GENE SEQUENCES FOR THE DETECTI ON OF CHI KUNGUNYA AND DENGUE FEVER FI ELD The
present invention relates to the fields of nedicine, cell biology,

nol ecul arwbi20loagy24and genetics. More particul ar, the i npemtsicaoedates to
met hods of nucl eic acid sequences 5 suitable for use in detecting a

pat hogen or products thereof in a sanplel BACKGROUND Dengue (DEN) is
endem c in nost parts of tropics and subtropics and chi kungunya (CH K)

fever GRNE SERJUENCES FORTAEHETECTION bp%ﬁmmewwmﬁmnwwwﬁ y
and recently 1n Mal aysia and Singapore. 10 A nunber of nolecul ar assays

have been described for detection of DENV and CHI KV separately. One assay
for differential diagnosis of DEN and CHI K has recently been reported (Dash
et al., 280D Although this assay can detect both infections concurrently,
the detection is done by conventional Ethidium Brom de stained

gel -el ectr opho?rb% presenhdventemiglaies tpithg Belinhebpediciae ofelldielpen gaglenlapidlegneen

genui ne- d eﬁgs ﬁ)ti‘cﬂ p%cﬁl&e?ﬁef 1'119?&%51‘%815&8 Qéﬂeﬁl%g%%\{i &HQ usfiss o

addr ess t i'SSués in the priar ccor ng to a 1st
aspects of smtableﬁbeemh detevtiy a pathoged op peaduds theraeftinadampledet ect i ng
chi kungunya and dengue nucleic acids in a biological sanple, the method

conpr|5|nﬁ EngRabﬁgs of: (a) an anplification step in which chi kunhgunya and

dengue nu are 20 anplified by chikungunya priners and dengue

priners in a np%h%d CQJD%I?JQC{S h{dé ixf:%ét %‘89&8151 {a ndasgllﬂtr()@):s éhdjrﬁﬁ hﬁ?y”a step

in which anpli ic acl rom are to a ungunya
nucl ei ¢ atCHIKrfobe hamdmargde nlgmeny\pm’tseofcthamdmhnpﬁmae islanda, Ind@| Etalg aad irgbently
hybrldlsaHUMn reactlg The anplified nucleic acids may be hybridised to a
pl ural i t yToYalR¥NgaRd AINEPRITE: acid 25 probes. The dengue nucl eic acid probes
may be capable of binding to different dengue nucleic acids. The different
dengukd nucl ei c Aanintbeaof oiblevalyr eaays age bbar duastebddstor detm‘tioa off ®HNM asd r ai n.

Th th bl dentifi f t I

dengue NOALIRY;: SRaDLSy. O ey tor itiSrential Bagnosts of DEN st CHIT S Ry eed”
reported (Dash et al., 2008). Although this assay can detect both infections concurrently, the
detection is done by conventional Ethidium Bromide stained gel-electrophoresis. Accordingly,

it is incapable of distinguishing between genuine-detection and non-specific detections.
15 Our invention seeks to address these and other issues in the prior art.

SUMMARY

According to a 1¥ aspect of the present invention, we provide a method of detecting
chikungunya and dengue nucleic acids in a biological sample, the method comprising the
steps of: (a) an amplification step in which chikungunya and dengue nucleic acids are

20  amplified by chikungunya primers and dengue primers in a nucleic acid amplification
reaction; and (b) a detection step in which amplified nucleic acids from (a) are hybridised to a
chikungunya nucleic acid probe and a dengue nucleic acid probe in a nucleic acid

hybridisation reaction.

The amplified nucleic acids may be hybridised to a plurality of dengue nucleic acid
25  probes. The dengue nucleic acid probes may be capable of binding to different dengue nucleic
acids. The different dengue nucleic acid acids may each be characteristic of a dengue strain.
The method may enable identification of a nucleic acid from a particular dengue strain in a

biological sample.



bi ol ogi cal sanpl e. The nucleic acid anplification reaction may conprise a
pol ynerase chain reaction (PCR). The pol ynerase chain reaction may conprise
a rever sewbrangeonispti on pol ymerase chain reaction (RT- PERr/iSGkooowmays3260npri se
dupl ex RT-PCR The chi kungunya and dengue probes nmay be i mmobilised. They
may be imobilised on m crospheres. The P crospheres may conprise coded

m crospheres. This may be such that identification of the m crosphere
reveal s the identity of a probe i mmobi |i sed thereon. The coded nicrospheres

ael 1 od wi th- Etlisit S aMpSEEARATRE on RS M o b MdiesE bRl ™ °°

chi Kungun@PR)UThepslymetade PhidifBiasticfayg estapriseriiel @b rascptior ;!Sﬂi}’/ﬁiel\&té ¢hatn
det ect abl e | abel , %e nmet hod may be such that anpllflcatlon step (a)

gener at estepeing (REGPQRHILE mﬁbﬂom%ﬁeé"@leéﬁj&g RThe detectabl e | abel nay
conpri se anything whose presence is reveal able. The detectable |abel may

conprise as a Phekdhkur@an@l Ad daigi@piabes MAEbSingahilikRN Ehey ag bmm‘abnﬁyd
conprise biotin. It may conprise a biotin stre avi di n- phycoeryth

conj ugat eon mirgospheteddl heapicrespprres may eemptiserrgdert maerospieees| Biye F@Ytbé Sa@h that
anmplifi e%@ﬁtﬁiﬁ%{ﬁn S-P{F%%mr‘c}*é@wgg}eggélggwfiﬁahﬁ beeg JBBSE ln%bﬁ'%&gﬁlem be bound

to the mcros ros ere

m cr ospher e- |nnDb|I|sed chi kungunya and dengue robes The nethod may
further conpriBee ¢odedmierppphgres mayceasapise celotbeqdgd mirfogpheres: obe i mmobi | i sed
thereon. This may enable the identity of a bound anplified nucleic acid to

be determ ned. Tﬂgﬁ‘cﬁnﬂﬁi&(}{lﬁﬂ@adld’ﬁﬁﬁy B@HBéllé%l' with ﬁd&b&ﬁbl@ label. The method may
strepavi di n-phycoerythin conjugate may be detected by neans of a first

| aser. Th@nnmenﬂabteylrngch&tmeuwnwme@ldmmwpné udengwubblmfbmmn@dwsya

ot e’ R B TR mehB mio 5 s F AL TRl 4R Bl eSS o ) e,

or at a dirhplefiediiucleio®ids the identification of the col our coded
m crosphere. The detectable | abel may be detected

The detectable label may comprise anything whose presence is revealable. The
detectable label may comprise as a signal generating means. The signal generating means may

comprise biotin. It may comprise a biotin strepavidin-phycoerythin conjugate.

é

15 The method may compirse detecting detectable labels to detect amplified nucleic
acids. The detected amplified nucleic acids may be bound to the microsphere. They may be
bound to the microsphere by way of microsphere-immobilised chikungunya and dengue

probes.

The method may further comprise identifying a microsphere to identify a probe
20  immobilised thereon. This may enable the identity of a bound amplified nucleic acid to be

determined.

The detectable label comprising a biotin strepavidin-phycoerythin conjugate may be
detected by means of a first laser. The identity of a colour coded microsphere may be
determined by means of a second laser. The first laser may be of a different wavelength to the

25  second laser.

The detectable label may be detected at the same time, or at a different time as the
identification of the colour coded microsphere. The detectable label may be detected

simultaneously with the identification of the colour coded microsphere.



simul taneously with the identification of the col our coded m crosphere. The
chi kungunya nucleic acid priners may consi st of the nucleic acid sequences
shown i n wekbm/Bd243. The dengue nucleic acid priners mMpcTsGO®I006026t he
nucl ei ¢ acid sequences shown in Table D1.2, or both. The chi kungunya
nucl ei ¢ acid probes nmay consi st of the ndcleic acid sequences shown in
Table D2. 1. The dengue nucleic acid probes may consist of the nucleic acid
sequences shown in Table D2.2. There is provided, according to a 2nd aspect
of the present 4 i i S e
i nvention for EP%ﬁﬁFQ#@@&%ﬁ?ﬂﬁégggéﬁﬁggéﬁ%Qg?%g%%@gwéﬁL%ﬁ¥@§ﬁ%ﬁﬁ§§%gnd
det er m ni sigovirhi@ TibleaD h 1 0Theddunguenudieia abidpriagire mbay sesit f thédupleixvacite,
according to a 3rd asPe E*g% he ﬁresent i nvention, a nucleic acid sequence
as shown p§9ugaqse shqyn injla 12> o510 Table D2.1 or Table D2.2, or a
vari ant, honol ogue, derivative or fragnment thereof. As a 4th aspect of the
present i nvent Thachikitgufya fuddéiodeid @aotes eiyluonsitt oitheoiuclai®adid séquefices8HowNCES
according. to the previous aspect of the invention. The conbination nay
conprise twrbls Didr Ehedengup apdeisacidpypbssimaysgansistaf the udeig agidsegyienses or t wo
or nore sggiengaespRedrout in Table D2.1 and Table D2.2, or both. The
conbi nati on may consist of each of the nucleic acid sequences shown in
Table D .1 and Table DI .2, or a variant,- hanol ogue, derjvative or
fragment t her ebhere Troridadiaseritg ey’ casnest Of therpresgatingentionea mgtodi ¢ aci d
sequences i o I i ogue,
derivati v%&(@% {é’g }r%zt Lsﬁ’ﬁgfogg?@%g&g% i ﬁzﬁ%@gﬁ&ﬁn%l d}:é%%{s"?@theg?& g}? (%:eo(%ubi nation
consi st i nchikiingeagdhamf ddidreninihg viee stairbofidenpons. a tiblegitakdaaipie.aci d or
conbi nati on may conprise a | abelled nucleic acid. The | abel nmay conprise
bi ot i [t mayweOolRlise IOt e[ C thr] I e
nucl ol aci d o aardg Pyl 55 SFRRLF kARG L RuF AL LT R frendd
i Mmobi | i segkhoualigiTabed d1, THbk: DUQR| Taltle QL IdorTBabldIB2 RNovEbvdriad e homiolague,
m crosphere, It nay be immobilised on an drray. The array namy conprise a
nicroarraQ@V@mﬁ?80¥ﬂ¥?mE@E%?ﬁ}ng to a 5th aspect of the present invention,
a conbi nation

As a 4™ aspect of the present invention, there is provided a combination of two or

more sequences according to the previous aspect of the invention. The combination may
15  comprise two or more sequences set out in Table D1.1 and Table D1.2, or two or more

sequences set out in Table D2.1 and Table D2.2, or both.

The combination may consist of each of the nucleic acid sequences shown in Table

DI1.1 and Table D1.2, or a variant, homologue, derivative or fragment thereof.

The combination may consist of each of the nucleic acid sequences shown in Table

20  D2.1 and Table D2.2, or a variant, homologue, derivative or fragment thereof

The combination may consist of a combination consisting of each of the above

combinations.

The nucleic acid or combination may comprise a labelled nucleic acid. The label may

comprise biotin. It may comprise a biotin strepavidin-phycoerythrin conjugate.

25 The nucleic acid or combination may be in solution. It may comprise an immobilised
nucleic acid. The nucleic acid may be immobilised on a microsphere. It may be immobilised

on an array. The array may comprise a microarray.



consi sting of each of the nucleic acid sequences shown in Table D1.1 and
Tabl e D1.2, or a variant, honol ogue, derivative or fragnent thereof; and
(b) each wb 20fvm3nus! ei ¢ aci d sequences shown in Tabl e D2crhcand/odesdée D2. 2,
or a variant, honol ogue, derivative or fragnent thereof; in which the

nucl eic acids of (a) are in solution and4the nucleic acids of (b) are

i mmobi | i sed on m crospheres. The present invention, in a 6th aspect,
provides a kit for the detection of chikungunya or dengue in a patient, the
kit conprising l,ei i [ <G i j ab 1 gget her
With instructi \c))\%sﬂ} #‘g’lfi g’uag‘é"?ﬂ“g tga?t ?lls S ggtf:t?'lggfe%%ﬁgg%ernggé’n co?n\rllb\e;l%arﬁolgon, t here

i's provi deshsistifg 6f eazh ol HeiucleBcdcild SegderRBS Shown i TabiEODNAtanaTable FE2L, cRlat
above as a priner for nucleic acid anplificatiaon of a _chi kungunya or dengue
gene or a¥arknhhgpelagye. deivptévecor{eagment bereal:aad i(brragh ofthemuglgivqgid seanences

dengue ge i . ook ) .

pr ovi de- o a6 TYFL R THIETD 2 PR it AMoIBERS B0V i fent et

t he net hou wldolpthesiunkgicodridsi afi(@qrainskobitogiand thesmmidie adidoofi (bhereiimdiobiltbadlonand
detecting chi kungunya and dengue nucl eic acids therein by a nethod as set
out above‘.mc\‘i%sl’BF’g%i de, according to a 9th aspect of the invention, a nethod
of treatnent or prevention of chi kungunya or dengue in an individual, the
met hod conpri sTikgpresine itviemiprs hi & 6 aspeyia prvidbs adgitefor theaketeictioh of dhilaingunya
according to the 8th aspect .of the invention and adm nistering a suitable

t r eat ment O'CNBYOPHRAMALERS g‘etkét OHPTISHE AMGIRAT ?C‘gﬂéc‘ﬂ?bal&i‘ti‘%‘easo‘f’t W ebP¥eesent

i nvent i ongWethlr Wi iidductips Suset herwi se i ndi cated, conventional techniques
of chem stry, nolecul ar biology, m crobiology, reconbinant DNA and

i mmunol ogy, whjch are within the capabilities of a persqgn of ordjnary skill
in thd art. sulorm {etmrstqhée penbioyeniionethers s PrYidsd yse of amacleigggid segience
exanpl e, SRR , Jol : j adi | : |

Cl oni ng: ?]AraLaborgét%%fhyasIgl\/gndgléfﬂ?:&}geag%%n%g??rﬁgﬁ!@%oﬂig&@%?ﬁ%glo §;ﬁ;i(rk|wr11%hﬁgr bor
Labor at orgr dengwsgenaws abe probe forucketic adid hytiribistian of pehikoogunys opgénmue gess.
Current Protocols in Mlecular Biology, ch. 9, 13, and 16, John Wley &

Sons, New Yor Ky My din to £ R0 ecthf thé pralint fifen@i we prE@ifa medR of di¥dnosis
Es%gnt [ aﬁl

| sol ati on and SequencCi ng:
of chikungunya or dengue in an individual, the method comprising obtaining a biological

15  sample from the individual and detecting chikungunya and dengue nucleic acids therein by a

method as set out above.

We provide, according to a 9™ aspect of the invention, a method of treatment or
prevention of chikungunya or dengue in an individual, the method comprising detecting
chikungunya or dengue in an individual according to the 8" aspect of the invention and

20  administering a suitable treatment or prophylactic to the individual.

The practice of the present invention will employ, unless otherwise indicated,
conventional techniques of chemistry, molecular biology, microbiology, recombinant DNA
and immunology, which are within the capabilities of a person of ordinary skill in the art.
Such techniques are explained in the literature. See, for example, J. Sambrook, E. F. Fritsch,

25  and T. Maniatis, 1989, Molecular Cloning: A Laboratory Manual, Second Edition, Books 1-3,
Cold Spring Harbor Laboratory Press; Ausubel, F. M. et al. (1995 and periodic supplements;
Current Protocols in Molecular Biology, ch. 9, 13, and 16, John Wiley & Sons, New York,
N.Y.); B. Roe, J. Crabtree, and A. Kahn, 1996, D}VA Isolation and Sequencing: Essential
Techniques, John Wiley & Sons; J. M. Polak and James O’D. McGee, 1990, In Situ

30  Hybridization: Principles and Practice; Oxford University Press; M. J. Gait (Editor), 1984,



Techni ques, John Wley & Sons; J. M Polak and James O D. McCGee, 1990, In
Situ Hybridization: Principles and Practice; Oxford University Press; M J.
Gait ( Ediworp1o/08684, O i gonucl eoti de Synthesis: A Practi eal/séppomaghe |1l
Press; DD M J . Lilley and J. E Dahl berg, 1992, Methods of Enzynol ogy: DNA
Structure Part A Synthesis and Physical5Anal ysis of DNA Methods in

Enzynol ogy, Academ c Press; Using Antibodies : A Laboratory Manual
Portabl e Protocol NO | by Edward Harl ow, David Lane, Ed Harlow (1999, Cold

Spri ng r : - =)\ ti ' '

Cabor ot or) BREEPRACSHeslS fmencaPghhoB R TRt v ERIBPRAES 5y i
Spri ng Hard9as Mesdods af Dgrﬁzzmﬁtogyslgw&?acﬂﬂe @Zﬁﬁ? -@Meeﬁ%) ﬁndBB%icmnd@m lof gf
Drug Screening, . edite y makri shna Seet hal a, Pr avat hi B. Fernandes
(2001, Nelw(%ﬁ%}lO%«p bogymglogperiademiq Bugng; §ls ntd@gze-sgﬁ LahogatpyMpgyal : - A
Handbook ©fi12BRO}rBRR ol OADEN Edwardarfdv &5 vﬁaﬁﬁ{eeﬁﬁﬁaﬁgwg9§QrColl§§ @hg t he
Bench, Edited Jane Roskans and Li nda Rocfgers, 2002, Col d"Spri ng IElargbor
Labor &t orlarboiIBYopato§AG6H; BN 9-87862-14417);tAwdedips ndr ladborastysMaguah by &idn

i ncor porated by referenc B F | PTI .OF _THE ElI GURES Ei qur

somer b1 igiToyy Gedifbt PR e A G or S PEA S Hophos B0t omk Lt 1 SBN &y
clinical $7@BW3Q$-2%EF%BDHQ}MBB of Dinfz SdrédHired BEiRsEShyR SANkrishhd 9b&nhdt]l KV- Tagnman
assay and single N SYBR assay. Figu 3 1s a di'agram show n% t he

di sposi t i RsAbhiath BrBeraeniea (X Hewglrsk N ¥ mazcel RekkitsolS BN P-S2HE 0562 fhsed of
e _ jazce Rel |
Shoat e JEBRAYA tlhahBk SXRIBLERedoei Siaihr RetBle AR AUNOfor skl HeHIACh,

DESCRIOPT| EditeWar Rvdkd s and WirdaiRodgeis 220 geldSpring Hatoov1dboral@ip) ESSHNL 0,
Tabl e D1.2 T%gl e D2.1 or Table D2.2, or a. variant, honpl ogue, derivative
or fragmehP69RaPBoFacholthensigenerabigxisfs hexgin dncorparated by diefatease i s al so

provi ded. The nucleic acid sequence or conbi nati on may be used for

det ect i orBrakr OBskR or ang Flengese or di scrim nati on between strains of
dengue, or both. CH KUNGUNYA AND DENGUE SEQUENCES We descri be a nunber of
nucl ei ¢ aci d dagureric8ensitfhty cfesgudrnesus@ijoendBENV ansayany

Figure 2. Results from clinical samples obtained with this simultaneous assay, single

15 CHIKV-Tagman assay and single DEN SYBR assay.

Figure 3 is a diagram showing the disposition of chikungunya and dengue primers in

tubes for the purposes of an assay set out in the Examples.

Figure 4 is a diagram of a flow chart showing the detection protocol, as set out in the

-

Examples.

20  DETAILED DESCRIPTION

We provide a nucleic acid sequence as shown in Table D1.1, Table D1.2, Table D2.1
or Table D2.2, or a variant, homologue, derivative or fragment thereof. A combination of two
or more sequences is also provided. The nucleic acid sequence or combination may be used

for detection of chikungunya and dengue or discrimination between strains of dengue, or both.

25 CHIKUNGUNYA AND DENGUE SEQUENCES

We describe a number of nucleic acid sequences. The sequences may be used for any
means for which nucleic acid sequences are suitable. For simplicity, the nucleic acid
sequences the subject of this disclosure may be referred to as “chikunguya sequences” and

“dengue sequences”.



means for which nucleic acid sequences are suitable. For sinmplicity, the
nucl ei ¢ acid sequences the subject of this disclosure nay be referred to as
"chi kungwyea 2883e#3es” and "dengue sequences”. The "chi kBAGEEAIWOHWRNCES"
and "dengue sequences"” nmay conprise a seguence corresponding to a portion
of an chi kungunya nucl ei ¢ acid sequence ©r dengue nucl eic acid sequence.
For exanpl e, the chi kunguya sequence could conprise a chi kungunya gene.
Simlarly, the dengue sequence could conprise a dengue gene. The

chi kungunya genge: FeRkuRQRY éeﬁﬁen%@y’ SR eddueeQlentds %y%hlﬁﬁ@g HRYgheHéd US. The
dengue gene may conprise a gene fromor of an dengue’virus. The sequences

may f urt heorresponglingste aqroméen ¢flan chilkungonyh meskiicand seguende draerguemusleihacid
correspondence. u a uence onpri.se g.sequence set out in
Tobl o br. Fapser Rt B e e R R S MR B c e ce
out in TaWindlabls, the denghrtrkguehce couldl @oiptitan@engyué géie. dengue sequence may
conprise a varlant honDIogue derivative or fragnent of any such sequence.

The ¢ kunguny S m rlse a strain t he .chi kungunya vir The
chi kungunya v. 593 ngiiRp R o e Bpmat ot e By A bt ot
no. EF027 % @ygnwbuﬁomn% el ﬁﬁxs.ame Rbudess may FeMer9:
NC0041 62: frica), 244823: | TAO7 aly),

EU037962: wmrzss@ﬂg(@e?lmwyl)d regidges vggch ImeEoYoECH wmsp@ndfgstq sl and nation off
the coast of the African continent), EF210157: DRDEHydl SW6 (I ndi a),

EF452493: AF155f, KRYe seqh¥me AR Aorpfise Alsédueadt ff 84(Qh RBle(BY.{ bE Thble
DQ443544: LR20060PY1 Travelers Returning from Indian Ccean |slands) and

AF490259: DR@s'thq fgu¢ Supeheermiyy Cﬁhmlw@rﬁgqveemc seioutylablnip? il 9 Tahle Z2.rBien of

DL/ SabaKISBkE 0B A DR oo EV e SSARPSrpe h Be BetifB P el "
EU081281, ofrddyBlelvéequéndd81261, NCJ)0 1477, AY762084, and MB7512. The dengue
virus nmay conprise a type 2 strain D2/ SG 05K3295DK1/ 2005 (EUO8 1177). It
MRy conprise e c(il?kun%{m}%o \rll?usOrIlayEcl%)OrgpriLs% 7ar71y st'?lzgi"n 0 %%ﬁikunél'x:rllyaqgr%g 0The

chikungunya virus may comprise the IND-63-WBJ1 strain (Gen Bank accession no.

EF027140). The chikungunya virus may comprise any of the following: NC004162:D570/06

15  (Africa), EU244823:1TA07-RA1(Italy), EU037962: Wuerzburg(Germany),

EF012359:D570/06 (Mauritius/island nation off ‘;he coast of the African continent),

EF210157:DRDEHydISWO06 (India), EF452493:AF15561 (Bangkok), AF369024:S27-

African prototype (Africa), DQ443544: LR20060PY 1(Travelers Returning from Indian

Ocean Islands) and AF490259: Ross (Ross/Scotland).

20 The dengue virus may comprise any strain of the dengue virus. The dengue virus could
comprise DEN virus type 1 strain D1/SG/06K2290DK1/2006 (EU081281). It may comprise
any one or more of EU081281, EU081276, EU081261, NC 001477, AY762084, and
M87512. |

The dengue virus may comprise a type 2 strain D2/SG/05K3295DK 1/2005
25 (EUO081177). It may comprise any one or more of EU081177, NC 001474 , AF169680,
M20558, AY858036, and AB122022.

The dengue virus may comprise a type 3 strain Singapore (AY662691). It may
comprise any one or more of EU081225, EU081221, EU081197,NC 001475, AY66269, and
EU081214.



M20558, AY858036, and AB122022. The dengue virus may conprise a type 3
strain Singapore (AY662691). It nmay conprise any one or nore of EU081225,
EU081221,wBWiBl03d83, NC 001475, AY66269, and EU081214. Thecusegem/venes may
conprise a type 4 strain ThD4_0734_00 (AY618993). It mmy conprise any one
or nore of AY762085, AY947339, NC 0026407 AY618993, AY152120, and
AY762085.. The chi kungunya virus or the dengue virus nmay conprise a human
chi kungunya or dengue virus or an ani mal chi kungunya or dengue virus virus.

The chi kunguny ude
the 5ns to 3 N SafTRiut BS) UaRpHlS, fve SS0Em THIFL 875760 AT SO0, 1 i
wher e t hecémprine'ap8 08eE ot momY762myAY9w3%N®0dtm A&EI18963, ANOIS2¢26li Ng
regi ons or E oth. E?e chi kungunya and dengue sequences described here may be
single st 336§? cdoubl e stranded. The chi kungunya and dengue sequences
described here may in particular be capable of binding to a rel evant

chi kungunya or Tﬂéﬂlﬁmﬁh@ﬁmﬁwr@siorttﬂ@d@@ﬁe viraymag corhpfiscdhihaigehifgany g@ngue
gene nmay conpri se DNA, MRNA, cDNA, etc, or  a portion thereof. The

chi kurégung}%pgef-'VH@ﬁewwé%wngwm@ew@w@/m (chi kungunya) or the 5NS
to 3'NTR codi ng and non-codi ng regi ons (dengue), or both. Oher genes may

be detected asTRathik@guhP®gdHeGiBEiRCcluds theTRIOERNRCERe d@gu@genm@ includetiRct t he
presence of chikun or dengue nucleic-acids in gg They may be
used to délN&de 3tN5|3§ cé@e@r@erlqwcoemgma@nwawmb%ﬂ%thﬂ §@§h@¥errpr SERFCHS
thereof ip.q § c§¥np1'3§¥odi@’ e?ﬁ)ny%qn éo‘au%%g%hsB{‘@othesence of chi kungunya

or dengue VitUSe part strains 1 a“sanple. They nay be used to

di scrim nate between these strains. The chi kungunya and den?ue sequences
descri bed her eThaghikungyaya and deagudprgequenrgb descabedhergimay besingle strandeher

chi kupgunya QL qdengye gene of an chi kungunya or dengue strain. For exanple,
t he dengue sequences may be capabl e of discrimnating between different

dengue
The chikungunya and dengue sequences described here may in particular be capable of

binding to a relevant chikungunya or dengue gene, as the case may be. The chikungunya or

dengue gene may comprise DNA, RNA, mRNA, cDNA, etc, or a portion thereof. The

chikungunya or dengue gene may include the E1 gene (chikungunya) or the SNS to 3'NTR
15 coding and non-coding regions (dengue), or both. Other genes may be detected as part of the

process.

The sequences may be used to detect the presence of chikungunya or dengue nucleic
acids in a sample. They may be used to detect the presence of chikungunya or dengue viruses
or products thereof in a sample. They may be used to detect the presence of chikungunya or

20  dengue viruses of particular strains in a sample. They may be used to discriminate between

these strains.

The chikungunya and dengue sequences described here may in particular be capable of
binding to a relevant chikungunya or dengue gene of an chikungunya or dengue strain. For
example, the dengue sequences may be capable of discriminating between different dengue

25  strains.

The dengue sequences may therefore in particular be capable of binding to multiple
variants from different dengue strains. The dengue sequences may be such that they are
capable of binding to certain gene variants and not others. The dengue sequences may be

capable of binding to only one gene variant.



strains. The dengue sequences may therefore in particul ar be capabl e of
binding to multiple variants fromdifferent dengue strains. The dengue
sequencesw9180Bdch that they are capabl e of bindi ng PETEER0®I0N3ZEene
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variant. W disclose dengue sequences conprising nucleic acid seqguences
capabl e ot agdengiengirusaype temagjue NS toBNTR pedifig st naxi-codiNSregmpnavaNai. Eodi ng or

- codi ' iant. F le, the d . i
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The dengue sequencés may be used to discrimnate between different strains
of denguenon-coding region variant.

We disclose dengue sequences comprising nucleic acid sequences capable of binding
to a dengue virus type 1 strain SNS to 3'NTR coding or non-coding region variant. For
15 example, the dengue sequence may comprise a nucleic acid sequence capable of binding to a
dengue virus type 3 strain Singapore (AY662691) SNS to 3'NTR coding or non-coding region

variant.

We disclose dengue sequences comprising nucleic acid sequences capable of binding

to a dengue virus type 1 strain SNS to 3'NTR coding or non-coding region variant. For
20  example, the dengue sequence may comprise a nucleic acid sequence capable of binding to a
dengue virus type 4 strain ThD4 0734 00 (AY618993) 5NS to 3'NTR coding or non-coding

region variant.

The dengue sequences may be used to discriminate between different strains of dengue
virus. For example, they may be used to discriminate between dengue virus strain 1, dengue

25  virus strain 2, dengue virus strain 3 and dengue virus strain 4.

The chikungunya and dengue sequences may be used in any method for which nucleic
acid sequences are generally suitable. The may in particular be used as primers or probes for

the detection of chikungunya and dengue, for example as described above.
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f I
Blr’ Io\r/rF(rje do{eqntﬁ oym‘%gtﬁun dlﬁtrl]CnO r{rB | %‘Ec{ d&)engug se %glﬁcees %J‘r useY\rnl 3 %h%?eqbddﬁ%ﬂl%g Vﬁf’egt SO

pr obes nmajheGRitediré@enone or nore chi kungunya and dengue sequences set out in
Tabl e D1.2 and Table 2.2. LABELLING

The chikungunya and dengue sequences may be provided as combinations. For
example, we disclose a combination of any two or more sequences set out in Table D1.1,

15 Table D1.2, Table D2.1 and Table D2.2. The combination may comprise two sequences,
corresponding to a forward primer and a reverse primer, as set out in Table D1.1 or Table
D2.1. The combination of two sequences may include a forward primer for a particular gene
and a reverse primer for that gene. Combinations of such pair-wise combinations are also

provided.

20 The chikungunya and dengue sequences may be used as probes. The probes may

comprise one or more chikungunya and dengue sequences set out in Table D1.2 and Table
2.2.

LABELLING

The amplification or hybridisation reaction may comprise binding between the
25  chikungunya or dengue sequence and a target. The primers or probes may be labelled for this

purpose. The amplified nucleic acids which are a product of the amplification reaction may be
labelled.

The labelling may comprise any signal producing entity. The label may comprise a

radioactive label, such as **P. The label may comprise a non-radioactive label such as
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nucleic acid, etc. A biotin labelled primer may b€ used to generate a biotin labelled amplified
nucleic acid as a first step. A second step may comprise exposing the biotin labelled amplified
nucleic acid to strepavidin-phycoerythrin. The binding of strepavidin to biotin effectively
labels the amplified nucleic acid with a phycoerythrin label.

20 The signal may be detected by any suitable means known in the art. For example, a
fluorescent label may be detected through excitation with light of a suitable excitation
wavelength, and the emitted signal detected through various means, such as by eye, by
scintillation counting, through microscopy, through film or digital photography, by
photodetectors, etc. The signal may be quantified if necessary (e.g., for tracking productivity

25  or progress of the reaction) by various means known in the art.

3

The chikungunya and dengue sequences may be used in solution for conventional
nucleic acid hybridisation. The hybridisation may be performed under stringent hybridisation
conditions or non-stringent hybridisation conditions. An example of a stringent hybridisation
condition is 65°C and 0.1xSSC (1xSSC =0.15 M NaCl, 0.015 M Na3 Citrate pH 7.0). A

30 further example of a hybridisation condition is 48 mM phosphate Buffer, 1742.4 mM NacCl,
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hybri di sati on may be performed with the chi kungunya and dengue sequences in
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i mmobilised, for ound to a rate may
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provided in a.r ed conformation,” for exanple in the formof an
array. Th@wﬁﬂvﬁggﬁﬁ EBﬁ%f toggu St'Fﬁ‘broarray Met hods of produci ng nucl eic
acid arrays are known in the art. The array may conprise one or nore of the

chi kungunya antheeibgtigie seguompeise aeiliconbasenTHedlilamgbhya dnd dehgids sdgdericeand

D2.2. The array ma Qorrprl e a pI ur %P@T‘y of such sequencfes. The arraly may
corrprise may be provi lsar%uqrspace gontpgmatjon, forexample 1p ghe fpgm of gn agrgy. Thg 19
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39, 40 41 42,7 43,7 44, 45, 46, 47, 48, 49 51, 52, 53] 54, 55, 56, 57,

58, 59, 6®8tor 6 1 etc such sequences. The _array may conprise one or nore
control sequences. The chi kungunya and dengue sequences nay be i mobilised

on separate enyjpd ér?a%n m&y ccﬂﬂpﬁ&%n@%%o‘?@&f thy chi%%g 'iﬁfzgélgue sequences set out
in Tables D1.1, D1.2, D2.1 and D2.2. The array may comprise a plurality of such sequences.
The array may comprise 1, 2, 3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
15 22,23,24,25, 26,27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46,
47,48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60 or 61 etc such sequences. The array may

comprise one or more control sequences.

The chikungunya and dengue sequences may be immobilised on separate entities, or

on the same entity.

20  MICROSPHERES

-

The chikungunya and dengue sequences may be immobilised on particles, such as
beads. The chikungunya and dengue sequences may be immobilised on microbeads or
microspheres. Such beads, microbeads and microspheres etc are known in the art, are

commercially available and are described extensively in the literature and below.

25 The beads, microbeads or microspheres etc will be referred to in the rest of this
document for simplicity as “microspheres”. They may be labelled in order that they may be
tracked. Methods of labelling and types of labels will vary depending on the nature of the
microsphere, etc, but the general principles described elsewhere in this document, and also in

the literature, will assist in their choice.
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characterlstlcs, such as marking or coding.

15 For example, the microspheres may comprise Luminex xXMAP microspheres, as
described at www.luminexcorp.com/technology/index.html Such microspheres have a typical
5.6 micron size and comprise dyes attached thereon to provide for colour coding. De-coding
of the colour coding of the microsphere enables the identification of an individual microsphere
and hence the identity of the probe attached thereon. From this, the identity of a nucleic acid

20  sequence bound or hybridised to the probe may be made known.

A description of the Luminex xMAP microsphere technology, from the Luminex

website, is provided below:

“First, Luminex color-codes tiny beads, called microspheres, into 100 distinct sets.
Each bead set can be coated with a reagent specific to a particular bioassay, allowing the
25  capture and detection of specific analytes from a sample. Within the Luminex compact
analyzer, lasers excite the internal dyes that identify each microsphere particle, and also any
reporter dye captured during the assay. Many readings are made on each bead set, further
validating the results. In this way, xXMAP technology allows multiplexing of up to 100 unique

assays within a single sample, both rapidly and precisely.”



and hence the identity of the probe attached thereon. Fromthis, the
identity of a nucleic acid sequence bound or hybridised to the probe may be
made knowmoO 200088281 pti on of the Lum nex xXMAP m cr osphePE€TSE2MIONGgy, from
t he Lum nex website, is provided below "First, Lum nex color-codes tiny
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size of 20-50um (Sigma Aldrich catalogue number 27,118-7), Sephadex G-100 having a bead

size of 40-120um (Sigma Aldrich catalogue number 27,119-5), Sephadex G-150 having a

bead size of 40-120um (Sigma Aldrich catalogue number 27,121-7), and Sephadex G-200

having a bead size of 40-120um (Sigma Aldrich catalogue number 27,123-3).

20 Sepharose beads, for example, as used in liquid chromatography, may also be used.
Examples are Q-Sepharose, S-Sepharose and SP-Sepharose beads, available for example from
Amersham Biosciences Europe GmbH (Freiburg, Germany) as Q Sepharose XL (catalogue
number 17-5072-01), Q Sepharose XL (catalogue number 17-5072-04), Q Sepharose XL
(catalogue number 17-5072-60), SP Sepharose XL (catalogue number 17-5073-01), SP

25  Sepharose XL (catalogue number 17-5073-04) and SP Sepharose XL (catalogue number 1 17-
5073-60) etc.

CHIKUNGUNYA AND DENGUE SEQUENCES

289 | CHI226U | CTGYCAAATAGCAACAAACCCGGTAA

290 | CHI226L | CATCGAATGCACCGCACACTT

Table D1.1. Chikungunya Primers



bead size of 40-120mm (Sigma Al drich catal ogue nunber 27,121-7), and
Sephadex G 200 having a bead size of 40-120nm (Sigma Al drich catal ogue
nunber 2AyvH28tr08)B30248ephar ose beads, for exanpl e, as usedpcm/siG2e9i0do326
chromat ography, nmay al so be used. Exanples are Q Sepharose, S-Sepharose and
SP- Sephar ose beads, avail able for exanplld from Amrer sham Bi osci ences Europe
GrbH (Frei burg, Germany) as Q Sepharose XL (catal ogue nunber 17-5072-01), Q
Sepharose XL (cat al ogue nunber 17-5072- 04) Q Sephar ose XL (catal ogue

nunber 175907Re001m P2 oer—17-5073-01), SP
Sephar ose2 L I?‘égt‘fglloqt%e‘ﬁﬁﬁﬁdéﬁéégmg?%ggASephar ose XL (catal ogue
nunber 11?—’39 ) Tﬁ;@ %FRE NCE$S Table D1. 1.

Chi kunguny1:517 r{éﬁn%pgTd%fé:CB ldk)engueC@rﬁ’:e}rfdliﬁjé¥ Tﬁ%)ﬁf Chi kungunya
Probes Tables HENU4DE MNERGTCARRSCAARCITAAGCERCAGEATTE The speci fic

exanpl es| of [Chi kungunpya Priners set out belowin (1). Thug, a reference to

Tabl e DI 3¢bneyERQOBS i| SRCCARINARBGEACGEGTAZEqUences shown in Table DI1.1
above, as well as the sequences set out in (1) below. (1) |Chikungunya virus

(CH KV) 2283 [ IGEN226U. (IABCTCTG@TC?YTCCS&@@F@XMAATAGCN\CAAACCCGGT AA,
Y(CT) 290 :|CHI 22 6L} (5 "' - 3" ) : CATCGAATGCACCGCACACIT Table D 2 may
i ncl ude the spEablé D¢.2eRenplerimérsDengue Priners set out below in (2). Thus,
a reference to Table D1.2 may corrpri se a reference to the sequences shown

i n Tabl eRt2~4 5 2) below. (2)
bongae. v} P O TEh LG Gt B AGTTERVEGCTETPRECTES

/ 5Bi o/ GCAT DENZOZ (5 - 3 )
/5B|o/A&CWM§m 316 :DEN3W4 : ( 5' - 3 ')

/ 5Bi o/ ACTGICAGGCCACCTTAAGCCACAGTA 307 - DENAIR - (5 ' - 3 ' ) :

/ SBi o/ GACHATIAARBERAGBESTAICCCCTGGTGTTGGGCCCCGCT

332 | DEN2P2 ATCTCACCTTGGGCCCCCRTTGTTGCTGCGA

310 | DEN3P2 | CGGTTTGCTCAAACCGTGGCTTTGGGGCCT

299 | DEN4P2 | CAGCTTCCGTGGCGCATGGCCTCCCTGGG

Table D2.2. Dengue Probes

Table D1.1 may include the specific exaniples of Chikungunya Primers set out below
5 in(1). Thus, a reference to Table D1.1 may comprise a reference to the sequences shown in

Table D1.1 above, as well as the sequences set out in (1) below.

(1) Chikungunya virus (CHIKV)
289:CHI226U:(5'-3"'):/5Bio/CTGYCAAATAGCAACAAACCCGGTAA, Y(C/T)
290:CH1226L:(5'-3'):CATCGAATGCACCGCACACTT

10 Table D12 may include the specific examples of Dengue Primers set out below in (2).

Thus, a reference to Table D1.2 may comprise a reference to the sequences shown in Table

D1.2 above, as well as the sequences set out in (2) below.

(2) Dengue virus (DENV)
284:DEN1Ul:(5'-3"'):/5Bio/GCATGGGGTAGCAGACTAGTGGTTA

15 317:DEN2U2:(5'-3'):/5Bio/AGCCTGTAGCTCCACCTGAGAAGGTGTAAAA
316:DEN3U4:(5'-3"'):/5Bio/ACTGTCAGGCCACCTTAAGCCACAGTA
307:DEN4U3:(5'~3"'):/5Bio/GCCAATAATGGGAGGCGTAA

288:DEN-L: (5'-3"') :GATCTCTGGTCTYTCCCAGCGTCAATA, Y(C/T)



2 88 : DENL: (5" - 3"' ) GATCTCTGGTCTYTCCCAGCGICAATA, Y(C/ T)Table D2.1
may i nclude the specific exanples of Chi kungunya Probes set out below in
(3). Thuswoaorea3enence to Table D2.1 may conprise a ref ecenceodmodhe
sequences shown in Table D2.1 above, as well as the sequences set out in
(3) below. (3) Probe for CH KV 293: CH KM2526P: (5--3

1) : / 5H2N- C6/ CCCTACGGECGCAGITCAYCGCTCTTACCGSG, Y(CT/ T) Table D2.2 may incl ude
t he specific exanpl es of Dengue Probes set out belowin (4). Thus, a

reference {0 THRNEDA A AR (RrR LBLBIERPeNkAnkiiSy PRAMC0GSR ROBWIAL "

Tabl e D2.2 above, "as we eq Ueicestse

for DENV @)SThL@Ei\EdPé}ence(to Eable-D:Bl )f comphik® Nréleren 30 TheKeqh ot I aEGnCCCCCT
332 : DEN2P B% ) /| 5SH2N- C6- /A'FCTCA TGGGCCCCCRTTGTTGCTGCGA
R(A/ G) 3162 le N3qb2>ve a(svgll as th%se)quences setout 1 belo

| SH2N- CB- | CGGTTTGCTCAAACCGTGGCTTTGGGECCT 299 : DENAP2 (5- 3:

| SH2N- C6- (3¢ABE FIOCHEAICCATGECCTCCCTGEG CHI KUNGUNYA AND DENGUE NUCLEI C ACI D
SEQUENCES The chi kungunya and dengue sequences may conprise

pol ynut!| ed?3 dBELKVRREP e( 1 '8 ' ¢ 0P B3N ~Ced FLCSACGEREOPGIREAY QI TICTRJEPFEE sequence”
and "dengﬁéC@é)quence" shoul d be taken to corrpri se any specific sequence

di sclosed in this daocunent, for exanple, seqkjence set out in Tabl e 5)1 1

or D2.1 or a skdfleRe may ngludeithe spsgifis emmzleép Pepgue Hrpbes setout elo
vari ant s, Thi 29 BB Ree ngablé%w [yfﬁb%ﬂ?ﬁgg'ré}gféﬁée &fthég&faeﬁ&eehéwlmlél C

acid sequences As used here 1In s ‘docunment, the terms "polynucleotide”,
"nucl eot i B@:2 abawne) apwell@k thexeiaenaesset ntiandédbdlovbe synonynous with each

ot her. " Pol ynucl eotide" generally refers to any pol yri bonucl eoti de or

pol ydﬂpxrgg (gt[b y Which may be unnodified RNA or DNA or nodified RNA
or DNA ynuc eot es" include, without limtation single- and

doubl est ranﬁﬁm»ﬂm, ( ONA 1)habrp 8- Mectrececofcsramgtescaratatoubl e- st r anded
regi ons, single- and doubl e-stranded RNA, and RNA that is m xture of

si ngl e- adR TENZPE: 6% I-ahded SHRYT NS ATRFEACCT TRAGEEGLERTTHIRGCTST Ry, INAR/&Nd

RNA t hat may be sin Ie strandgd or,, nore té/rpl cal | doubl est r anded
310:DEN3P2: 5HZN-C6-/CGGTTTGCTCAAACCGTGGCTTTGGGGCCT

299:DEN4P2:(5'~3"'):/5H2N-C6-/CAGCTTCCGTGGCGCATGGCCTCCCTGGG
15 CHIKUNGUNYA AND DENGUE NUCLEIC ACID SEQUENCES

The chikungunya and dengue sequences may comprise polynucleotides. Where the
context admits, the terms “chikungunya sequence” and “dengue sequence” should be taken to
comprise any specific sequence disclosed in this document, for example, a sequence set out in
Table D1.1 or D2.1 or a sequence set out in Table D1.2 or Table D2.2, as well as any variants,

20  fragments, derivatives and homologues of such specific nucleic acid sequences.

2 ¢

As used here in this document, the terms “polynucleotide”, “nucleotide”, and nucleic
acid are intended to be synonymous with each other. “Polynucleotide” generally refers to any
polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or DNA or
modified RNA or DNA. “Polynucleotides” include, without limitation single- and double-

25  stranded DNA, DNA that is a mixture of single- and double-stranded regions, single- and
double-stranded RNA, and RNA that is mixture of single- and double-stranded regions, hybrid
molecules comprising DNA and RNA that may be single-stranded or, more typically, double-
stranded or a mixture of single- and double-stranded regions. In addition, “polynucleotide”
refers to triple-stranded regions comprising RNA or DNA or both RNA and DNA. The term

30  polynucleotide also includes DNAs or RNAs containing one or more modified bases and

DNAs or RNAs with backbones modified for stability or for other reasons. “Modified” bases



or a mxture of single- and doubl e-stranded regions. In addition,

"pol ynucl eotide" refers to triple-stranded regions conprising RNA or DNA or
bot h RNA wodoidls0243he term pol ynucl eoti de al so i ncl udes pORAS2009/0RI¥46
containing one or nore nodified bases and DNAs or RNAs wi th backbones

nodi fied for stability or for other readdéns. "Modified" basesinclude, for
exanple, tritylated bases and unusual bases such as i nosine. A variety of
nodi fications has been made to DNA and RNA; thus "pol ynucl eoti de" enbraces

chem cal |y, QZ%P@)Ea' ¢ ltMIiy?z{tefﬁats dzmldi Lﬁl@l%&f bgs%g heeg {uﬁ)srn{gs fAhvarle

pol ynucl eot| es as typica n nature, em cal forns
of DNA anglofifRatidiBrhas beni rﬁadecto(ijA(iandJm ;ahak, delyxsucl *olde’y eniblaeet dhemically S0

enbraces rel ati.ve] y short ynu tides erred t

ol i gonuc| ¥BYIgHEa (ﬂw mﬁt?holls%ﬁ é‘f@gé‘b‘&“ﬂ&f Pq Yé‘R&F%C{? S g iR y Raiendiamer ous
di ffer entndi’lﬂje%’ L\Qél?é’éth@%ﬁerﬁ@ﬁ Ok ﬁ'eNﬁcanQWmh@aeeﬂeléJ}evﬁeé%ne%npept I de
as a result o degeneracy of the genetic code. di tion, be
under $t oo‘d’Oﬂ)I’mlcleskdct 1 alSaempraeasirelatiegty shost p@ym@lﬂqtudes, toﬁctn mfcmelst,o amake

nucl eoti de. sub t|t ions that do not affect the pol ypeptide sequence
encoded bY/EPRAC B%f‘t;’ﬁucl eotides described here to reflect the codon usage of
any particular host organismin which the pol ypeptides are to be expressed.
Chi kungunya anid wadibg meders!qu@by: eskifladipersen that symérpagditieteny p@lgmiokemidvemchn d

honol ogu C ris or RNA. They may b ngl e- stra

oubl o s PR aC O Frinad? e St ROttt f & GR AL HEEere QLA SAPERF n t hem
synt heti ccoe. mRAUftioadit el R AUnbESRod ﬁla'ﬂ sThed p&gorﬁ'rﬁi}e hﬁﬂ%rédﬁ%@ @edﬂfnques

nodi fication to ollgonucleotldes are known 1n the art hese i ncl ude

met hylOphoopkrortelestide aul;mbéq@ne&@t dn mttaéfebtatbk pelweeptldaddquqnme@bdetby dnne or

o |
DY s By fiiRRfeMectteatherB3eiet fhe SRGE p e S EnfBarAE N osl HeatifBin | e
may be mhiﬁhﬂ‘ilhﬂwﬁwdéﬁrhadbm@rdse@ﬂ.e 'n the art. Such modifications may

be carried out in order to enhance the in vivo activity or life span of
polynucleotlde

Paer fvat s ver i GiRendyy S RSE fengl S EACER and Siridhih, oemHR RS ARy Bt i ¢ ut i on
of, vari aidnwnogﬁes iy tiokripeRé DA 6f RNAE Thay fiap b siigle-sleinatd onddubleostrandeli.t i on

of one (or nore) nucleic acid fromor to the sequence. The variants,
honol ldguekheyymay also be polynucleotides which include within them synthetic or modified
nucleotides. A number of different types of modification to oligonucleotides are known in the
art. These include methylphosphonate and phosphorothioate backbones, addition of acridine
or polylysine chains at the 3’ and/or 5° ends of the molecule. For the purposes of this
document, it is to be understood that the polynucleotides may be modified by any method
20  available in the art. Such modifications may be carried out in order to enhance the in vivo

activity or life span of polynucleotides of interest.

The terms “variant”, “homologue” or “derivative” in relation to a nucleotide sequence
include any substitution of, variation of, modification of, replacement of, deletion of or
addition of one (or more) nucleic acid from or to the sequence. The variants, homologues or

25  derivatives may code for a polypeptide having biological activity.

As indicated above, with respect to sequence homology, there may be at least 50 or
75%, such as at least 85% or at least 90% homology to the sequences shown in the sequence
listing herein. There may be at least 95%, such as at least 98%, homology. Nucleotide
homology comparisons may be conducted as descrlbed above. A sequence comparison

30 program which may be used may comprise the GCG Wisconsin Bestfit program described



derivatives may code for a polypeptide having biological activity. As

i ndi cat ed above, with respect to sequence honol ogy, there nay be at | east
50 or 75%oumm3esizat | east 85% or at | east 90% honol ogpcrsGRimw/s@gsiences
shown in the sequence listing herein. There may be at |east 95% such as at
| east 98% honol ogy. Nucl eoti de honol ogyl7conpari sons may be conducted as
descri bed above. A sequence conparison program which may be used nmay
conprise the GCG Wsconsin Bestfit program describedabove. The default
scoring X fa

for eachn%$§heP%ﬁEﬁ%Hgﬁg§@%§@rggg% é%%%%?%Hgggﬂe(anﬁhﬁaggﬂgﬁgﬁaﬁwggnﬁauIt
gap ext enfi eachpeisadatoh. The ddatlopaeachtionyehalot 1sdé0 ar\ﬂéthé defankrgap estensibe

nucl eoti de sequ es t are, capabl e of hybridising selectively to the
sequencesp%?g% Bgﬁfﬁﬁ QPﬂemﬁk any variant, fragment or derivative thereof,
or to the conplenent of any of the above. Nucleotide sequences nmay be at

| east 15 nucl eWeifteleridesdribegiubleotidicdeqaacas thae@s tapible AhybAilisiig éé&ctlvely to
nucl eotides in |en th The term "hybrjdization" as used here i ncl ude
"t he p{ g‘éé"%’g‘i“ﬂ‘vﬂﬁ Egsented gFr&HbI opRmhYAriaB} dragerent qr Sierxathyert erﬁ"fle BMG’I frent ary
strand t h&d?ﬁiganaﬁ%% aRPbf ih@Q @Nﬂ%iebﬂ@éseﬁﬂ&c& Hl%?%@ aPle a@rmlduEfeSQ&éSQH as
carried out pol ynerase chain reaction technol ogies. Pol ynucleotides
capabl e ol‘engtbl sich ay af lgash 20301 #8 ion §0 nucledislen uclergthi de sequences present ed
herein, or to their conplenent, will be generally at |east 70% such as at

| east 80 or 9094d @fm, e ifatidh” h&asH hari Phy ﬁﬁ?{?dla@‘m% 9&‘§§ b% Xhidi& stlfangtof

correspondi ng nucl eoti'de sequences presented herein egion o
| east 20, nglmhaad jabs wghatcoﬁﬁlemen&Oy strad thromigh base mindg’éastwe&ll(h,s tiOprocest @0 or

nor e ont| ous . .nucl eot.i des erm :hydri zabl| e i nclude "sel ectively
hybr oS Stied St PRBARRRE cbE b s CR teghodoetr obe |5 used. under
conditlons where a target polynucleotide is found to hybridize to the probe
at a level si gPdlyximﬂfmikiys edpable olﬁaﬂkcgivelyrl@rbriﬂmmghamlk@mmmmwydzquiedéesati on may
occur because ot her nuc otides present, for e | e, he cDNA or
oo o RIS h heli gl Wi Hriegoals it leas A Dt o 3 ora

llevel of sjogsH exgﬁﬁ%ra@%%gt 685 bp 9%%§ﬂo@% ?E(Wﬁ@ 'aoxtr&‘f)oﬂdhﬁg ﬁu@i@&ucﬁ gequences
non-speci fic DNA nmenber of the |ibrary | ess than 10 fold, such as

| ess t hanprmmterddieobuagwrratreglge of gt lehst 28 pruch fas et lcast 8% ac3Q.dor 1nstance at least 40,

15 60 or 100 or more contiguous nucleotides.

The term “hydrizable” may include “selectively hybridizable”, i.e., that the
polynucleotide used as a probe is used under conditions where a target polynucleotide is found
to hybridize to the probe at a level significantly above background. The background
hybridization may occur because of other polynucleotides present, for example, in the cDNA

20  or genomic DNA library being screening. In this event, background implies a level of signal
generated by interaction between the probe and a non-specific DNA member of the library
which is less than 10 fold, such as less than 100 fold as intense as the specific interaction
observed with the target DNA. The intensity of interaction may be measured, for example, by

radiolabelling the probe, e.g. with *?P.

25 Hybridization conditions are based on the‘melting temperature (Tm) of the nucleic
acid binding complex, as taught in Berger and Kimmel (1987, Guide to Molecular Cloning
Techniques, Methods in Enzymology, Vol 152, Academic Press, San Diego CA), and confer a

defined “stringency” as explained below.



observed with the target DNA. The intensity of interaction may be neasured,
for exanple, by radiolabelling the probe, e.g. with 32P. Hybridi zati on
condi ti onsoaom/d3esed on the nelting tenmperature (Tn) of pCsGaowloedrs aci d

bi ndi ng conpl ex, as taught in Berger and Kimel (1987, Cuide to Ml ecul ar
Cl oni ng Techni ques, Methods in Enzynol ogh8 Vol 152, Academ c Press, San
Diego CA), and confer a defined "stringency" as expl ai ned bel ow. Maxi num
stringency typically occurs at about Tm 5C (5C bel ow the Tm of the probe);

hi gh stringenc I oed] [ ncy at
about 1000t o SRR tngekl B, A Aol T s B CU B S E B RRTEY o
Tm As W pilobbe highderirpleagdatpoiitio€ao AD°G ktlolw T; infe@madihte s@inpeNdyatfibout
stringencgﬁﬁ bridi zation can be used to identify or detect i|dentical

pol ynucl e 208G beloveEmppnd lewssiringeney ateabiont 20°Cde 25upelewr Tmgdnwyll be

hybri di zat | b Lo | ify or detect simlar. or related

ool ynuct et R a0 BaeE bl anbe R Eufins B pBfellonean Pl B o

hybri & seidesxifiyhe d@fébt‘ﬁd&ﬁi&@%@lﬁﬂféld&ﬁﬂ@ beRuBhicek Qi il Af liftermddiAd (R 16 ) stMﬂ%én@?t s,
i scl osed here und e.g.

honol ogues or _derivatijves er stringent conditions

65C and oOhybegsmtion gaysbe used ta Blemifyaridetegt Hmilanperslagdipodynacisptide SAuenggdr e t he
pol ynucl eotide i s doubl e-stranded, both strands of the duplex, either

i ndi vidual |y owe des&fHudRbli@NseqaéRes HaPERASBEMiB Yo tHRRhIBhHRAS aAfdengue
conpositions described here. Were the pol ynucl eotide is single-stranded,

it is to Wclupaddsgmentsarariahts, kanglogwrsor desivativgsidiselesedtherenender stringent
| Ceotido Leo i D . . ot .
pol ynuc ec?c}n'tdﬂFotn'ﬁge.g. &l Nghydede {a%%@d.%"f\d {561 w@:lggfflgégcdprﬁtg rpitpg(lﬁ. whi ch

honol ogousS to hi'ktingunya or ‘denglie sequences
are also included can be obtained in a nunber of ways. Qther variants of

t he skdhuences Wigrddbe polyandledide os desblerptrandbg, botlosirands &Rthe diplemrdither nade
froma range.of .individuals, for exanple jndividuals fromdifferent .

popul at | oRBviduly of iy ambingtion i STfTEPasTRS el FEURIR AP GUBROSHgPS feseribed
identifi egeré rWheRtthepoliMblaotide! Bl sSngl@6traHdRE it RRE bk BRderfiHbd thatf theecombi nant
chi kungunya and dengue sequence variant nucl ei c acids and pol ypepti des may

be pr oduckdnpgmerfantseayangg ot hat pdymiettiotige podsa ineluded.-n t he honol ogues, and

synt hesi sing or producing the nol ecul e as described el sewhere in this

docunent. | n aplélihlcdedbtided WRch td ®)t/100% RIMAbgoulto feIchikuRiulyaPhogies of
chi kungunya and dengue
15 sequences disclosed here but which are also included can be obtained in a number of ways.
Other variants of the sequences may be obtained for example by probing DNA libraries made
from a range of individuals, for example individuals from different populations. For example,
chikungunya and dengue homologues may be identified from other individuals, or other
species. Further recombinant chikungunya and dengue sequence variant nucleic acids and

20  polypeptides may be produced by identifying corresponding positions in the homologues, and

synthesising or producing the molecule as described elsewhere in this document.

In addition, other viral/bacterial, or cellular homologues of chikungunya and dengue
sequences particularly cellular homologues found in mammalian cells (e.g. rat, mouse, bovine
and primate cells), may be obtained and such homologues and fragments thereof in general

25  will be capable of selectively hybridising to a chikungunya or dengue sequence nucleic acid.
Such homologues may be used to design chikungynya and dengue sequence nucleic acids,
fragments, variants and homologues. Mutagenesis may be carried out by means known in the

art to produce further variety.

Sequences of chikungunya and dengue sequence homologues may be obtained by

30  probing cDNA libraries made from or genomic DNA libraries from other animal or non-



sequences particularly cellular honol ogues found in mammalian cells (e.qg.
rat, nouse, bovine and primate cells), nay be obtai ned and such honol ogues
and fragrneat28inaie4dof in general will be capabl e of sel TiSGAV0P/0436 | di si ng
to a chi kungunya or dengue sequence nucl eic acid. Such honol ogues may be
used to design chi kungunya and dengue séduence nucleic acids, fragnments,
variants and honol ogues. Mitagenesis may be carried out by neans known in
the art to produce further variety. Sequences of chi kungunya and dengue
sequence RopR| QRS SYBY abGrBhRtaS 0P YuddhPRiebids GRIrdUIRS &ichibraRASifi om or
genomi c DNA |ibraries from other animal “or nonani mal species, such as
viral, m probéd @mpisifgaiber pastod @ng of thactikpngiyiyagr demguelsedueacs vucleir a¢idpr obes

conprising all or part of.any, of the chikungunpy r _dengue sequence nucl eic
coras., r r duftorned et af OBleBesn o CERERERR B E i or G RS

chi kungunygl€é adl@ngntier sesigaiembdigh ¢ Meh dgingastsr conditions of nmediumto
hi gh stringency. Simlar considerations apply to obtaining species

honol ogues and_al.l el i c.yariants .of the. polypeptjde or nucleqtide seguences
di sol oed her eSM aRRAETaONS ePpiKite RlpioineH By bBoaucS Y AlP Vg B ai ned
usi ng deg@aebRipeptifeRdrHitcebtidd ddqueties disélbRUheflesi gned to target sequences
within the variants and honol ogues encodi ng conserved am no aci d sequences
within the sequences of the chjkungunya and dengue sequence .nucl ei c i ds.
Conserved sequéfddys %%E{Pt{?é“/fﬂeéﬁf 59@8@%%@@&5%8%9%9\3 MFgRARFIERE Biitno
aci d sequgRfeRwifl ru@é’fbﬁﬁ\éi%rc@kifgi{é’d 103Ro8{ RQERICEGWRRIN tREIMSRECarRl Hoﬁ[H['&%k§ can be
perforned using conputer software Known in the art. For exanple the GCG

W sconsi nerRodiagigopsenpdzaming acid dequencasedthithe spquemeesofitbe chikunginpeast at e PCR

w | ntai n _one or nnrg.dqgﬁngrate 0si tiaons a%j\M4Jfg§?used itb

Stri nggncélenglﬁ%ﬁ‘?qtule%‘f?snulc STt ha YOS UERGF B "SI G s G U&HEas i t h
single sea(tjgaﬂfgethaainﬁmf@i@g@hms koaieveanueRasmonidlopek | Sdagedrpligmaited by
the skilled person that overall nucleotide_honolo%y et ween sequences from
di st ant | yeandiegicefgraedjusing sempufer sokigfage knovaan hg grt. Fopexsaple tsCLl Winsgesin

Si tuati ong; be the nethod of choice rather than screening
PISRFRERE Ry TR

libraries w ments of the chi kungunya or dengue sequence
sequences.

The primers used in degenerate PCR will contain one or more degenerate positions and
15  will be used at stringency conditions lower than those used for cloning sequences with single
sequence primers against known sequences. It will be appreciated by the skilled person that
overall nucleotide homology between sequences from distantly related organisms is likely to
be very low and thus in these situations degenerate PCR may be the method of choice rather
than screening libraries with labelled fragments of the chikungunya or dengue sequence

20  sequences.

In addition, homologous sequences may be identified by searching nucleotide and/or

protein databases using search algorithms such as the BLAST suite of programs.

-

Alternatively, such polynucleotides may be obtained by site directed mutagenesis of
characterised sequences, for example, chikungunya or dengue sequence nucleic acids, or
25  variants, homologues, derivatives or fragments thereof. This may be useful where for example
silent codon changes are required to sequences to optimise codon preferences for a particular
host cell in which the polynucleotide sequences are being expressed. Other sequence changes
may be desired in order to introduce restriction enzyme recognition sites, or to alter the

property or function of the polypeptides encoded by the polynucleotides.



I n addi tion, honol ogous sequences nmay be identified by searching nucl eotide
and/ or protein databases using search algorithns such as the BLAST suite of
progr ans.wélzhaveaedssvel y, such pol ynucl eoti des nay be obtairsedodoypossizé e

di rected nut agenesis of characterised sequences, for exanple, chikungunya
or dengue sequence nucl eic acids, or varldlants, honol ogues, derivatives or
fragnments thereof. This may be useful where for exanple silent codon
changes are required to sequences to optin se codon preferences for a

particul ar hos’fhecgélgndc'i‘eo‘ﬁ’ﬂé &s&h@edpr% & @'ﬂ?h@%éd‘l § pRAALE R Bl e

expressed. O her uence ¢ &siTed In o tro uce
restricti pf‘manapﬁmer ﬁﬁ@gmltbnﬁﬁvesampﬁﬁcanbn reactbn, arprotiece. @rlﬂpbéled )wlthra function

of the polyp i encoded by the pqlyn cleotldes Th ynycl| eot i des
descri bedrel"iéar A%SFT léC%Vé’ﬁtl?féf‘)fﬁf?‘e&%'d%n%mg}qaﬁ%w ordiog-ra OWG lh pr thg pri mer

for an alj &mtléo‘{lgesiigﬁ% bl bioftd ﬁ’l'ib (&R Sli&h nP:EsO gf‘obgs &nd J)tﬂ@:eﬂréggﬁen‘ﬂé Wil Be

reveal i ng abel entional neans u5|n radi oactive or non-radi oactive
| abel s5 oat ledsed ;ﬂ;llpmcHSesuthteat hza;t Zﬂefocrle@m'eple|ahleest\2§c3(bms40 Buwddotides mer s,
probes and ot her, fragments wl| | east 8,, 9,10 such as at
st 20, fepgh. S AR srcoruited s the loriys Blynileqtids? ta8d Foititngr 1. “and. ar e
al so enconpassed by the term "pol ynucl eoti des"” as used herein.
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primers wkd bd8oRE nghgngmﬂ&@gtlc mearis, involving a step wW se

manuf acture of the desired nucl eic aC|d sequence one nucl eotide at a tine.

Technj ques for acco l'i shing. th S aut mat ed technla,ques are readily

avai | dble in tlr’i’ege&F el prigigewil ‘Eﬁ?f‘ﬁ |SéfB elif meanse INPYINEA HEP BiSduced
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reaction) cloning techniques. This wi [l involve making a pair of priners

(e.g. of adsompligténg dns&@smgmlt@oatﬁdlw)lmnueaﬂw repddy pegiable inthetdre | i pi d
targeting sequence which it is desired to clone, bringing the primers into

contact wth ePPolgM&ﬁEégﬂ?E%%eaﬂm&?gs V\ch@?gﬁﬁg r&BHHa'i}l)a‘ﬁ?Jn%anso?drf orm ng

a pol ynerase chaim ction un ring a
anplifi ca¢>iample)ﬁsmglePGBs(pobrdleraesg|cbaup reatibax dlorgng teehmgydsi Thisaviflimgent (e. g.

by pug f yringl%ntg g%alrr% %Eiim%ps {J abou? TS ?on?a(? aglg %1?1%%%&1}&1%2% réglgﬁ’ \(/)? {hieql%ié he
targeting sequence which it is desired to clone, bringing the primers into contact with mRNA
or cDNA obtained from an animal or human cell, performing a polymerase chain reaction
under conditions which bring about amplification of the desired region, isolating the amplified
fragment (e.g. by purifying the reaction mixture on an agarose gel) and recovering the
20  amplified DNA. The primers may be designed to contain suitable restriction enzyme

recognition sites so that the amplified DNA can be cloned into a suitable cloning vector

Polynucleotides or primers may carry a revealing label. Suitable labels include
radioisotopes such as **P or *S, enzyme labels, or other protein labels such as biotin. Such
labels may be added to polynucleotides or primers and may be detected using by techniques

25  known per se. Polynucleotides or primers or fragments thereof labelled or unlabeled may be
used by a person skilled in the art in nucleic acid-based tests for detecting or sequencing

polynucleotides in the human or animal body.

Such tests for detecting generally comprise bringing a biological sample containing
DNA or RNA into contact with a probe comprising a polynucleotide or primer under

30  hybridising conditions and detecting any duplex formed between the probe and nucleic acid in
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can be found in for e e { and W00/ 13667. ts sequenci ng
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contact with a probe conprising a polynucl-eotide or prinmer under

hybri 80 si dqeumnmgtthc)muam bye fozemample ghe S@gsedpdewxyecliayl tefrpinatégorempthed (dee
Sanger dl% gﬁy a term nation nmethod (see Sanbrook et al.). Such a
nmet hod ge °|°§e 8{:)pr| ses elongating, in the presence of suitable
reagents, the primer by synthesis of a strand conplenentary to the target
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selective term nation has occurred. Suitable reagents i nclude a DNA

pol ykY as strandajengatiomandiieoripaiien weetiande occur; separating out according to size the

elongated products to determine the sequence of the nucleotides at which selective termination
has occurred. Suitable reagents include a DNA polymerase enzyme, the deoxynucleotides
dATP, dCTP, dGTP and dTTP, a buffer and ATP. Dideoxynucleotides are used for selective

termination.

20 The chikungunya or dengue sequence variant polypeptide sequence may be used as a
therapy in any form, such as in an isolated form. The term “isolated” means that the sequence
is at least substantially free from at least one other component with which the sequence is
naturally associated in nature and as found in nature. In one aspect, the sequence is in a
purified form. The term “purified” means that thq sequence is in a relatively pure state — e.g.

25  atleast about 90% pure, or at least about 95% pure or at least about 98% pure.

METHODS OF DETECTING CHIKUNGUNYA AND DENGUE

The chikungunya and dengue sequences described here may be used for detection of

chikungunya and dengue virus (or nucleic acids therefrom) in a sample. An example follows.

The detection may comprise a two step process.
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primers with a detectable label. In such a way, the amplification step generates labelled
15 amplified nucleic acids. The label may comprise biotin or a biotin strepavidin-phycoerythin

conjugate.

In a second step, detection is carried out. Here, amplified nucleic acids from the
amplification reaction are hybridised to a chikungunya nucleic acid probe and a dengue

nucleic acid probe in a nucleic acid hybridisation reaction.

20 The amplified nucleic acids may be detected by solution hybridisation using one ore
more of the chikungunya and dengue sequences as probes. The presence of binding between
an chikungunya and dengue probe sequence and its target (i.e., an amplified chikungunya and
dengue gene or nucleic acid or portion thereof) as detected in the hybridisation may be used as

an indicator of the presence of an chikungunya and dengue in the sample.

25 Thus, specific strain detection of chikungl‘mya and dengue strains may be performed
by for example detecting binding between specific chikungunya and dengue probe sequences
and their targets. This may be achieved for example by performing separate hybridisations and
detecting binding of certain probe sequences and not others. Alternatively, or in addition, the
chikungunya and dengue sequence probes may be immobilised for example in a spaced array

30  to facilitate detection and discrimination of specific binding to certain probe sequences. Such
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In the example provided below, a detectable label comprising a phycoerythin is
incorporated into the amplified nucleic acid by biotin labelling the chikungunya primers and
allowing binding of the amplified nucleic acid products to strepavidin-phycoerythin. The
amplified nucleic acid is then allowed to hybridise and bind to a probe which is immobilised

20  on a colour coded microsphere.

Different probes characteristic of different strains of dengue (and capable of binding to
nucleic acids from these different strains) are immobilised on differently colour coded
microspheres. The labelled amplified nucleic acids are allowed to hybridise to the

immobilised probes.

25 The presence of an amplified nucleic acid is detected by laser excitation of the
phycoerythrin and detection of an emitted signal. The coding of the microsphere is detected by
laser excitation of a dye bound thereto (as part of the colour coding procedure) and the
identity of the bead determined. The nature of the probe attached to the microsphere is
determined by reference to the particular microsphere. Detection of both signals (which may

30  be simultaneous or sequential) detects both the presence of an amplified nucleic acid as well
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15 infection, or knowledge of infection by a particular strain, or both. Suitable therapies include

antivirals, chikungunya and dengue vaccines, etc, as known in the art.

EXAMPLE ASSAY FOR DETECTING AND SUBTYPING CHIKUNGUNYA AND DENGUE USING RT-
PCR

We set out an example of an assay to detect chikungunya and dengue in a sample. This
20  example comprises a one-step Reverse Transcription-PCR assay to detect both Chikungunya

virus and Dengue virus with Dengue serotype confirmation.

»

Our assay uses gene-specific confirmation probes, thus specific and is able to produce
DEN serotype information. Therefore this assay will have potential commercial application in
those countries where the detection of these etiological agents is crucial to patient

25 management and disease control.

It should be made clear that this example is non-limiting and other methods of

detecting chikungunya and dengue using the sequences disclosed here are available.



met hods i ncl ude detection of chikungunya and dengue infection, optionally
together with strain detection. They further include choosing a suitable
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product is then transferred To a hybridization suspension containing the
abovel( i va Xandget - specific capture probes, namely CH KV and DENV (DEN, 2,
3 and 4). These probes are covalently linked to a specific set of

col or-coded m £QsPRYEare IVl PliAIZEh sORifiSset B Ed16AcR1dh nﬂEr&}%l{éré!Qent
conditions and the biotin-label ed PCR products are captured by the

bead- bound probes fal]l owed by strjngent washing.to renove unbound PCR
product s. DNA hybridization is carried out at stringent conditions and the biotin-labeled PCR
products are captured by the bead-bound probes followed by stringent washing to remove

unbound PCR products.

15 A streptavidin-phycoerythrin conjugate is used to add fluorescence to the biotin-

labeled PCR products captured by the microspheres.

In the detection step each bead is identified by it’s color-coding by one laser. A second
laser detects the presence of the dye and when this is detected at the same time as a specific

microsphere a signal is generated.

20 This technology is called xMAP technology being developed by Luminex Corporation
(TX, USA).

EXAMPLES

Examples 5 to 7 below describe a specific embodiment comprising a RT-PCR Assay
Kit to Detect Chikungunya virus (CHIKV) & Dengue Virus (DENV) with DENV Serotype
25  Confirmation by Luminex® Probe-Beads. This is a RT-PCR Based Detection Kit with
Confirmation Probes: 100 Reactions / Kit, Lot CD-3 ~ 6
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D2/ S 05K3295DK1/ 2005 (EU081 177), type 3 strain Singapore (AY662691) and

type 4 strain TVIOB Rifdds B84 pro¥es b8 PEN Vﬁ@débleﬂ:c‘se&cfeebeQl@inig\tﬁé PENWigusGN® 1 0
3' NTR codi ng and naon-codi n ions are chosen. Viral RNA Extraction All

Viral RNASTHBD/SGORESTAPR a0t G0 P8 pioe osiainds DS GQR2gpDKy1 2005
Super nat anhudy 195 Wed LA OAPIRY KA BB AUkih 1484AFF ofer many)

according'fo t acturer om sone patlemnt seras were
aut omat i céAY 918998y sequadtewdspedtivelyERby S to- AN TRUenelig 4ridi rokbrodmgeegionaaee) .

Viral R;\IA c%tloasggar ds

Viral RNA Extraction

All viral RNAs were extracted from the serum portion or virus culture supernatant by
using a QIAGEN QIAamp viral RNA minikit (QIAGEN, Germany) according to the
manufacturer’s protocol. RNAs from some patient seras were automatically extracted with the

15  EasyMag instrument (bioMerieux, France).

Viral DNA Standards
Serial 10-fold dilutions of CHIK and DEN RNAs were prepared from a culture of

local clinical isolates, cultured in C6/36 and Vero cell lines respectively.
Example 2. Fluid Microbead-based DNA Hybridization Assay

20 Five pl of biotin-labeled PCR product are transferred to a 96-well plate containing
45pl of hybridization suspension, which made up of 40ul of hybridization solution (3M
TMAC, 0.1% Sarkosyl, 50mM Tris HCI, pH 8.0, 4mM EDTA) and 5pl of probe-beads mix
(2000 probe-coupled microbeads per each target).

The probe-beads mix holds the five target specific capture probes (CHIK, DEN 1, 2, 3
25  and 4) which are conjugated to the specific color-coded microbeads. The 96-well plate is then
heated at 95°C for 10 min to allow DNA denaturation, followed by the hybridization process
of target DNA to the specific probe at 60°C for 40 min. The reactions are pelleted by
centrifugation before the post hybridization washing is carried out at 54°C for 10 min to

remove the unbound PCR products.



Serial 10-fold dilutions of CH K and DEN RNAs were prepared froma culture
of local clinical isolates, cultured in C6/36 and Vero cell Ilines

respect i webyoiomsexypl e 2. Fluid M crobead- based DNA Hybr ipdiraatiommodasay Five
m of biotin-labeled PCR product are transferred to a 96-well plate

contai ning 45m of hybridization suspensiion, which nmade up of 40m of

hybri di zation solution (3M TMAC , 0. 1% Sar kosyl, 50 Tris HCO, pH 8.0, 4nmM
EDTA) and 5m of probe-beads m x (2000 probe-coupled m crobeads per each
target). The probe-beads i x hagl ds .t fiw tget jfic r obes
(CH K, DEN 1, 5 ) S?ﬁpgéxlgl?%?%ﬁ%?%“glr@A@?Ajcﬁré’g éetg lﬁg'gsefi ?\‘gg(gdpé%qr?sl%%%ggf) ?)I}e?c oded

m cr obeadpiotitigbe®iet PER Iprdduais@aptaredgihdigidrebeads. BeQigiabmedddrdthent isxthed | ow
DNA denaturation, followed by the hybridization process of target DNA to

t he speci Peréorpied e theQiggen kighiCher 20® (Hplden. Lmany)s The lasgraxciation ofy
centrifugati L:di | i I I at 540C
For 10 m g A e Y R e S vt n
( SAPE)5 cosignaisitvehicls allisvedbdth claskilfidation ard qeantidicatiort dfehdfloid mictablead setohs®CR
product s f}ﬁﬁAtFred'b . the mcrobeads. The signal neasurenent is then

per f or ned I AiOBASI® qui Chi p 200 (r) (Hilden, Germany). The |aser
excitation of m crobeads and SAPE bound to the biotin-|label ed PCR product
gener at es f | uopnaseefosius bfifrehtsr that twibe dlel bavkgrbotddfledrassndd afatmples and
quantificatiaon of the fluid m crobeads-based DNA hybri di zat.i on assay. A
cutof f vafQeaiBngglleomponens exaeR) target Kasehiougdiseind I%F%P ERaCUte of sanpl es
containing all conponents except target is used to indicate a positive
reacti on. EkxmpR - Sensithafiseft Owé-st¢p RT-BOR shd Phizd Mickobyad-Bdsed Assay for

M crobead- based Assay for CH K and DEN The detection limts of this assays
are d¥ er FHE2nEPENIi ng to PFU. This is performed with 10-fold dil utions
of seed viruses that had been quantitated by a plaque form ng assay. The

det ecti on t hr esholéte@fontligitosIRY absays AeNetermhiidiascdraingitd BF Ul This s fforined 0. 1
PFU per reaction dependi ng serotypes and 0.025 PFU per reactjon for CH K
virus. Thwithd8dpld qh.BAtlionap e yirpses thaghadbeen qpaatitated by Rlaqug forming asspeN
results are conparabl e

The detection threshold of the assay for DEN virus is ranging from 0.001 to 0.1 PFU

per reaction depending serotypes and 0.025 PFU per reaction for CHIK virus.

15 The result is indicated in Figure 1. The sensitivity of the DEN results are comparable

with the result done by Lai YL et al. (2007). See Figure 1 (Continued).
Example 4 - Results of Clinical Samples

Clinical samples are assayed by this deteg:tion method and the results are compared
with the results obtained with two individual single assays. CHIK-Taqman-based assay for
20  CHIK virus is a modification of Pastorino (2005) and Pan DEN SYBR Green-based assay for
all four serotypes of DEN virus are adopted from Barkham (2006).

Results from clinical samples obtained with this assay are coincided with that obtained

with the single assays. They are shown in Figure 2.
Example 5. RT-PCR Chikungunya and Dengue Detection Kit - Product Description

25 This kit is made to detect the presence of Chikungunya virus and Dengue virus by one
step RT-PCR (Reverse Transcriptase-Polymerase Chain Reaction) and to subtype Dengue

virus using serotype specific probes for Dengue virus.



with the result done by Lai YL et al. (2007). See Figure 1 (Continued).
Exanple 4 - Results of dinical Sanples dinical sanples are assayed by

t hi s det e¥0i2010/0382480d and the results are conpared w t hPCRESGREW®DIR6
obtained with two individual single assays. CHI K- Tagman-based assay for
CH K virus is a nodification of Pastori (2005) and Pan DEN SYBR

G een- based assay for all four serotypes of DEN virus are adopted from
Bar kham (2006). Results fromclinical sanples obtained with this assay are

coi nci ded WthF&H%bé%QJf%h%@nﬁk&lFb drBénchidedlifudsigays. They are shown in
Figure 2. Exanple 5. CR Chi kungunya and Dengue Detection Kit - Product

Description This klt |s made t.o detect the presence of Chi kungunya virus
and Dengue vi r WsCBIKYré: QPI&SPF@FWP&’E hneuaY? ifsnscri pt ase- Pol yner ase Chai n
Reaction) and to subtype Dengue virus using serotype specific probes for
Dengue Vi rus. FOUCHIKIVES: [@fwep prifR¥ fof CHikurguayLvibugcl uded in this kit: 1)

CHI KV-U. Upper primer for Chi kungunya virus 2) CH KV-L: Lower prinmer for

Chi kungunya vi ENV- U U riner gue virus, 1,2,3,4 4)
DENV- L: Lower g}uﬁﬁé&'ﬁgﬂgﬁrﬁﬂggﬁ)?ﬁ?g%vp@ “Pis primer kit is optimzed

to detect Chi kungunya virus and Dengue virus sinultaneously in nultiplex
one-step RT- PCR REN&yLukowg prineerFouDengueairuRNA2,34npl e in 25 ul reaction
vol une configuration. Results are obtained by agarose gel el ectrophoresis

usi ng ethidiu I i | at f orm f or
serotypi ng ana fﬁs?;%&kﬁﬁ@%ﬁ}@%cg{bdde?%éﬁ&Hw ‘3&&{% ag&bgﬁ%dfggnl’g or 210212]
i s recommenmiétandonsly e multigiex bmesstip RT-EXR axdag ubing EﬁBPﬂR/lﬂhRM@ljnyIa iakflul
Dengue Detection Kit fCo pnents 1. Priner tubes. CH KV-U CH KV-L DEWMV-U
DENV- L Sefsagtiqjyolune C%R lﬁug%lé’“(:ondi tions (Short, Long) : 4C, -20C 2. Lumi nex
Det ection Kit

Results are obtained by agarose gel electrophoresis using ethidium bromide staining

10 and/or by Luminex® detection platform for serotyping analysis.

Qiagen One Step RT-PCR Kit [Cat. no. 210210 or 210212] is recommended to use
with this kit.

Example 6. RT-PCR Chikungunya and Dengue Detection Kit - Components

1. Primer tubes. CHIKV-U CHIKV-L DENV-U DENV-L See Figure 1. Storage
15  Conditions (Short, Long) : 4°C, -20°C

2. Luminex Detection Kit
- Hybridization buffer, 8 ml
- Probe-beads mix, 500 ul (Sul/ rxn)
- Washing buffer, 30 ml
20 - Streptavidin, R-phycoerythrin conjugate solution (SA-PA)

Please store all reagents for Luminex detection at 4°C at all times.



- Hybridization buffer, 8 m - Probe-beads m x, 500 ul (5ul/ rxn) - Wshing
buffer, 30 mMm - Streptavidin, R-phycoerythrin conjugate sol ution (SA-PA)

Pl ease stwoeowyd3oz@agents for Luni nex detection at 4C aPCaISIG2eG90e8326x anpl e
7. RT-PCR Chi kungunya and Dengue Detection Kit - Protocol, One Step RTPCR
1. Master Mx Preparation In a RNase-Fré@ thin-wall PCR tube (0.5 m), add
the followi ng reagents per test/ per reaction. Q agen One Step RT-PCR Kit
[Cat. no. 210210, or 210212] is recomended to work with this kit. 1) This
tRNA i s aggafpleer RILPCRVChikuhBnyiomd D%Rﬁﬁ\ﬁé PefbioPKadUtlofodof, Ofte $&p RT-
required. The final concentration of t s 50 ng/ rxn in the reaction

m xture. PERThis internal control (1C RNA nolecule is anplified by the
primers included in this kit to produce 100-bp anplicon. The end-product is
det ect abl e by EWRiAIhIH8pHalioP’ 9ene specific probes conjugated to

Lum nex beads (included). *It is essential to include a positive and

negati ve cont rigla Ridasgdirpeithitewel & GRetpr (0.2 miyiedd g fotlywingrrgagettsingr tisymsr St ep

Tern bo r I P . r mal of
57 oA fi FROS FRRSRN' G UT Bl B i 5 PR 00

Al um ni unwitipgénkiar f (100% El ectron (Standard (Tube node) ranp node) node)
Duration Duration Duration 1 56 30 mns 30 mns 30 mns 30 mns 1 Reverse

D e L B s % T AT, [

CHIKV-U | U primer for CHIKV 0.38
CHIKV-L  |L primer for CHIKV 0.40
DENV-U U primer for DENV all | 0.35
DENV-L L primer for DENV all 0.35
From Qiagen 5x buffer T 5.00 Add to
master
Qiagen Qiagen dNTP Mix (10 mM ea.) 1.00 mix.
Kit Qiagen Enzyme Mix (x25) 1.00
Qiagen RNase-free water -11.52 .
tRNA (2500 ng/ul)V 0
RNA Internal control molecules? 0
RNA Sample | 5.0
Total rxn vol 25.0

1) This tRNA is added here to avoid the non-specific PCR products if it is required.

The final concentration of tRNA is 50 ng/ rxn in the reaction mixture.

10 2) This internal control (IC) RNA molecule is amplified by the primers included in this
kit to produce 100-bp amplicon. The end-product is detectable by EtBr Agarose gel or gene

specific probes conjugated to Luminex beads (included).

*It is essential to include a positive and negative control to validate the result.



transcription 2 95 15 mins 15 mins 15 mns 15 mns 1 Initial denaturation 3
94 32 sees 13 sees 12 sees 27v 40 Denaturation 55 88 sees 55 sees 6 1 sees
77 sees MOANWEEIIAg 72 34 sees 20 sees 19 sees 30 seesPQU/SB2009M80326 4 72 3
mns 3 mns 3 mns 3 mns 1 Final Extension 3. Detection by Lum nex(r)
Figure 2 shows a flow chart of a detecti3®n protocol. Step 1: Sanple
Preparation Mx 5 m sanple fromPCR (3), 40 m hybridisation buffer ( 1 x
TMAC) (1) and 5m beads mi x (containing 2000 beads/each probe) (2) in a

well of a multp m;,halt@cy,gg@oﬁg,ﬁonﬁeal with Parafilm Do not spin. Step 2 :

DNA Denataturation and Hybridisatiop Incubate at 95C for 10 min,_ then
i ncubat €| $tep Gdem gRoboCreler (18xkAg hehGengAmpog Epsenmr%s ABIm | Step
GeneAnp9700. Cent r i| fR§eb@ | ODDEefmal 597AN at Room Te pifscar{d super natjant
by flicking {w ce |Sudtdgempi r tvvl ce| over papeMastreys Post |Hybri di zat|i on
Wash (Repeat [ Wash with 160ckt WabhARd, buf ber - PBS 1@@&?520 0.01%at| T C
for 10 min (T = 54 DuaticdH| Kvb& DENV Detectl oh Kit)., Centrifude for 10 ni n.
Di scard |supefnatant. Step 4] TSemmal )ﬁpﬂ@ﬂio‘?fbm of 1//500 SA-PA |in
Washi ng |buf f ¢r- PB$, 0.01% Tyeen 20; e|fB0% ni at 52C|Step 5: Sijgnal
Measur enent Readi ng by Lum 1§J@CF?QHI agd nunbers 4gre usgd for each
confirndtion|probe. (Tube ramp mode)
mode) ‘Duration Duration
Duration
1 56 30 mins 30 mins | 30 mins 30 mins 1 Reverse
transcription
2 95 15 mins 15 mins | 15 mins 15 mins 1 Initial
denaturation
3 94 32 secs 13 secs 12 secs 27v 40 Denaturation
55 88 secs 55secs 61 secs 77 secs 40 Annealing
72 34 secs 20 secs 19 secs 30 secs 40 Extension
4 72 3 mins 3 mins 3 mins 3 mins 1 Final
Extension
3. Detection by Luminex®
Figure 2 shows a flow chart of a detection protocol.
Step 1: Sample Preparation
5 Mix 5 pl sample from PCR (3), 40 pl hybridisation buffer (1 x TMAC) (1) and Sul

beads mix (containing 2000 beads/each probe) (2) in a well of a multi-well titre plate. Seal

with Parafilm. Do not spin.
Step 2: DNA Denataturation and Hybridisation

Incubate at 95°C for 10 min, then incubate at 60°C for 40 min using heating block such
10  as ABI GeneAmp9700.
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mul tiplex RT-PCR for serotyping of the virus.” J din Mcrobiol 45(3):
935-41. 2. Dash, P. K, M Parida, et al3l (2008). "Devel opnent and

eval uation of a 1l-step duplex reverse transcription polynerase chain
reaction for differential diagnosis of chi kungunya and dengue infection."

v. "% Chung, - ool dupoC s B Fubfbnh REub i s b b st
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mentioned in this docunent, and each document cited or referenced in each
of the abfoy EHHEY &JAENYNetastipndsitle hestrifagedpull min. Rissardsumseaiinbsecut i on of
each of the applications and patents ("application cited docunents") and
any manufact ur ey, 9: SRs&r Mell&bs or catal ogues for any products cited or
mentioned in each of the applications and patents and in any of the i
appl i cation cifdd 7Qlé|cqfr*é?ﬁos§Aé)r’*eth|a€B98 blrtp&srf’rﬁﬁ, Ao heeen 20;Hycybatedopp s,
FurthernD£ng || docunents cited in this text, and all docunents cited or
reference& I'n"docunents cited in this text, and any manufacturer's

i nstructions or catal ogues for any products cited or nentioned in this
text, are her ebyp PnBign@oVleassterrasd ei n by reference. Various nodifications

and vg{yiations . i bed net hods and system of the invention wll be
apparg%t to tﬁ%%gnégﬁfﬁgﬁﬁ%% the art without departing fromthe scope and

spirit of the invention. Al though the invention has been described in
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that the invention as clained should not be
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unduly Iimted to such specific enbodi nents. |ndeed, various nodifications
of the described nodes for carrying out the invention which are obvious to
t hose skiwbedioi3om@! ecul ar bi ol ogy or related fields areciscendadie be
within the scope of the clainms. CLAIM5S 1. A nethod of detecting chi kungunya
and dengue nucl eic acids in a biological3ksanple, the nmethod conprising the
steps of: (a) an anplification step in which chi kungunya and dengue nucl ei c
acids are anplified by chi kungunya priners and dengue prinmers in a nucleic
acid amplificagign gga éﬁh%gti&%%pﬁ' 3l o %ioﬁé‘@ﬂ.ﬁhf% BBt EaA36n § nt
reacti on (PCR) Such ‘as Freverse 4 nscrlﬁilon pol yrmerase chal n reacti on
(RT-PCR) oitedbrrtferentdd M@3ch anthe @bdvetapptit ftivink and pateifts,iificlufling dudingthef | ed
nucleic acids from (a) are hybridised to a qhikun%unya nucl ei c aci d probe
and a denginsesitien of eachQf thepnpheations and,paters € aRPHERTRY SHeddacaments”) addanyon,
preferabl y i ' . i fd i ' Wl

D1 ur al | ¢y P HgBG ihetfioBR dr chfodiuphlay BRidIE Tl AREAGISEh Len3f he
dengue5 nuepdicatiamsi aid pateasiand mamcefahe spplicatidn ctedetogueersts,rant herehyo enabl e

identification of nucleic acid froma p i cul ar dengue.strain in a

bi o ogi calcemge! Rostin &y e FraGe JHEBRARSIG: A LAQHIERI £ f s (f SHeall

chi kungunygeanchtigRa e rdféRR&S iR UScimeEmdtitddSh thid iexE AHE8 dnyinah@@eiRE ]S, such
that identification of the mcrosphere reveals the identity of a probe

i mobi | i sautru¢tme oncatplogiesfatiny praduets Gtedton sentdrad imthis texplaes karelyonpri se
col our coded m cr heres,.-3. A nethod according to Claim1l or 2, in which
the anpli ?ﬁcgﬂ’oﬁ“ﬁ%‘ffzﬁ%‘gé’ i s??eé‘Fee' | abel led with a detectable |abel,
preferably by |abelling chikungunya nucleic acid primers and dengue nucleic
aci d poinmers wViatious niediécatiins end sdradtions ohthe ldgscribag methods andsy stenepf the)

enerates. | abel | ed, .anplified cleic,acids, t tectable | abel preferab
Sompr 1 5 niBRGe Fill R Beaienf PR B g AT s ol SR A L S RerBhed 7,2
which 4. gpifebhad ier@siAlGotigh heNnwhtibh BasBeed destribed i confRedMdnGhitH frcifet hod
conprises detecting detectable |abels to detect anplified nucleic acids

( . . anp| .
bound to Piefrersismehodimentbiit should betindenstped yhat shednveniignas slegpedshopldenatbehod
pref erabl Ymcidf\} iinﬁtred 1% gﬂ%hlsﬁéc%’c embodiments. Indeed, various modifications of the described

15  modes for carrying out the invention which are obvious to those skilled in molecular biology

or related fields are intended to be within the scope of the claims.



identifying a mcrosphere to identify a probe i mobilised thereon and hence
the identity of a bound anplified nucleic acid. 5. A nethod according to
any precesiongiopzaid) i n which a detectabl e | abel conpri gcmgcaodioodsze

st repavi di n- phycoerythin conjugate is detected by neans of a first |aser
and the identityof a colour coded mcrosshere is determ ned by neans of a
second | aser of a different wavel ength, preferably in which the detectable
| abel is detected sinultaneously with the identification of the col our

coded m c re. 6. A nethod according to any preceding claim in which:
(a) the cg-?-;'gr-n%unya nucleic acid prinmers consist of the nucleic acid

sequences shown in Table D1.1, or in which the dengue nucleic acid priners
consi st of. t heAmwthed of dstécting ehikengumsa aldiengua niebicecidt iRa bimlodiatl kample, ( b)
t he chi kungunya nucl ei ¢ acid probes consist of the nucleic acid sequences
shown i n thamreshageomprising the §PLH- t he dengue nucl ei ¢ acid probes consist of
the nucleic acid sequences shown in Table D2.2, or both. 7. A nethod

according to RoRPRHEADN G iWhKh HikBhAREAIHgdehREdi¢ RGdS 418 aRipRREaCe
of chi kungunyg@z%d determ R%neg 1t he strai n%of denggegi n a bi ol ogi cgil%sarrpl e.

8. A rucl ei ¢ aby chikengwoye primsrsshdwengue priasireinil nucigic Feid lamptificaton rdagsica D2. 1
or Table D2.2, or_ a.vapiant lhomb%geue, gerivahi pre@frﬁ]%ment t hereof. 9.
A conbi nat i on FFPRRRSIOT FRFRPIE 8 RGRAELEC SERBFEACHE™ (-1 M EVeBF et er abl v
conpri si ng t Woratsciptich SoipiHeasEshaifieadion (RT-FER) 6r ddblek RMPCRalahe D1. 2, or
two or nore sequences set out in Table D2.1 and Table D2.2, or both. 10. A

©

conbi nation ac 5%{&%&85@ 1 Whieh aPlinéd &lt1diD 8cia®FBinNa) Ak hyBAMSéSlbon of 1 (a)

each of the nucleic acid sequences shown in Table Dl1.1 and Table D1.2, or a

vari ant, honol dukungudes huckeic eed proberand melanguetnaickent acid pjobe e  nugleiciaeidnucl ei c
aci d nppauences }’Sbggivh\%ﬁl?ﬁl f%lgg(l)elg P!r:()e%%r%bl?gsq W-l’-l?'cl?ll i :a:l)nﬁagﬁﬁe&) hudeid géllflg Qrte’hgpg%geljd) gue,

derivati ve or lfr a co I'on " COoNnsi StT1 ng and

(b) above. 11.toA pluglie} 6f deaksk Aicle®adill prtbed apabUTdinting © diffadef dngle or 10,
conprising a |labelled o ) L i
nucleic acids, each characteristic of a dengue strain, to enable identification of a

nucleic acid from a particular dengue strain in a biological sample.

2. A method according to Claim 1, in which the chikungunya and dengue probes are
15  immobilised on coded microspheres, such that identification of the microsphere reveals the
identity of a probe immobilised thereon, preferably in which the coded microspheres comprise

colour coded microspheres.

3. A method according to Claim 1 or 2, in which the amplified nucleic acids are labelled

with a detectable label, preferably by labelling chikungunya nucleic acid primers and dengue
20  nucleic acid primers with a detectable label such that amplification step (a) generates labelled

amplified nucleic acids, the detectable label preferably comprising biotin or a biotin

strepavidin-phycoerythin conjugate, or in which ,

4. A method according to any of Claims 1, 2 or 3, in which the method comprises
detecting detectable labels to detect amplified nucleic acids bound to microsphere-

25  immobilised chikungunya and dengue probes, the method preferably further comprising
identifying a microsphere to identify a probe immobilised thereon and hence the identity of a

bound amplified nucleic acid.

5. A method according to any preceding claim, in which a detectable label comprising a

biotin strepavidin-phycoerythin conjugate is detected by means of a first laser and the identity



nucl eic acid, in which the |abel conprises for exanple biotin or a biotin
st repavi di nphycoerythrin conjugate. 12. A nucleic acid or conbination

accor di ngwoeosmgon Clains 8 to 11, conprising an i nmobipkcirsedomwodrs c aci d,
preferably in which the nucleic acid is imopbilised on a mcrosphere or an
array such as a mcroarray. 13. A conbir¥ion consisting of: (a) each of
the nucleic acid sequences shown in Table DLI and Table D1.2, or a variant,
honol ogue, derivative or fragnent thereof; and (b) each of the nucleic acid

sequence Sofsah@o‘TQJri cgdgﬁtgkc?%sgﬁg%figﬁge&\?\iﬁ%% Pppﬁ?gns o B b @b a pﬂf%%nqg ue,

derivative or fragne n e nuclerc acrds o are in
sol uti on wavklédyeh, prsftrably iacvideh B defeptabledabehiyaietdcicdatmalmngbesipsitheres. 14.
A kit for, the_ detecfion of chjikungunya or dengue in a patient, the kit
conpr i si nifeniififatipr ptthg cplpuproded IHiCrASPRGH according to any of Claims 8 to
13, together with instructions for use. 15. Use of a nucleic acid sequence

or a conbgnati RPnARGPILbAENS @ AP Prokdink2idm, & whcH4 as a primer for nucleic
acid anplification of a chikunginya or "dengue gene or as a probe for

nucl ei ¢ acid hybridisation of a chikungunya or dengue gene. 16. A nethod of
di agnosi s of cla) therehikpgunye mielegpacid primarsicansistiod thel nucleheacié s¢qudness showsi ng

obt ai ni ng a bi 9lQgi sanmpl e.fromt he individual .and det.ect.i,ng chi.kungunya
and dengue nu c’lne]%gle;@# 'é’sor{{ﬁ er (r%el?hnt%s f/j e%g%uﬁf&f a&é‘@%ﬁ“&?fﬁ 5 O?Sdsé)kf}wg?ucgl%? 1
to 7. 17. A nedefaschced sHowadihMable OI.2psrbodtoron of chi kungunya or dengue in
an individual, the nethod conprising detecting chi kungunya or dengue in an

i ndi vi dual acce) tienBikudghhydl dilclefc A5 pRMEI EUnsise61 tRE ndclSid iat A §udnt &AIHIRALin OF
prophyl actic to.the indrvidual. ] )
Table D2.1, or in which the dengue nucleic acid probes consist of the nucleic acid

10 sequences shown in Table D2.2, or both.

7. A method according to any preceding claim for simultaneously detecting the presence

of chikungunya and determining the strain of dengue in a biological sample.

8. A nucleic acid sequence as shown in Table D1.1, Table D1.2, Table D2.1 or Table

D2.2, or a variant, homologue, derivative or fragment thereof.

15 9. A combination of two or more sequences according to Claim 15, preferably
comprising two or more sequences set out in Table D1.1 and Table D1.2, or two or more

sequences set out in Table D2.1 and Table D2.2, or both.
10. A combination according to Claim 9, in wvhich the combination consists of:
(a) each of the nucleic acid sequences shown in Table D1.1 and Table D1.2, or a

20 variant, homologue, derivative or fragment thereof;,

(b) each of the nucleic acid sequences shown in Table D2.1 and Table D2.2, or a

variant, homologue, derivative or fragment thereof; or
(c) a combination consisting of (a) and (b) above.
11. A nucleic acid or combination according to Claim 8, 9 or 10, comprising a labelled

25  nucleic acid, in which the label comprises for example biotin or a biotin strepavidin-

phycoerythrin conjugate.
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12. A nucleic acid or combination according to any of Claims 8 to 11, comprising an
immobilised nucleic acid, preferably in which the nucleic acid is immobilised on a

microsphere or an array such as a microarray.

13. A combination consisting of: (a) each of the nucleic acid sequences shown in Table
D1.1 and Table D1.2, or a variant, homologue, derivative or fragment thereof; and (b) each of
the nucleic acid sequences shown in Table D2.1 a}nd Table D2.2, or a variant, homologue,
derivative or fragment thereof; in which the nucle;ic acids of (a) are in solution and the nucleic

acids of (b) are immobilised on microspheres.

14. A kit for the detection of chikungunya or dengue in a patient, the kit comprising a
nucleic acid or combination according to any of Claims 8 to 13, together with instructions for

use.

15.  Use of a nucleic acid sequence or a combination according to any of Claims 8 to 14 as
a primer for nucleic acid amplification of a chikungunya or dengue gene or as a probe for

nucleic acid hybridisation of a chikungunya or dengue gene.

16. A method of diagnosis of chikungunya or dengue in an individual, the method
comprising obtaining a biological sample from the individual and detecting chikungunya and

dengue nucleic acids therein by a method according to any of Claims 1 to 7.

17. A method of treatment or prevention of chikungunya or dengue in an individual, the
method comprising detecting chikungunya or dengue in an individual according to Claim 16

and administering a suitable treatment or prophylactic to the individual.



