬁFerdiUE%raé%t e, the
test samlygddimSfl kA %Qplfafnogdrt?oﬁlg MR pF QMR e?dv@ﬁtagés(?%ﬂ’acmréé% Ve gger um or

any conbination thereof; an e anplification reéagents are selected froma
group conpescsi disclomgnesengm chl ori de, Taq pol ynerase and buffer or any
conbi nation thereof 10In still another enbodi nent of the present

di scl osure, the probe is conjugated with detectabl e | abel s having

f1 uroghor@gate P'sh@nflamprficiien P& fortenkuc 8Bty REBytBA firhd PLRSEENESES gnal s
gener at ed %y t he probes having flurophore at" 5 éend and quencher at 3' end.
In still IBnSeher enbodi ment of the present disclosure, the fluorophore is
selected froma 15 group conprising fluorescein, fluorescein derivatives
consi sting of 6-Carboxy Fluorescein [FAM, VIC, JOCE,

5-(2' - amrigekdy khand naphfditioalpiotefor dengil spR@yPes baaksl, tirf® PORN idin@BEQCcouNari n
derivatives, lLucifer yellow texas red, tetranethylrhodam ne"

t et rachl dPoN82car boxyfl uoroscei n, 5 -carboxyrhodam ne and cyani ne dyes,
prefegpably 6- Carboxy Fluorescein [FAM; and the quencher is selected from
a group conprising 20 tetra nethyl

r hodam ndfigure( 3- ghiomat inyiplaincanop heoty faz drpan zerageisdyyl readi tirae BCRMsgpheny|
azophenyi\-ﬂf - r’rial E"‘Iém di, t et ranet hyl r hodam ne, carboxytetranethyl rhodam ne
and bl acKV4tiomal igifarhen dgboiatp Ry &PIOBF-ef er abl y bl ack hol e quencher 1
(BHQL). The present disclosure relates to a kit for detecting dengue
infection, said kit 25 conprising probe having nucl eoti de sequence sel ected
from a gridgprecbshomissi lng dBEH irbs. 1 and 2 or a conbi nation of probes

t hereaf, optionally | abeled at 5° and 3' end; prinmers having nucl eotide
sequence set forth as SEQID Nos. 3 and 4; and anplification reagents,

opti onal |UE@M’DED’DEBCRIPTIOMG:)PVTI!ITE!DISCLOSU_REOt her enbodi nent of the
present disclosure, the probe is conjugated with 30 detectable |abels

havi ng f I'Uicdppsnedis¢logire gtdgeatooprgbehehes nugleatide spanenamert fergh anpEQflPcat i on
reagents e e r om: ey magnesi um chl ori de, Taq

pol ymer aslg(gsarlé?gu%tgogalfcl% 9@@%{)@%@%@%&? aI’(}(rglest')f The present disclosure

rel ates tia aa emdoldekndbf egreedehi digclasulkd, tthd mobel &t foe tetostingf ded gigineectihect i on,
sai d nmet hod conprisin? step of conbining probe having nucl eoti de sequence
sel edPed AFYRCE Y EhsudsTackvly Rbeln gredhpmhotagtsd’ end anchquengher 4t Fs®i nat i on of

pr obes t her . j i i ; | D Nos.
5 and 4 Bl BB e R RSy PR RPASE LRERTBER | on
manual . Regipnon@hresen frareseeinefisorasedinPrdehiestiss icomiisingl f af-@Grbogi nent  of

the present discl re, i S d prob are designed for a regi.on which
5 conseryECIRiT AN Vit fOE s df ypuacc R yBREomb R e RIS Hidor 10
SEQ I D Nowdmatif ed WotihaRh | FEBL RV IueBerSERWD tNas r3d,a8FarmEl iR d¥ehind, can
detect all the four serotypes of dengue virus. The objective of the present
di scl2gsurtetrichlatetbecrbaxyflodrodeniy fecarboxgirhadafment ashcyeasalyehyprelersgliedvi r us
from RNA 'SB)I atgfi fromiEf ted %ood ﬁerum r eﬁlﬁsm of an infected 15
person. THECHBAESFoSHAY de o ANd Sy B ol T Hc P ¥ash Bl P U 88%ence by
real timae@CR bRty " Chddgmime| eat{deimdaydhemopadglaed)bshidic f | ugaophar e and
quencher. The present disclosure is with regard to the detection of dengue
viral i nfh@ethghnisemynd i gonucreicnged prapEgdand t hetqtramepydidedamings i ner s

enpl oyin i i O N i de"

o obos. ard S5 blRey MR IR D Sk G AR B e L OABNNER L% e
3' end. THoée fanohi@ph@HQ)Dsed in the current invention is FAM (6- Car boxy

Fl uorescein). Apart from 6-carboxy fluorescein, other fluorophores selected
from t he Graupeab lP%Ui“hﬁf?af PLIGMESRSEhViRE duelepiilcasaunge a%t&f’@%ﬁfi‘ vEQ IPam wviC,
JOE, 5- (Qg28i,paet hyl ) am nonapht hal ene- 1- sul phoni ¢ acid, counarin and
coumarin



25 derivatives, lucifer yellow, texas red, tetramethylrhodam ne"

tetrachl oro-6- carboxyfl uoroscei n, 5-carboxyrhodam ne and cyani ne dyes can
al so be wweaofan4iiabel 1i ng. The quencher used in the cuPCEAB201NUBME4 ON i S

BHQL (Bl ack hol e quencher 1). Apart 30 from BHQL other quenchers sel ected

fron1the group coppri s Tetra Methyl Rhodam

- (4-di &Bt%ﬁ ﬂ@ an fgazpéﬁse%ﬁlfﬁp rgcihg pr@%%&ﬂﬁfﬁsmméﬂw is
azopheny Lleflse ﬂfﬁﬁ@r'aﬁﬂ%pﬁrﬁéﬂﬁ ghué sbeci@rmea isaRlReEtehAaget hyl rhodam ne
and BHQ dyes ‘can al so be used f | abel I'i ng. I'n anot her enbodi ment of the
present dnsalodsuramtwdirderit]| efotheprosaat idsscB®sOax Iblox prificuo cesesppdmd [té-Akdbeand t he
quencher ,i s. Bl 0 qpen her .1 [ Bk when present .at the 3' end. 5
Accor di nd e SES gPEABA T &7 CCrBY Tt POBEE HESRGhAE Bt N, 1
or SE@ I Rifher the ?db‘éflﬁv‘ﬂg@EQ)ID MBI $ oflSEQAMAtieh.as SEQ ID No. 3 & SEQ I D No.
4 are designed or t he detection of dengue viral infection The present
di scl osurkhei prepent rdischesupn relates toret RER f@ﬁtlﬂet@éﬂﬂﬁéoﬁén@@@mpf alengysf ect i on,
where in cid. a i fication
Feagent s, MBEIGBd MBI e AR T PR B T o
2 al ong wiuclotifkeiséqueacd @él@@étﬁlﬁfdﬂl Rr groBp Sompdstig SRR IBNNosamind 2 9rsubj ect ed
for anplification using real-tinme PCR to obtain copies of the target
sequence. comb@laélﬁwq frrebgsi harerl andaRiiperd haﬁlqgemrﬁée%ude sagyepge act forth as
fluorg scqggg %ﬁﬁ ]%E$ t he amount of signal produced is conpared with
unlnfecte anpl e he detection of the dengue infection is followed by
t he opt|dnahl@ﬁhxmmmmuﬁdmeqﬁmanﬁmmddand1mhqwﬂmﬂﬂnmn@hhed&Kpﬂ@dﬂn33gnal to
obtai n copy nunber f quantifyi.ng de e infectjon. According,to the
present dr8 Barcans | MgoRTifesTe Eﬁ?ﬂ%% gﬁ@éﬂaﬁ@ al¥i w&salse.pza%ﬁfgfi HS 20 from
24-25 ”UﬁhéﬂihQ%gmgﬁgﬁxﬁﬁﬁ&&&ﬁgﬂ@kﬁgﬁﬁmb $Qmﬁo&kﬂ9ﬁpﬁhﬁﬁ%mébﬁ&ﬂ%eﬁm end and

gquencher "at the end. The fluorophore a end is 6- Car boxy
FIuorescéinndand t he quencher is Black hole quencher 1 [BHQL] when present

at ta_ & end1 25 The.curr %ldISC| sur ed for the det %tIO

Gengus vilpafhoisf SorTogime Setieny Sah s oot Eud™ SriE R S Oor S a P horn

bl ood, sefaihgOSEQ! 185 N®@s. sarasplzesandmﬁarémttﬁ@gnﬁm ayagded of coRbRGLbORVIIS DY
u5|ng r eal tlne CR. 30According to the present disclosure the

"a |gonuéﬂ@@ﬂﬁé@“ﬁﬁé@émgﬁﬁﬁbﬂ% ol ar SREFID Nedqhience of deoxyrlbonucleic aci d
DNA) . T cl eot S c r.i di 0 t ar get
DA w ¢ o e B R e R pFaCH IR fe RS, bl ™ Vo

2012/0143&ﬁ98ﬁh@ﬁ2@&&&6&3&&4éﬂybmuo@@pnﬁﬂ@nﬁmﬁﬂ]hamﬁlhﬁdhﬁmmﬁhﬁ @54n0|p|es
of Tagman chemstré]B TagMan probes al so cal |l ed Doubl e-Dye ol i gonucl eoti de
or dFAl [eBdgiop Bisesel. and thpeampliicafionerepeide e y%?éecwrd BB s L1%tPhe

ol i gonucl p C g e er
prOV|ded(&?&hgﬁgs%ggﬁﬁgggggﬁggﬁanéﬂ‘hggnggﬁgeﬂ%%?%ggggfﬁg %ﬁﬁ&ﬁghﬁ%ed to
speci fi cahé¢rgofanpl i fy and detect dengue viral infections caused by dengue

virus by real tinme i mers as clained. above have a size.rangi ng
{rom 187 T8 Db s rer e B s é‘s‘ﬁ‘ﬁﬁ]&fir@ﬁ iotctes QgoRrnaLy SaaiiEes f or
t he deteqkhg@3ﬁﬁmq§@gyﬁhﬁah§acé MpEGhd 8 bs as shown in table 1. 10 Table 1
Sequence nane Nucl eotide sequence S ID No. 1 5' - FAM -

AAAGARECAGAGAT COT-RTNET @‘l‘EﬁBl—@cU@i MOXIGE - c@hm&u;gqarugleic acid amplification

AAAGACCAGAGAT%% p%li)e sele?’fleed %rorn a-g?i’roupSCOQn prising SE%) ID No.l1 and 2 and

primers having nucleotide sequence set forth as SEQ ID Nos. 3 and 4;
(b) introducing test sample to the PCR reaction mixture for PCR amplification to
obtain copies of target sequence, followed by measuring fluorescence signal
30 generated for detecting the dengue infection; and
(c) optionally, constructing a Standard Curve from the detected signal for

quantifying the dengue infection.



5' - FAM - ACCCTGGGAGAGACCAGAGATCCTG -BHQL- 3' Or 5'- Flurophore -
ACGCTGGCGAGAGACCAGAGATCCTG - Quencher -3' SEQ ID No. 3 5'-
GTTAGAGGAEACCROTOG6- 3' SEQ I D No. 4 5'- GCGITCTGTGCCTGGRAT@BAI11/05Bhet pri mer s
and probes disclosed in the current invention are also be provided in the

formof a kit alopg with an instruction manual . The kit contains PCR
anpl i fi calfliaélnerg@‘ﬂl@ﬁl_@te‘ﬁ{] e ﬁ&%ﬁﬁnfa@semﬁ%}hwamm&aw@ﬁ@ rsi?&,h%r% ne& um
chiori de @he ARRAM YRS 1 AE!ASSAOND B! SisaRdnRiAReHimdNe

ol i gonucl eoti'de probes ‘according to present disclosur nd application for

t he det edhi awtlet aigwgiecnti efathei presnt idoelosanes ¢l Ipyingen gorecspondigo prative
efficien of obes and pri.ner.s . in detectin enque. vir.al i.pfection
Cs 111 ottt R TBhRoPof Boar AT euiR cbE peSiraated Thrsepbelfe Wil £urt her
el aborat egihbytht B%%Qﬂa{fﬂﬂ‘gﬂﬂﬁ% BXqeph esSRQdD Ngur.es. However, these exanpl es
shoul d not be construed to limt the scope of the disclosure. 5 Exanple 1

RNA i s i dolyat exptherembodiment ©f thef prasant diselopusarthe yse sarpifle desrlgsécd/iremges
(dengue virus . u i type 2 n [ 3 engue
Virus typuol <SPty SERGRerat B PEaror PR RAHE BURSEIul RS
subj ect ediniifiRe@dn tdapEntPeid dakicted fvrehgso@f cdfpriiideragSisQnh Phideide, ITor SEQ | D
No. 2 along with prinmers of SEQID No. 3 and 4, Simlarly the RNA from al
t he four p¢rpssedddugicr isanyrombinationithaseef. and probe desi gned by a Nati onal

ref ergncey| s@i@loﬁtﬁ);tﬁe&yer{tggdiﬁlaﬁ %eRﬁl‘égptrEs%ﬂt AscRENFUTeVhoBL i @Bﬁggét&[‘ witheme
concentrations o eal ti1me-PCR reagents, tenplate and pri s are used in
each caselcanthbéd dabetsyy bbving flmoghdreoats Sarced kenlt quardtant I oendal dndt e

reactions, The conposjtion 15 of PCR m x and PCR condjfjions are as given in
Tabl e 2 éluPé%P%ncﬁgP%Pé ’Ise%.en%?‘teﬁeg?éiltﬁi Prﬁg]@é@i’“}ﬁ fi“&%%é‘? % iGBH ar@ave&c fe PCR

m x Conpoghtd@n Superscript |l reverse transcriptase and plati numtaq DNA
polynerase mx 0.2 fil 20 Conmercial Premx 5.0 fil
In still another embodiment of the present disclosure, the fluorophore is selected from a

15 group comprising fluorescein, fluorescein derivatives consisting of 6-Carboxy
Fluorescein [FAM], VIC, JOE, 5-(2'-aminoethyl)aminonaphthalene-1-sulphonic acid,
coumarin and coumarin derivatives, lucifer yellow, texas red, tetramethylrhodamine,,
tetrachloro-6-carboxyfluoroscein, 5-carboxyrhodamine and cyanine dyes, preferably 6-
Carboxy Fluorescein [FAM]; and the quencher is selected from a group comprising

20 tetra methyl rhodamine, 4'-(4-dimethylaminophenylazo)benzoic  acid, 4-
dimethylaminophenyl azophenyl-4'-maleimide, tetramethylrhodamine,
carboxytetramethyl rhodamine and black hole quencher 1 [BHQ] dyes, preferably black
hole quencher 1 (BHQI1).

The present disclosure relates to a kit for detecting dengue infection, said kit

25  comprising probe having nucleotide sequence selected from a group comprising SEQ
ID Nos. 1 and 2 or a combination of probes thercof, optionally labeled at 5' and 3' end;
primers having nucleotide sequence set forth as SEQ ID Nos. 3 and 4; and
amplification reagents, optionally along with instruction manual.

In another embodiment of the present disclosure, the probe is conjugated with

30  detectable labels having flurophore at 5' end and quencher at 3' end; and the
amplification reagents are selected from a group comprising magnesium chloride, Taq

polymerase and buffer or any combination thereof.



Forward Prinmer 0.3 fil (5piconoles) Reverse Prinmer 0.3 fil (5piconoles)
Probe 0.2 fil (2piconoles) 25 Sanple 4.0nl1 Total volune 10 fil Table 3:
Real ti nmewBCR2aelile conditions PCR Program Step 1 (cDNRCIyBRrhesizsgs 50C for

10 mn

10

15

20

25

30

Step 2 (initial denaturation) 95C for 120 sec 5 Step 3 (cycle
denat ur atj o

n) 95C for 15 sec Step 4 (anneal & extensio 0C for
The Bresent dlfsclosure relates to a n?ethod( ofn assembl?n% a kit )%or detec‘u%%l of dengue

infection, said method comprising step of combining probe having nucleotide sequence
selected from a group comprising SEQ ID Nos. 1 and 2 or a combination of probes
thereof; primers having nucleotide sequence set forth as SEQ ID Nos. 3 and 4; and

amplification reagents, optionally along with instruction manual.

Regions Chosen For Primers and Probes Designing

In an embodiment of the present disclosure, primers and probes are designed for a
region which is conserved in all the four serotypes. Probes having SEQ ID No. 1 or
SEQ ID No.2 along with primers having SEQ ID No. 3 and SEQ ID No. 4 can detect

all the four serotypes of dengue virus.

The objective of the present disclosure is detection of dengue viral infection caused by
dengue virus from RNA isolated from infected blood, serum or plasma of an infected
person. The mode of detection is by monitoring increase in fluorescence by real time

PCR using “Oligonucleotide” probes labeled with fluorophore and quencher.

The present disclosure is with regard to the detection of dengue viral infection using
Oligonucleotide probes and their respective primers employing real time PCR method.
The above mentioned "Oligonucleotide" probes are conjugated to a fluorophore at the
5" end and a quencher at the 3' end. The fluorophore used in the current invention is
FAM (6-Carboxy Fluorescein). Apart from 6-carboxy fluorescein, other fluorophores
selected from the group comprising fluorescein and fluorescein derivatives FAM, VIC,
JOE, 5-(2'-aminoethyl)aminonaphthalene-1-sulphonic acid, coumarin and coumarin
derivatives, lucifer yellow, texas red, tetramethylrhodamine,, tetrachloro-6-
carboxyfluoroscein, 5-carboxyrhodamine and cyanine dyes can also be used for

labelling.

The quencher used in the current invention is BHQ1 (Black hole quencher 1). Apart
from BHQI1 other quenchers selected from the group comprising Tetra Methyl
Rhodamine, 4'-(4-dimethylaminophenylazo) benzoic acid, 4-dimethylaminophenyl
azophenyl-4'-maleimide, tetramethylrhodamine, carboxytetramethylrhodamine and

BHQ dyes can also be used for labelling.

34 sec



Step 2 and 3 are repeated 45 tines 10 Results obtai ned showed that the
probes designated as SEQID No. 1 and SEQ ID No. 2 detected all the four
types of wengediyitcuses within 45 cycl es (positive sanplPeTaBroihiziehow ng
100% specificity and sensitivity (Table. 4, Fig. 1, Fig. 2 & Fig. 3). The

Nat i onal reference | ahoratory probe an ri mers, detected onl he three
dengue viIPugté)éh@ISGTHg Myt Qhoille RACHRS Cﬁvg%ﬁure a@ﬁgﬁémvp AE fsyé-eéaz?owengue

virus tyqqu&e@g% ﬂﬁé&é\%ﬁ%ﬂéﬁﬁg h%&%ﬁ%%l&‘&ﬂ%?gﬂén"cl%@r it Ptf}g%ﬂ]- wil@PhBsch ampl e 1D

Gt SEQID No 1 Ct National ference oratory Dengue virus

type 1 32h9®338d1 27.15 Dengue virus type 2 25.4 26.6 24.16 Dengue virus
type 3 20.4 19.68 19 Dengue virus type 4 34.7 34 Undetected

5  According to the present disclosure the probes designated by SEQ ID No. 1 or SEQ ID
No. 2 along with primers designated as SEQ ID No. 3 & SEQ ID No. 4 are designed for
the detection of dengue viral infection The present disclosure is in relation to a method
for detecting dengue viral infection, where in the said PCR mixture comprising of
nucleic acid amplification reagents, oligonucleotide probes designated as SEQ ID No.1

10  or SEQ ID No. 2 along with their corresponding primers and dengue RNA sample is
subjected for amplification using real-time PCR to obtain copies of the target sequence.
The amplification is measured in terms of increase in fluorescence signal and the

amount of signal produced is compared with uninfected samples.

15  The detection of the dengue infection is followed by the optional construction of a
Standard Curve from the detected signal to obtain copy number for quantifying dengue

infection.

According to the present disclosure oligonucleotide probes are having a size ranging
20  from 24-25 nucleotides. The designed probes have a fluorophore at the 5' end and

quencher at the 3' end.

The fluorophore at the 5' end is FAM (6-Carboxy Fluorescein) and the quencher is
Black hole quencher 1 [BHQ1] when present at the 3' end.

25
The current disclosure is used for the detection of dengue viral infection caused by
dengue virus using RNA isolated from blood, serum or plasma samples. The method

employed for detection is by using real time PCR.

30 According to the present disclosure the "Oligonucleotide probe" refers to a short
sequence of deoxyribonucleic acid (DNA). The Oligonucleotide probe can specifically
hybridise to the target DNA without exhibiting non-specific hydridisation to uninfected
DNA.



20 Exanple 2 RNA is isolated from25 clinical serum sanples using a

comercial RNA isolation kit. The purified RNA is subjected to real tine

PCR usi ngwoheiymeties desi gnated as SEQ I D No. 1 or SEQ PDTNB201208l€Nng W t h

prinmers of SEQ 1D No. 3 and 4, as well as the priners and probes designed

by National reference | aboratory. Sane concentrations of _Real tipme-PCR

r eagent s, | edpPestcan ?p@dgwr%@ﬁ@vvaﬁhé paeinles ot dagmap shemigiy Eﬁ%wegg%g

condi t i ONgsAE1HIDEuHLDTE BHoohRiedtlde drfual BARILIONBbesRERH teSm¥ét! Vide

clinical ssaorrpl ees sulbgegtsyegﬁgﬁat %he pr gkglgsqg%gsi ateesél as SEQ ID 1NoB)el 5 and

SEQ | D Nais2d gecefpmdbesal | the 25 clinical sanples successfully, Wile the

primers and probe fromthe National reference | aboratory could detect only

14 out of 25 clinical sanples (Table. 5). This data strongly supports the

sensi i Vit QHgoRt QBRRIcIRSHANRERHin@ %0 FRQrbinNisclbs@B%k BER: FoMRied 4vitd ong

with their respective prinmers in detecting dengue viral infections. 10

Tabl e 5: rewpeo@yuemshyngd eali-sensveprPORs Saatpiae hranedQp e ipayNemplif ar8EQ 1 D No

é afr:tpl Eagl Ee%gdé%]_hg rvggfi%feléﬁgr%ﬁscgau eld“:'\by:l'de:%l(g)gué9 Vl:%’a's' g’y 136:3.1 &m@%@ %“h% p%]r'ﬁeZs 2"1350' 8 32.2
claimed above have a size ranging from 18-19 nucleotides. The corresponding probes

and primer sequences for the detection of dengue viral infection is as shown in table 1.

10
Table 1
Sequence Nucleotide sequence
name
SEQ ID No. 1 5'- FAM - AAAGACCAGAGATCCTGCTGTCTC-BHQI1-3'
Or
5'- Flurophore - AAAGACCAGAGATCCTGCTGTCTC - Quencher — 3'
SEQ ID No. 2 5'- FAM - ACGCTGGGAGAGACCAGAGATCCTG -BHQ1-3'

Or

5'- Flurophore - ACGCTGGGAGAGACCAGAGATCCTG - Quencher - 3'

SEQID No.3 | 5'- GTTAGAGGAGACCCCCCG -3

SEQID No.4 | 5'- GCGTTCTGTGCCTGGAATG-3'

The primers and probes disclosed in the current invention are also be provided in the
form of a kit along with an instruction manual. The kit contains PCR amplification
15  reagents such as dNTPs, Taq DNA polymerase, magnesium chloride etc along with the
disclosed primers and probes. The oligonucleotide probes according to present
disclosure find application for the detection of dengue viral infection caused by dengue

virus.



33.9 33.5 33.1 Sanple 5 25.3 25.9 26.1 Sanple 6 38.5 38.0 Undetected Sanpl e
7 35.8 35.3 Undetected Sanple 8 27.7 28.1 29.4 Sanple 9 30.3 30.8 29.6
Sanpl e 10Ww820B/B4119 36. 6 PCT/IB2011/053164

The efficiency of these probes and primers in detecting dengue viral infection is
illustrated by the following examples. The present disclosure is further elaborated by
the following examples and figures. However, these examples should not be construed

to limit the scope of the disclosure.

Example 1
RNA is isolated from cultures of all the four types of dengue viruses (dengue virus type
1, dengue virus type 2, dengue virus type 3 & dengue virus type 4) using a commercial
RNA isolation kit. The purified RNA is subjected to Real time PCR using probes of
10  either SEQ ID No. 1 or SEQ ID No. 2 along with primers of SEQ ID No. 3 and 4,
Similarly the RNA from all the four serotypes are tested with primers and probe
designed by a National reference laboratory for the detection of dengue viral infection.
Same concentrations of Real time-PCR reagents, template and primers are used in each
case and also cycling conditions are kept constant for all the reactions. The composition

15  of PCR mix and PCR conditions are as given in Table 2 & Table 3.

Table. 2: Real time-PCR mix composition

Real time PCR mix Composition
Superscript I1I reverse transcriptase 0.2 nl -0
and platinum taq DNA polymerase mix
Commercial Premix 5.0 pl
Forward Primer 0.3 pl (Spicomoles)
Reverse Primer 0.3 pl (Spicomoles)
Probe 0.2 pl (2picomoles) 25
Sample 4.0pl
Total volume 10 pl




Sample 11 31.8 32.3 32.1 Sanple 12 31.9 31.4 30.7 Sanple 13 38.7 37.9
Undetected Sanple 14 35.5 35.1 Undetected Sanple 15 34.5 35.0 Undet ected
Sanpl e 16W0202H14861 20.6 Sanple 17 30.7 31.0 PCT/IB2011/053164

Table 3: Real time-PCR cycle conditions

PCR Program
Step 1 (¢cDNA synthesis) 50°C for 10 min
Step 2 (initial denaturation) 95°C for 120 sec c
Step 3 (cycle denaturation) 95°C for 15 sec
Step 4 (annealing & extension) 60°C for 34 sec

Step 2 and 3 are repeated 45 times
10
Results obtained showed that the probes designated as SEQ ID No. 1 and SEQ ID No.
2 detected all the four types of dengue viruses within 45 cycles (positive sample cutoff)
showing 100% specificity and sensitivity (Table. 4, Fig. 1, Fig. 2 & Fig. 3). The
National reference laboratory probe and primers detected only the three dengue viruses
15  namely dengue virus typel, dengue virus type 2, dengue virus type 3 and it failed to

detect dengue virus type 4.

Table 4

Sample ID Ct SEQIDNo 1 | Ct SEQID No 2 | Ct National
reference
laboratory

Dengue virus type 1 32.9 33.1 27.15

Dengue virus type 2 254 26.6 24.16

Dengue virus type 3 20.4 19.68 19

Dengue virus type 4 34.7 34 Undetected

20 Example 2
RNA is isolated from 25 clinical serum samples using a commercial RNA isolation kit.
The purified RNA is subjected to real time PCR using the probes designated as SEQ ID
No. 1 or SEQ ID No. 2 along with primers of SEQ ID No. 3 and 4, as well as the

primers and probes designed by National reference laboratory. Same concentrations of

10



30.69 Sanple 18 36.1 35.8 Undetected WD 2012/014116PCT/I1B2011/ 053164
Sanple 19 34.2 33.8 Undetected Sanple 20 35.63 35.2 Undetected Sanple 21
32.0 32. wBkoRI18aAPl e 22 33. 03 32.9 Undetected Sanpl e P8T3R2001/88B1& 37.5

Real time-PCR reagents, template and primers are used in each case and also cycling

conditions are kept constant for all the reactions.

Results with the clinical samples suggested that the probes designated as SEQ ID No. 1

5 and SEQ ID No.2 detected all the 25 clinical samples successfully, While the primers
and probe from the National reference laboratory could detect only 14 out of 25 clinical
samples (Table. 5). This data strongly supports the sensitivity of probes designated as
SEQ ID No. 1 and SEQ ID No. 2 along with their respective primers in detecting
dengue viral infections.

10

Table 5: Ct values by real time PCR

Sample name Ct SEQID Ct SEQID | Ct National
No 1 No 2 reference lab
Sample 1 309 314 33.1
Sample 2 31.7 30.8 322
Sample 3 313 319 342
Sample 4 339 335 33.1
Sample 5 253 259 26.1
Sample 6 38.5 38.0 Undetected
Sample 7 35.8 353 Undetected
Sample 8 27.7 28.1 29.4
Sample 9 30.3 30.8 29.6
Sample 10 323 319 36.6
Sample 11 31.8 323 32.1
Sample 12 319 314 30.7
Sample 13 38.7 37.9 Undetected
Sample 14 355 35.1 Undetected
Sample 15 34.5 35.0 Undetected
Sample 16 18.95 19.1 20.6
Sample 17 30.7 31.0 30.69
Sample 18 36.1 35.8 Undetected

11



Sample 24 31.4 31.7 Undetected Sanple 25 35.1 34.8 Undetected Exanple 3
RNA is isolated from4 whol e bl ood sanpl es obtained frompatients suffering
from hi ghwbeveroiaset he routi ne | aboratory tests (1 gM & PGEIBENODIgH t est s)

could not confirm5 the kind of

t ad to rnnl

I S subj egted—t

ti1rme PCPR i na tha nrna
AT s LI

infection in these cases.
ed as SEQID No. 1

ac daci nAnAat
I JT TITLA

The purified RNA

tH-re—PCRustng—thep es ghat
or SEQID Nﬁmqéeé?ong mﬁ@ﬁzbriners of33$EQ | O NYndgtegtrd 4.
obt ai ned [ tne E9DES desi B ed as S = ONMNPIy N
coul d detectwﬁﬁ? th ??n?cal bIoog sanpl €s as posFtiv
i nfection (Seaple216)|. Thazax vallues oht4ai ned for3tbhese s
|ate 10|r\d|nnfinnf at fho Nnat i nt c ::roln fho n::rl\/ st al
that is thé*W@3§g% flor tA80%aildre of2the rdut URECEBS: a
6: C valm at| i Sanpi e me Ct SEQ3HQ NoO 1
Patient 1 ggl M%%§ Patient” 2 36.5 36.9 Patilent f 5%
Sample 24 31.4 31.7 Undetected
Sample 25 35.1 34.8 Undetected
Example 3

10

15

The results

1 and SEQ ID No. 2
e for dengue

anpl es were very

ge of infection and
tory tests. Table
Gt SEQID No 2

RNA is isolated from 4 whole blood samples obtained from patients suffering from

high fever as the routine laboratory tests (IgM & IgG serology tests) could not confirm

the kind of infection in these cases. The purified RNA is subjected to real time PCR

using the probes designated as SEQ ID No. 1 or SEQ ID No. 2 along with primers of
SEQ ID No. 3 and 4. The results obtained showed that the probes designated as SEQ ID
No. 1 and SEQ ID No. 2 could detect all the 4 clinical blood samples as positive for

dengue infection (Table. 6). The Ct values obtained for these samples were very late

indicating that the patients are in the early stage of infection and that is the reason for

the failure of the routine laboratory tests.

Table 6: Ct values by real time PCR

Sample Ct SEQIDNo 1 | Ct SEQID No 2
name
Patient 1 38.0 37.2
Patient 2 36.5 36.9
Patient 3 358 353
Patient 4 374 37.1
Example 4

This study is done in order to show that even plasma samples are used for the detection

of dengue infections. RNA is isolated from 5 clinical plasma samples using a

commercial kit. The extracted RNA is subjected to real time PCR using probes

12



35.3 Patient 4 37.4 37.1 15 Exanple 4 This study is done in order to show
that even plasna sanples are used for the detection of dengue infections.
RNA i s iswbavexdiirtom 5 clinical plasma sanpl es using a ®ommBrai/es3ikit. The
extracted RNA Is subjected to real tinme PCR using probes designated as SEQ

| D No. 1 . SEQ 2aong 'th rijrers of  SEQ and 4. The

esults GBRETHSHS RBOIE Niral OF c}ﬁ%& #eug &HQtPéW%%Og%@%B% 3andand SEQ
ID No. 2 cayld.sdgt %Elnéli Eh&vl%%l tﬁatcthé Bﬁoﬁb@i dé&ig’i&%% a3 TP ﬁ§N€31 Q&PSE%RB for
dengue infection (Table. 7. C 'values by real tine Sanpl e

name Gt 9&Q I Dowd deteCt aEE@ ﬁmllmanpﬁsmplsanmleﬂas Pogifive f@adqigec 2nf8¢icd 30. 9
Sanmpl e 3 (%gblge. 3)7 3 Sanple 4 36.5 36.4
5

Table 7: Ct values by real time PCR

Sample Ct SEQIDNo 1 | Ct SEQID No 2
name
Sample 1 28.1 27.5
Sample 2 30.3 30.9
Sample 3 26.9 27.3
Sample 4 36.5 36.4
Sample 5 32.6 33.0
Example 5§

10  One can also quantify the viral load from an infected sample by comparing the Ct

values obtained from a standard curve.

Protocol for calculation of viral copy number

Around 25 microlitre of PCR reaction mix containing dengue RNA is subjected to PCR
15  along with the respective primers using a conventional PCR machine. After PCR the
amplified samples are run on an agarose gel and stained with ethidium bromide. The
amplicon band is then excised from the gel and purified using a Qiaquick gel extraction
kit. The absorbance (2ul amplicon) is estimated at 260nm using a nanodrop. Extinction
coefficient of the amplicon is calculated from individual base coefficient by summing

20 wup.

Nanomoles of amplicon is calculated using the following equation:

nmoles/ml = 1000 x OD260(1cm) x 1 ml (vol)

Extinction coefficient of amplicon

25  Copy number is calculated using the formula:

13



Sample 5 32.6 33.0 Exanple 5 10 One can also quantify the viral load from
an infected sanple by conparing the & val ues obtained froma standard
curve. Prwobaetloiins cal cul ation of viral copy nunber Ar@omadBRB1/0§3e60!itre
of PCR reaction m x containing dengue RNA is subjected to PCR 15 along with
the respective prinmers usjng a conventi onal PCR machine. After PCR the

anpl i fi eoé%’é(rfﬁ’iﬂﬁ??é?le:%ﬂie frlan A7 68 #UBEF and stained with ethidium
broni de. Fibg tﬁmab%fﬁﬁmpm th phidenRoh Sedaddaridihe i%%éne@a@éﬁ PWRidhigd using
a Q aqui cklzgel extraction kit. The absorbance (29l anplicon) ‘i s estimated
at 260nm 1¥si tegl 0a drietmod rod phe EBxpliqeotusimg acroelftirne PERE Fofm theeCaolghinedfroms

cal cul at from individual base coefficient, by .sunm ng 20up. n | es of
i 1 con s SRS P € THE po SReSd Sin b G a G 421 TR ORp St EEn ERoB0  x
0D260G1lcmape.gh. M (vol) Extinction coefficient of anplicon 25 Copy nunber
is calculated using the fornula: WD 2012/ 014116PCT/1B2011/ 053164 Copy
nunber /m = (Ml es/ml) x Avogadro nunber. Fromthe copy nunber of the pure
anplicon n JCurve | taje r ing 1012 to 103 dilutions of
t he anpl i@aobaé g'siq%agutrl&ena qutvlir‘r'gie"g%hﬁ%ﬁgcttﬁéw& obt ai ned fromthe standard
curve, viral copy nunmber can be calculated for unknown sanples (Fig.4, &

5Tabl e. 8)—Table 8. - log dilution curve values with respect to Ct 1Lpgl0
di I ution|Di 1 hegkh peér Ailutiongesr 4dr pARNANakemKeht feg IRCR Gt SsadDl D| no. !

dilution taken for PCR for PCR no.1 no.2

1.00E+12 3.90E+09 9.591065 12.36 12.37

1.00E+10 3.90E+07 7.591065 16.23 16.72

1.00E+08 3.90E+05 5.591065 23.16 22.68

1.00E+07 3.90E+04 4.591065 26.13 26.38

1.00E+06 3.90E+03 3.591065 30.95 31.37

1.00E+05 3.90E+02 2.591065 34.57 35.6

1.00E+04 3.90E+01 1.591065 34.86 37.38

1.00E+03 3.90E+00 0.591065 38.23 35.35

10  Conclusion

1. The oligonucleotide probes, SEQ ID No.1, and SEQ ID No.2 detected all the
four types of dengue viruses showing that they are 100% specific and 100%
sensitive.

2. The National reference laboratory probe detected only three dengue viruses

15 namely dengue virus typel, dengue virus type 2, dengue virus type 3 and it
failed to detect dengue virus type 4.

3. The oligonucleotide probes, SEQ ID No.1, and SEQ ID No.2 along with their
respective primers are more sensitive in detecting the clinical samples as
compared to the Probes and primers of national reference laboratory.

20 4. Finally, the probes, SEQ ID No.l, and 2 SEQ ID No.2 along with their
respective primers can detect the cases of dengue viral infections in blood,

plasma or serum samples effectively.

14



C Seq ID no.2 1.00E+12 3. 90E+09 9. 591065 12.36 12. 37 1. 00E+10 3. 90E+07
7.591065 16.23 16.72 1.00E+08 3. 90E+05 5.591065 23.16 22.68 1. 00E+07
3. 90E+04 w0390 %1186. 13 26. 38 1. O0OE+06 3. 90E+03 3. 59106¥C30BYE1/8B13i/

SEQUENCE LISTING

<110> BIGTEC PRIVATE LIMITED
<120> PROBES AND PRIMERS FOR DETECTION OF DENGUE
5 <130> IP14679

<150> 2162/CHE/2010

<151> 2010-07-29

<160> 4

<170> Patentln version 3.5
10

<210> 1

<211> 24

<212> DNA

<213> Dengue virus
15 <220>

<221> gene

<222> (1)..(24)

<400> 1

aaagaccaga gatcctgcetg tcte 24
20

<210> 2

<211> 25

<212> DNA

<213> Dengue virus
25  <220>

<221> gene

<222> (1)..(25)

<400> 2

acgctgggag agaccagaga tectg 25
30

<210> 3

<211> 18

<212> DNA

15



1. O0OE+05 3. 90E+02 2.591065 34.57 35.6 1.00E+04 3.90E+01 1.591065 34. 86
37.38 1. 00E+03 3. 90E+00 0.591065 38.23 35.35 10 Conclusion 1. The

ol i gonuclwotznba1priebes, SEQ I D No. 1, and SEQ I D No. 2 detrecuBzdiabidiéshe four
types of dengue viruses showi ng that they are 100% specific and 100%
sensitive. 2. The National reference |aboratory probe detected only
three dengdé VPFBEy ™W8nanel y dengue virus typel, dengue virus type 2,
dengue visugstype 3 and it failed to detect dengue virus type 4. 3. The

ol i gonucl eoti de probes, SEQ ID No.1, and SEQ ID No.2 along with their
respecti ve@2priprenst bimd nore sensitive in detecting the clinical sanples as
conpar ed %2% t>h¢e-l Pig>bes and prinmers of national reference |aboratory. 20 4.
Final |y, t4é prioté®) SEQ ID No.1, and 2 SEQ ID No.2 along with their
respeegti weopsi rers can detect the cases of dengue viral infections in

bl ood, plasma or serum sanples effectively. SEQUENCE LI STI NG <110> BI GTEC
PRI VATE |9tfgRauepg accecec20> PROBES AND PRI MERS IBOR DETECTI ON OF DENGUE 5
<130> | P14679 <150> 2162/ CHE/ 2010

<210> 4
<211> 19
10 <212> DNA
<213> Dengue virus
<220>
<221> primer_bind
<222> (1)..(19)
15  <400> 4
gegttetgtg cetggaatg 19

16



<151> 2010-07-29 <160> 4 <170> Patentln version 3.5 10 <210> 1 <211> 24
<212> DNA <213> Dengue virus 15 <220> <221> gene <222> (1)..(24) <400> 1
aaagaccagsiogatzaiget g tctc24 20 <210> 2 <211> 25 <212> PRAVIBR1BDS3DeNngue
virus 25 <220> <221> gene <222> (1)..(25) <400> 2 acgctgggag agaccagaga
tcctg25 <210> 3 <211> 18 <212> DNA <213> Dengue virus <220> <221>
primer biN§<®BBs (1) (18) 5 <400> 3

1) Probe having nucleotide sequence set forth as SEQ ID Nos. 1 or 2, optionally
conjugated with detectable labels.
2) The probe as claimed in claim 1, wherein the probe is for detecting dengue
5 infection; and wherein the detectable labels are flurophore at 5' end and quencher at
3' end.
3) The probe as claimed in claim 2, wherein the fluorophore is selected from a group
comprising fluorescein, fluorescein derivatives consisting of 6-Carboxy Fluorescein
[FAM], VIC, JOE, 5-(2'-aminocthyl)aminonaphthalene-1-sulphonic acid, coumarin
10 and coumarin derivatives, lucifer yellow, texas red, tetramethylrhodamine,,
tetrachloro-6-carboxyfluoroscein,  5-carboxyrhodamine and cyanine dyes,
preferably 6-Carboxy Fluorescein [FAM]; and the quencher is selected from a
group comprising tetra methyl rhodamine, 4'-(4-dimethylaminophenylazo)benzoic
acid, 4-dimethylaminophenyl azophenyl-4'-maleimide, tetramethylrhodamine,
15 carboxytetramethyl rhodamine and black hole quencher 1 [BHQ] dyes, preferably
black hole quencher 1 (BHQ1).
4) Primer having nucleotide sequence set forth as SEQ ID Nos. 3 or 4.
5) The primer as claimed in claim 4, wherein the primer having the SEQ ID No. 3 is
sense primer and the primer having the SEQ ID No. 4 is an antisense primer.
20 6) The primer as claimed in claim 4, wherein the primers correspond to probe having
SEQ ID Nos. 1 or 2; and wherein the primers are used in combination with either
the probe having SEQ ID No. 1 or SEQ ID No. 2.
7) A PCR reaction mixture for detection of dengue infection, said mixture comprising
nucleic acid amplification reagents, probe having nucleotide sequence selected from
25 a group comprising SEQ ID Nos. 1 and 2 or a combination of probes thereof; and
primers having nucleotide sequence set forth as SEQ ID Nos. 3 and 4.
8) The reaction mixture as claimed in claim 7, wherein the primer having the SEQ ID
No. 3 is sense primer and the primer having the SEQ ID No. 4 is antisense primer;
and the probe is conjugated with detectable labels having flurophore at 5' end and
30 quencher at 3' end.
9) The reaction mixture as claimed in claim 7, wherein the primers correspond to
probe having SEQ ID Nos. 1 or 2; and wherein the primers are used in combination

with either the probe having SEQ ID No. 1 or SEQ ID No. 2.

17



gt t agaggag accccccgl8 <210> 4 <211> 19 10 <212> DNA <213> Dengue virus
<220> <221> primer bind <222> (1)..(19) 15 <400> 4 gcgttctgtg cctggaatgl9
Ve cl ai mwoeoRrabaehavi ng nucl eoti de sequence set forthras/1IsE@/HD1MNos. 1 or
2, optionally conjugated with detectable |abels. 2) The probe as cl ai ned

inclaim erein the probe js for detecting dengue 5infectjon; and
wher ei n t]‘béngtré?ﬁtl&Bl@14t‘érﬁe?%_0%fr§e‘$!1%r ?Bﬂ’o%e Vg)_(er%n tg?\djse}i%? 8??&%‘;9%5 at 3
end. 3) Theyprqbeids GhpldRibcdd £oRlaPréup Mh%r%}'cirfg 51084, P14 RTaORARE S Sr

sel ected froma group conprising fluorescein, uorescel n derivatives
consi sti ng afy éer@hinkioxythEtcobrandabé ampREAMtion\eggenbCEs sclected from a group

5-(2' -am noet hyl.).am nonapht hal ene- - sul phoni ¢ i coumarin . 10 and
counmr 1 deFTIRIGRSEnARYT SRR S TEbERE R Bufir ety rorPadie:

t et r aghl or otfer&e@r boxyf | uor oscei n, 5-carboxyrhodam ne and cyani ne dyes,
preferably 6-Carboxy Fluorescein [FAM; and the quencher is selected froma
group condp Asigtiod eafrdetepting yind rapdigagtynavantifying dengue infection, said method

4' - (4-dineth 1. N0 | azo) benzoi ¢ aci d, 4-dinmethyl am nophenyl
azophenyl- 4p¥Wéﬁ%Q%§1 P‘{t et ranmet hyl rhodam ne, 15 car boxyt et ranet hyl

rhodam ne ap ddkdcikghol BCRUBRCh®r rixhBEQormiyesng pruefety abldy ablptiisathal e
quencher 1 (BHQL). 4) Primer having nucl eotide sequence set forth as SEQ ID
Nos. 3 or 4. SYageRt, probeetclestede framna oy €PMPHSIAL A Notlhandy2i 4k havi ng

the %%Q I'D No. rﬁnér?h B! .tf@rse qcé&?f HME ?ﬁ. ﬁQﬁd@EQ ID No. 4 is
AL Ry e se Ao ST Rl

an antisense primner. mer as claine aim4,” wherein the
primers cor (lespoodicing estodaemphatd thg FEQ redotibo snixturo for2PCRnthphtfieatddmtot he

primers are used.in conbination with either the probe having SEQ ID No. 1
or SEQ I D No. HifCORNCHER g5 tIURNGH 3?@& edrfazf f%%@%&% gﬁor&fcgea&%a@aal
infection, saigymaiubedIQMREiIR MRt Hf&itonasiqd anmplification reagents,

probe having nucl eotide sequence selected from 25 a group conprising SEQ
| D Nos. 1 afal dptionally, camsirnetingon Standasbdairvdheireof thearddtepteid neigsalndeni ng

nucl eqti de sequence.set forth. SEQ ID Nos. 3 and 4. 8) The reaction
m xt Li'?’e as cl uﬁﬁtﬁf%th?g?l}ﬁu?}%\%ﬂ&nei n the primer having the SEQ ID No. 3

i s sense 12)TH®meBvd dsR@imkd MBElaid@Yi, Rehdréif t ith& MQingkhé SEQNID NeN$@ pri ner;
and the probe is conj u(gtat ed with detectabl e | abels having flurophore at 5'

end and 30qtRe hemepgnd3the priger byvimytherSEL 1P Hl9- Ailxausdisarsedrigiored in clai m
ThorneT e ENSIE RLVTPYS SREERO0) 51 LRSI BRaRFSLR A g i,
SEQ I D No. havitig SEQ IDDNNS.. 1 @: 2; and wherein the primers are used in combination with
20 either the probe having SEQ ID No. 1 or SEQ ID No. 2.
14) The method as claimed in claim 11, wherein the test sample is selected from a
group comprising blood, plasma and serum or any combination thereof, and the
amplification reagents are selected from a group comprising magnesium chloride,
Taq polymerase and buffer or any combination thereof.
25  15) The method as claimed in claim 11, wherein the probe is conjugated with detectable
labels having flurophore at 5' end and quencher at 3' end; and the fluorescence
signal is generated by the probes having flurophore at 5' end and quencher at 3'
end.
16) The method as claimed in claim 15, wherein the fluorophore is selected from a
30 group comprising fluorescein, fluorescein derivatives consisting of 6-Carboxy
Fluorescein [FAM], VIC, JOE, 5-(2'-aminoethyl)aminonaphthalene-1-sulphonic

acid, coumarin and coumarin derivatives, lucifer yellow, texas red,

tetramethylrhodamine,, tetrachloro-6-carboxyfluoroscein, 5-carboxyrhodamine and
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10) The reaction mxture as clainmed in claim?7, wherein the dengue
infection is detected fromsanple selected froma group conprising bl ood,

pl asma amsioerxamias any conbi nation thereof; and the ampCirfiBwat/hsmea eagent s
are selected froma group conprising magnesi um chl oride, Taqg pol ynerase and

buffer or any conbinatio hereof. 11) A neth f detecting apd .
optional |y GUARHS fiv%gpra@r?gipé 4-pivery o[‘)duorg%ﬁeal ?Fgéﬁad a@&nﬁw@i g?%ﬂ%fciss of :

(a) obtaini gge@ePCRRACE 1 Qfof} XLdhirERIEPT k&iang 1el f*hoﬁgﬂnglea”m 4ication
reagents, probe selected froma group conprising SEQ I D No.1 and and

10pri mers hdwﬂ@lmmoemny@aom“ncacsiet 4 dintethydenigeghanpl Nezsoph8ndrd 4; (b)
|ntrodUC|ng t | e PCR reaction m xture for |1 fi catlon
to obtain cBp dtsfj‘f %P&itiy@gg%%e 138??8%@ hodamine nCFa)Tﬁlﬁ @Q ence

si gnals genegadRferf 10 fek PRBGHS it RGEE PIBHAN (c)
optlonalIy,qconstru%??%}&ﬁ%éﬂgndggﬁ Curve fron1the0%e?egted signal for
15quant i fly) Agkit her @r‘éﬁ@l@g dengex nifestion,] sayd kHecomprting prebe hayingauflaotedeai m 11,
wherein the r e n priner
havi ng t he éﬁ%& Iﬁ% R%&\{éf{]ﬁgﬁlga gr%E? I érgﬂlgge%n%rg%g@ﬁﬁoig)%ﬂhje’ryﬁae galgo el ai med
in clai m1lof pheeeitivrédfeoptionily Saldéd espoad 8'cendt phienchatavigg ﬁﬁ@ebﬁmd\bs 1
or 2; and wherein the priners are used in conbination with 20 either the
probe havi n§€qSE@§el P Rth as DEQIBNPD Ingd 4 and ampfiticatien FreEedS oPHaRHYd in
clalgyl g%ﬁmﬁﬂﬁnkﬁéﬁnﬁﬁﬂﬁle is selected froma group conprising

bl oo pl asma serum or any conbination thereof; and the anplification
reagent s la &hs dditesst delinfedoim eialgr oUpwharir thsi prgbermgmgugamdch[th rdetbetableaq

pol ynerase and huffer _or i nation thereo 15) The hod. as
r ) ed s s eTee GiepBi 4 o OBl b qusnfgwamahéa? Biiche BPUECHITe | abel s
having flurepbaiie &t 3eleQBE ABF AUSHSHET cddlpriin riﬂagn@ﬂgmt haidrgorescence

signal is generated by the probes having qurogﬁore at 5' end and quencher
at 3' end. Q@WﬂﬁhﬁeandhmﬂﬂasanyammbmaMMlﬁmnmﬁ115 wherein the quorophore

is sel ect fro Si | uorescein,. Iuoresc in

bor vt violA BRI, pigo Sy BB b bkttt S A Epdiipfecift aiffihod
5-(2'-am nO@érﬁyﬂ@lﬁg’nsﬁé@rtiﬂﬂﬂ)hﬂﬁlhlﬁg%rébeshd\@ﬁg)ﬁh&e&ide%eqﬁ&ié@%&le@te@rﬁbrﬁfhu marin
derivatives, lucifer yellow, texas red, tetranethylrhodam ne"

t et r achl or 0ZBUP£PBORYNE $HQYR dio,, | s phnggmhigaten ofeprabrs thegefprigctyes,

pref erabl y B n%%geﬁgotﬁeug%qﬁéqce'sgt ML 5800 6, HERE N und S iiEHG Trom a
group conpri Si am ne -(4-

di met hyl am rapheny| azopmenaldy ¢ aciabngd- di matithy| am mepheiopnl azophemyl- 4' -
mal ei m de, tetranethylrhodam ne, carboxytetranethyl rhodam ne and bl ack
hol e 5quencher 1 [BHQ dyes, preferably black hole quencher 1 (BHQL). 17) A
kit for detecting dengue infection, said kit conprising probe having

nucl eoti de sequence selected froma group conprising SEQ ID Nos. 1 and 2 or
a conbi nation of probes thereof, optionally |labeled at 5 and 3' end;
primers having nucl eotide sequence set forth as SEQ ID Nos. 3 and 4; and
anplification reagents, optionally 10along with instruction manual. 18) The
kit as clained in claim 17, wherein the probe is conjugated with detectable
| abel s having flurophore at 5 end and quencher at 3' end; and the
anplification reagents are selected froma group conprising nmagnesi um
chloride, Taqg pol ynerase and buffer or any conbination thereof 1519) A

nmet hod of assenbling a kit for detection of dengue infection, said nmethod
conprising step of conbining probe having nucl eoti de sequence sel ected from
a group conprising SEQID Nos. 1 and 2 or a conbination of probes thereof
primers having nucl eoti de sequence set forth as SEQ ID Nos. 3 and 4; and
anplification reagents, optionally along with instruction nanual .
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