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FI ELD OF | NVENTI ON: The present invention relates to

the di agnostic nethods for identification of the

singl e causative agent or nore than one causative

agent of ocul ar and nervous system i nfections anong
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each being directed at detection of one pathogen. The
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Infections can be classified into the foll ow ng

categories based clinician's initial diagnosis: 1.

External ocul ar Infections such as Keratitis and
BACKGROUND OFVTHEINVENTION | ous Endophthal mitis 3.

Weitis 4. Retinitis There are many external ocul ar

i nfections caused by several bacteria and fungi. The
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Diseases, 6" Edition, Gerald Mandell et al (Eds) Elsevier Churchill Livingston, pp 1387- 1418
~ (2005) the disclosure of which is incorporated by reference here.

Ophthalmic infections can be classified into the following categories based clinician’s initial
diagnosis:

1. External ocular Infections such as Keratitis and Conjunctivitis

2. Infectious Endophthalmitis
3. Uveitis
4

. “Retinitis

There are many external ocular infections caused by several bacteria and fungi. The fact that

conjﬁnctiva and cornea harbor many non-pathogenic bacteria and fungi as passengers due to



a scraping or a swab taken from conjunctiva or cornea.
In the presence of suppuration or ulceration with pus,
wa@biositeizacs nmake provi sional diagnosis of bactreT/m2008/000334
infection and treat patients with broad-spectrum
antibiotics applied topically. However crucial
infections difficult to diagnose but em nently curable
are: Herpes sinplex (causing Keratitis) Adenoviral
the expoliRE & SeQRvHBAkbM ifisted é&%ioh'ﬁ%ﬁe&ﬁ@%ﬁﬁogdﬁs ERcEeT aad fungi) in
proportions) Chlanydia trachomatis (causing .
a scrapifg bt iacewalr takom jfome conjunétival emeimee.tlo the auersnee ahguppuration or
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Infectious Endophthalmitis can be caused generally by a

e Gram-positive bacteria
e Gram-negative bacteria
e Anaerobic organisms viz. Propionibacterium acnes

e Tungi.

Quite commonly the infection is post operative and spreads very fast resulting in blindness.
Most important information required for treatment is whether the causative agent is bacterium
or fungus and if it is bacterium whether it is aerobic or anaerobic. Endogenous infections

caused by haematogenous spread are rare.

Uveitis is generally caused by
o Mycobacterium tuberculosis,
o M chelonae,
o M fortuitum,

o Toxoplasma gondii



Her pes sinplex virus Varicella zoster virus
Significant loss of vision occurs in all these
w@aiosamsse and early and tinely diagnosis of theGEIN2008/000334
organi sms is an inmportant conponent in prevention of
bl i ndness across the gl obe. The actual incidence of
these infections nmay be relatively higher in
devel opi ng nations. Many di agnostic techniques are for
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o Cytausspaiovidsin to the fol l owing categories: Acute
yogeni ¢ neningitis: generally seen in children and is
* mﬁéanmiyxakr@%m sns such as Haenophilus influenza,
V%gb%ﬁgaegl %ngl tides and Streptococcus pneunoni ae.
eria ures or snear mcroscopy of the
Cer ebr o- Spl naI FI uid (CSF) sedinents |ack sensitivity.

An_addi ti onal li tin factor i s that .prjor, .
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from CSE. For these reasons, physicians are hesitant

1nc1denc¢ of ﬂebq infections nmyéoenslaulvclez Tagher i devabening oamrrplvane diagnostic
1 rse intr veno s I otics,
techniquig rs o1 e ingRnis e ot e BUFBS R AR 2 o once

partially treat ed the cases are indistinguishable

fromchronic neningitis caused by cobacteri um
Central NeyBeitsciyples igfectiars o detclasgfied v f.Oathe & fategosicaused

by a series of therapeutically anenabl e viruses viz.

HSV, CW and VZV. Encephalitis generally caused by a
Acute pyogehRinientihgitist parsallycebn mndddien andds eguisetbby orgahiomsvech as

Her pes_si nmpl ex, Cytomnegal oviruses and Varicella zoster

o Hgewopli&usiniueed for which specific antiviral therapy

I g nfsr treatabl e encephalitic agent is
MF%SQ’\{‘?;M%}% Sigﬁd . PRI ORART: The cl assical nethod for

. Sﬂ@}n@@&deﬂﬂpﬁe@ﬁinb‘@gen (bacteria, yeast and other fungi,
parasites and viruses) in a clinical sanple involves

cuituring of the sanple in order to expand the nunber
Bacterialbultures or smear microscopy of the Cerebro-Spinal Fluid (CSF) sediments lack

sensitivity. An additional complicating factor is that prior treatment of the patient with
antibiotics can lead to a false-negative result of both gram-stain and culture from CSF. For
these reasons, physicians are hesitant to rely on culture results and will opt to complete a full
10-14 day course of intravenous antibiotics, which in the majority of cases is not necessary.
Once partially treated, the cases are indistinguishable from chronic meningitis caused by.

e Mycobacterium tuberculosis;

e Various fungi

e Viral encephalitis caused by a series of therapeutically amenable viruses viz., HSV,

CMV and VZV.

Encephalitis generally caused by a variety of viruses both endemic and epidemic. However,
Herpes simplex, Cytomegaloviruses and Varicella zoster are the viruses for which specific

antiviral therapy is available. Other treatable encephalitic agent is Toxoplasma gondii.



pat hogens present into observable col ony grow hs,
whi ch can then be identified and enunerated by
wat@adamde | aboratory tests. If desired, the cubPtT/IN08/000334

can al so be subjected to additional testing in order

to determ ne susceptibility of a pathogen to drug

treatnment. For accurate identification of the

i nfecting species the clinician nmust rely on culture

results which may require anywhere from3 days (as in

the case of nost bacteria including rapidly grow ng
PRIOR AR Isbacteria) to 8 weeks as in case of Mycobacterium

tubercul osi s.. In. order a e i dent i .
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infections aad firpat irdedions andthey acenddt igenkraldy ehplogyd farrdiggdiSstidBoudyposes in

flyi.ds such as .hlood, plasna or serum do.not_.contain .
case of Vil IpigFRE S IBYoSe e RrHERos R RGO Gees by cultring

from a chiSOMi hfiph S RESkHAN 584iCh as corneal scrapings or
conj unctpl val swab while infectious endophthal mtis

requires either vitreous aspirate in ophthal nologist's

of f.ice or eferably a le of vitrectony.n whic .

The appfBpea5atl ¥ 6 Bl SRRy ob 85 Ricviols Wi fectons of
nervous $9bteifl BNah diRieas triticl isReriat fuddess AMUiaPhdl & detection of the
) aspirate of vitreous quite often _is inadequate to .
actiologigplaagent af thengulerlying synérome; wich @p dispte Kamnetidtis pndephthalmitis,

i, AT AR BTk s T 2000 A SRR G865 wd i
thus conflhéd @atis efd o ONSoBb@&Clleds suthas dloogapemaeesdrem dbhet contain the
. . best biéol ogical .fluid. .used for diagnosis of centrf\I .
infectious degpi S XISFalePR U3t BECTRSToANITE 3r WEFBLH; FaP ¥ Gorepal perapies or
conjunctRRE S UHIRN inBEidulCefdbph@RnhitY CRIGLRES RALEAKTedds Tiepirate in
or vitreous fluid in case of endophthalmtis wll be
ophthalngalpgisics efitceion poefdrbly a sample of vitrectomy in which case 20 ml of vitreous

wash by Hank’s Balanced Salt solution is taken in an operating room. Simple aspirate of
vitreous quite often is inadequate to diagnose fungal and bacterial endophthalmitis by smear
examination and culture. The preferred sample in case of both uveitis and retinitis is 0.2 to 0.3
mL of vitreous fluid colleéted in a 27-gauge needle. The best biologidal fluid used for diagnosis

of central nervous system infections is cerebrospinal fluid. In one embodiment of the current



to detect and discrimnate the infectious agent. This
obvi ates the necessity of surgical procedure such as
wQ 2a08aed306Ty t o be perfornmed in an operating ropOT/INDBES/000334

based nmethods for identification of pathogen offer

simpl e, robust and fool proof alternative to classical

nmet hods, which are tinme consum ng and require

personnel with specialized training and skills. It is
inventior? @Qﬁéo‘@lk Buin@r bivitestuCRui i edss of BiadophtaBhitie®dll beadfficient in order

guous identification of pathogens, and therefore
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pat hogen at a nmuch early stage, sonetines earlier than
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sem -skilled person DNA based procedures can al'so be

speclahzas arhiring amdaslalt.i iy it pessbleclortrodtcemedprsathat sometimes lead to

nt.ions nostic va creenin
ambiguols idgpiEFadey BERESn bk AR bonE 0 F MO Bogmpsiggmen
while pefiRREScISrAl aRti¥dR NArsass® §ﬂhbgétﬁ1d@ﬁﬂﬁdﬁﬁmmﬂ ihéeother hand,
di agnosis and initiation of effective treatnent, even

offers advpAgextod Ay vosl DATkORSR 26 R IRHCB AR AHRBPSOmELines atlisn fhgp clinical
symptorq;sI b egeléﬁ sllH ' ﬁmcale %g?)h S %ﬂcg %the bloA8fion§ ea&ﬁ I%Hilldﬁl%lli%al Ipatho gen

I osa sCrapl ng such as corn
1dent1ﬁcﬂtdha19 Iﬂjl@pro@)@ ahd ead b&i dons ‘b@ fa, setm-skﬂﬂed snemonnﬁT}NAt b:as¢c) procedures

contai ning very few (a tely, 20-50
can also g H3ds P8 geaélfuaéweeoutp 3%'853 i Temehifs GRogdste values).
Screemng 'H?lcﬂﬁcggsahgﬁ?sgﬁ% gﬁ?ﬁ?@m%?&ismsir%a&bm p&dREMhethods such as PCR

echni que a specific bacterial or
offers seusitied aghddfogiere dmgrwsrseﬂndtlmﬁ@ﬂlq;ﬂ sﬁﬁfchtlp@trﬁ@meof, eyémEom/e small

ot 3B B B ASE ME g T Pk}, bR BESo-pin
fluid, mbEé&RAL %?rﬁplﬂ&ﬂhdlesctriiﬁn@%hdﬂ? Rk doindul |§cfa pir, tdb@i BREVAHEH0b, tissue
room Since a PCR-based met hod of det ection does not

specunemetpeh@nmqmng sepyr fewdaprrosimally B0 S 0d Pehpg s O1SaRISIA PerREple.
S ne t CHIBEY
mhe s Fials AP B MBS ERC IR e i
identify m@ﬁ%pétﬂﬁé bacttdlant viral pathbgendineavadgivichestwiri péral of t1me A viable
' eci men collection. Some difficulties, however,

PCR-basg§ ssevabiscngi ROICTHERI® MBienG i Heniciaps jdegisions of how fo institute
- treatment IR BESHd! Vi S el @ncP MGHT! Bitot NIPOREDALE method of
catmen %lgs an(slllsa{:t eﬁ"ebgl tgtlﬁorl} 3’1? ﬁlg g%C(E}preact |Son due t methocd ©

detectiorc dogsl ot depemd es . thd peesérmiel aiwial)e RORNEBERS! imateed belisa on genetic
material, %?’g%t'ge%% ];e% Iqlag 1soert 1ca15¢1g§n S lf)s’a i) cgg/ees, g@e% v%elsr'l antibiotics were
administered prior to drawing the clinical specimen collection. Some difficulties, however; are
associated with PCR-based methods, such as false-positive results due to contaminating nucleic
acids and inhibition of the PCR reaction due to complex samples. The following PCR assays
have been described for the organisms causing eye and CNS infections.

Herpes simplex 1 & 2: PCR based DNA detection of HSV had been shown to be 4 to 5 times

more sensitive than viral culture and is not sensitive to transport conditions as mentioned in

Wald A., et al. “Polymerase chain reaction for detection of Herpes simplex virus (HSV) on



Herpes sinplex 1 & 2: PCR based DNA detection of HSV
had been shown to be 4 to 5 times nore sensitive than
W@ R00a/146306 ture and is not sensitive to transpoPCT/IN2008/000334
conditions as nmentioned in Wald A, et al. "Pol ynerase
chain reaction for detection of Herpes sinplex virus
(HSV) onnucosal surface: Conparison with HSV isol ation
incell culture”. J. Inf. Dis.188: 1345-1351 (2003).
mucosal @%&@@dﬁﬁﬁ@séxp“@tﬁtﬁgf ikEMidinO6dll @dltuSdre i RENDSVIER: 2845-1351
ueous hunor, corneal scrapings, Lens aspirates, |ens
(2003). B, Rowhsapsasatoerlstest HRY i equissuspesimangsugh isoaquepus humor, corneal
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such as SISEplgenitali svitds (An\Qervisdl ngvade| Madiazae H¥ adt ral r ﬂaeiémtmm of herpes
n clinical sanples: Copparison o

simplex (gfrgﬁR L%W ) PSiBY pa&w%waor@aqt&n L&) dre Elc?]o tlesl@’mpanson
of PCR vlqth Qah&hrd \éucro to Jxﬁetﬂéés 5P the(def28dn o SQI”HJ ﬁlﬁp&ﬁﬂ W 4145-151

det ect particles of HSV in a i nica
(1999). Iman\mBCRJ ®(ulcbdeftmt tli toed partislesiof HSVdmm ¢linjcal lsanpl@r B@R was also

. ser, ot ombi ni ng PCR and [ ngt
effectivelib 5P GG 15 ERE® DY FONPES OFREIEriaar A effathction length
polmorﬂu!%s Qﬂltth@ BmpficeinNgs Blentibiedi MVIABLRbECHDA ¢ el GSHE Sn@dntors the

which is incorporated by reference Madhavan HN et al.

disclosureppi vdtighpiis inenip@aisdt Yipireferanch ofediayan 1Y dewbciBhsaoypic and
GCHOWPI%O%IQE%K}SQ' fg‘ph’%ﬂ%éf;lgﬁ g’fhlr ?ﬁglgét\glgu\{vsre?c!tgpe%y Og?lﬁ@l Methods,

108: 97-002(2068).t 0 det ect Vari cel I a infections (Burke DG et
al . "Polynmerase chain reaction detection and clinical
significance of varicella zoster in cerebrospinal

sl A, GuDRER, TN Y AR oo oG o

“Polymetmst el zeadtionZ\detautior néndal climéeal ougmﬁy&toe mofiagaraelo zoster in

crcrosB AL YA e PR i e Set g S i, 17: 1080
(1996)). Date%ﬁbﬁ Gﬂb&ﬁlFWaﬁB’VZQ’f BeRni¥alMdBR%s system Waks Also Wehieled by using

5-sb51, é 200 wherei n they concl uded that PCR i s
PCR (Sawblgolz%dalﬂ f‘drabd@lt@&'tdlmoﬁ)tﬁ ofzentral mervivg sygemriafection

caused b%/htexaa mggzg}l'se\%’l’ 'rJE é&%}g\wggf %9 I,s%? 5? 3% 22 ?!{lgrleﬁle &c?ncl%ded that PCR
is the goldlstedaldORASIefEHb FrVONVtHddis¢losure fof Radéle idvilcegpalrfied here by
di agnostics, Pleasanton, CA, USA uses 365 base pair
referencg. egi on of DNA Pol ynerase gene of CW for detection by
anplification. Using gene of the imediate early
anti gen and DNA pol ynerase nany assays have been
Cytomeghbsdnus e dCanmencihdly availabdd BCR tpstesBett EOBAS Amplicor CMV Monitor

of Roche Molecular diagnostics, Pleasanton,- CA, USA uses 365 base pair region of DNA

Polymerase gene of CMV for detection by amplification. Using gene of the immediate early
antigen and DNA polymerase many assays have been described in order to detect presence of
CMV in various body fluids (Stanier P, et al. “Detection of human cytomegalovirus in
peripheral mononuclear cells and urine samples using PCR”. Mol. Cell Probes, 6: 51 — 58
(1992) and Gerna G, et al. “Monitoring human cytomegalovirus infection and gancyclovir
treatment in heart transplant recipients by determination of viraemia, antigenemia and
DNAemia”. J. Inf. Dis., 164, 488-498 (1991)) the disclosure of which is incorporated herein by



CW in various body fluids (Stanier P, et al.
"Detection of human cytonegal ovirus in peripheral
womenushear cells and urine sanpl es usi ng PCRPCT/R008/000334
Cell Probes, 6: 5 1 - 58 (1992) and Gerna G et al.
"Moni toring human cyt onmegal ovirus infection and
gancyclovir treatnent in heart transplant recipients
by determ nation of viraem a, antigenem a and
referencd IV afectibns | 8 the Pafients de ARBd4EGed B9 hksttPCR in various
di scl osure of which is incorporated herein .
samples [syelefasr bloed. ammiioticnflaish i Mass! @hpirdies, phronedre-glvreles lavags, urine,
de e a.nested. PCR i n various sanples such as
p lacentalbql%[glg%l ag‘f%n%?%%hba?ﬁpﬁr% S " Nasal aspirates,
bronchi o-al veol ar | avage, urine, placental materi al

. .and bronchi al_aspirates, Eye_infections caused gy aIEA
Eye infegtiong sased pysallthragdernes Maysesiiy Va Y \ORe (b ¥ Virst eceeied by PCR

as descrig%%lf}p&@ocf € gfvéfé fdn g&ugpga\;cﬁﬁl stV WIRER is! iR fporated here by

I cation osur Ich is i'ncorporated here
referencébPriye e e Ak 6 ABsoojatiod &t hapes ViAsee dn atjiarus dfuniver pd patients with

g o 2 TR P Bt DB ey ane
Inflamm&%dH ®r1-9 9 :0gvedaneR kak {pé‘i’f@iﬁédqe RieclvZV(iaAR3 study in order to
Nested PCR was perforned to detect VZV in this study

obtain ndcasserycrsnsitivity Hewevendeassiad PCReasithe stangantipselonsof ifegoduction
ot a5 GRS 152 bR RTRRLELM o b B b

has to b kaffeiredto hhecdndr BCR riobscormiiniignd sédopadtseal pimetscanyslifying a
transferred to a_second PCR tube _containing a second

smaller regipn of thergene pephfied infthe figst 5oWfIP&R . egi on of the gene
anplified in the first round of PCR Detection of
Mycobacteri um tubercul osis by PCR is the schene of two

Detectiofr OA Myppbactedum eésbesculdtie bg PAR isThhe sehgahe b éslo FDA approved tests.

obacter | tubercul osis Direct. test n-o Prohe San
These arpd £ Gublehec A CoAREIe Lt ehree gter oG L% CERRroBt i Do, USA
and AmpPHRY NS hitercRYsHiLiBt oBR86He DRAMbARY 'S_gsﬁéins, NBeY1, WviiBlerland. Many
ests have been known in the art. wever using PCR

other testsduava beanuevauingks art.Jdevaler asing 8CByoaviad abezevlofs was dgtected by

" P I chain reaction for tecti of . .
Machavagy B 0 L ot R oot ol ReelBh o0 M fohassriamtybereutosis
in epiretinal B6mbranPis Eals”. DR¥RS! InvéphOptahatBlol. WisSSci.SHli: 822825 (2000).

822-825 (2000). -Chl anydia trachomati s detection by

nucleic acid anplification has been used in clinical

' i S, r i n. Bl e e
oy B LIRPALIELSIEDST BRSSP et iy i
settings andazhdesedibes] inndetxit inoBlack NN Chdrent ahethdds dfelabdtory diagnosis of

i e s S B B i
conjunctRAEEWLS BEeEd Bsing PCR on conjunctival swabs and as few as 30 organisms were
detected in a clinical sample as detailed in Malathi. Jet al. “A hospital based study on
prevalence of conjunctivitis due to Chlamydia trachomatis”. Ind. J. Med. Res., 117:71-75
(2003).

Adenovirus conjunctivitis was diagnosed by a nested PCR in conjunctival swabs as described

- earlier. Dalapathy S et al. “Development and use of nested polymerase chain reaction (PCR)



detected in a clinical sanple as detailed in Ml athi.
Jet al. "A hospital based study on preval ence of
w@orpamsté vitis due to Chlanydia trachomati s” . PCHIN2088/000334

Med. Res., 117:71-75 (2003). Adenovirus conjunctivitis

was di agnosed by a nested PCR in conjunctival swabs as

described earlier. Dalapathy S et al. "Devel opnent and

use of nested polynerase chain reaction (PCR)for the
for the 88E&RhI WA‘&Eno%’ﬁﬁ&V oHS Bnj QRS ééﬁﬁéﬂ”\/lﬁ i@in. Virol. 11:77-84

speci nmen” . Cdin. Virol. 11:77-84 (1998). Toxopl asma
(1998). gondi i causes severe encephalitis and uveitis in case

of patients with inmunodeficiency. Many PCR test

protocol s have been used to study various body fl uids
Toxoplasitfl dondifuesusesdseikte teheepgRalRis eglds uveltls om case of patlents with

[1fication of Bl gene (h,g nise A et al. "
nnmunocaﬁgjimy adany: RQRntestdaew@lﬁ ¥ h‘}ﬁél wed 49 s@dy éJaﬂa‘%ﬁol?oqyrﬂmds and
tissues aﬂhaa@lnﬁl%' BCRf tebf Jegﬁoﬁi dnlpBire ?lect iditl ol %la%%%sagﬁﬁ§e A, et al. “Use of

Initis 1n pati
polymeras&mshmndﬁdtlon assays of atqmdus Itinor. in Idifgmosis of)irsthé Jifferaond diagnosis

L3 A B0y S5 SN £ S0, 24
1100- ll@ggtl W)Woﬂ%ﬁzo’ QP «Uke 3t pdBARrast Wih- reé&fo%QWd%g%osm of ocular

ophthalmtis resulting from post operative
toxoplasinefis.c@plshalololagys, Kpe 15%4-133«dPPYat ed usi ng PCR
reactions for eubacterial genes and discrimnation by
probes in to Gam+ ve and G am-ve as disclosed in

Infectioudl &ndbphthalmiia Rdukidgefrord| post’ bp&ative RECITRI GSBe adyaiin investigated
reaction (PCR) and DNA probe hybridization to

using P(erasctipaelor eebasterinl iearestangrriisnintipationby perbes fyto Gram + ve and

L e

and DNAI' brcﬂaefhtybﬂ&lzmmﬂ 10 ddetrmote ths giam/\teastlcm of thatttenctang bacwrium in the

intraoculh, SB1500 DG P sRBHIAINT bgh o Bie 4l il 227eQ000). This
study coﬁﬁr&t&?ta§ e ds Eﬁpéa@{e}ﬁaliﬁ 'arlglnf)cgfes 1@9% b&ﬂ’é} 1hfécﬁ|&§s3da|used by

In Therese KL et . yner ase ain reaction in
anaerobid caganisns sedh bsa&’t@wrabaoeerdmp laches| mexel ée'tectai rapidly usmg PCR as

describef B oL L S8 K hh Bl P T RBIEET S ARG PO 1S CHeBby Setporerial

endophthalmfRY ABtit. ijn O@ﬂﬁn 1B2AR78L108L .(199%)] Viidadeeddphdialinitis could also be
reaction in t di agnosi s of Asperigillus

diagnosednegpishy maingi RGRas dlﬁdosed inpdegpil ppdnand AR g3l 1 Pglymerase chain

reaction 11% %)dl @?)?%lﬁ%ﬁg\s %hg%qld?aﬁ?ﬁfs”p%h AV c?m I%%a'l'ﬂ 133-140
(2001) ai;ﬂSAna’BﬂﬁAR&ﬁ a(lZ‘ﬂDs’le) of polyimetase chaiaeresdtiodi 1ﬁsﬁm@alébnﬂgphthdlm1tls”

Ophthahfn_glrg)gg?fl '10%&?% ?20%?). In both these studies ~0.4 pgs of fungal DNA could be
detected.

Various PCR assays described here in employ different thermal profiles of the reaction as
primer sets and the genes being detected in each individual PCR are different. Moreover, the
reagent concentrations of each of PCR described above had been adjusted in order to optimize

the PCR for highest sensitivity for that set of reactants described there in. Optimal reaction



detected. Various PCR assays descri bed here in enpl oy
different thermal profiles of the reaction as priner
W@ ed08/1a0306 t he genes bei ng detected in each i ndP@T/tNead8/000334
PCR are different. Mreover, the reagent
concentrations of each of PCR described above had been
adjusted in order to optim ze the PCR for highest
sensitivity for that set of reactants described there
I (A
conditiohvary Rk IFEpe 1 B A AGRE Y ah SRR LA PG S i 30 and he
complexdnd)f theevinderpirgst DNA of thehmegarish er pathozan Hokey defectdde
organi sm or pat hogen bei ng detected. There remains a
need, however, for a PCR-based assay that can

There rehaihd hared U;&JWev@ﬁ‘tf@f«‘ta POR-bAbSC dshy Riddt ok efimBReblidy detect and
pat hogens ‘that cause bacteri al fungal, parasitic and

discrimingte hetwean ehetnadhngent thaheausy bacierinl dangal. larastioandsy i) fegtions of

e ‘oo ey Aoy g AP Rl 35 "Wn AR 50 gy prone o

contamigdtidiaht WHic}h lmsleincredsh& sensitivitgdmd spémﬁdélQ,Udnd:fr bthee &&jhotl@. It should
use in cal, set e i ti.fication

be easy rqqfl%ecwg @%weg SheE 339%1 fe%wwfr SeuonsRESRt ‘é(ﬁgmt 1o 48

hours 1551 Hahtvﬁ)ss INSer Thi CalicdISSURS ih 'ﬁc@tﬁ%rﬁﬁéo@isa&n% &nd brain

eye and Praininfections can be sunmar|
1nfect10nsrq:h3be sansaofedmge and brain are highl y I ocal i zed.

here i.s no. trace of, the causatiyve I n easi .
TR R e RS g BT o0 gra%?ﬁy the causative

a@bﬁqmamﬁf%ﬁtéﬁﬁaﬁlé bRYSEiSA] MHALLRATas HISFN3ER, E)[a@ﬁi‘aaéhhva or pus
éxternal ‘wound or ulcer. The putative biomarkers of

om}mdamﬂmhargeﬁpnm exirrhalamoung or eskest.i ve proteu n are

ner c nto all .infecti
e DB T A e Btecup ofif b CieRctyegplefifare goneral

a'nﬂ%fkt domymb® AP@kdclibes AAUIAL Itr{eeh@mo@ $RIEArE nbhi-8PRcific.
the eye or CSF is required. The obtai nable sanples are

e Ioorderato gbn‘am ﬁxgssﬁegxﬁcccaunaare ageig at samlsle; fmnj ey e vl CSF is
swab .f lyf |V|t|z %%eous unor . | infect;
RHESHht HE RPERIRRPIS, | PRRls ARufer ScERPéI?gtsu fory fqroeal infections;
doBfulBtital Sswabnfd: agdh Céﬁfctlbfti%* Rqhedus ChiBsr Fdte e oﬁhﬂfafrﬁﬁs, vitreous
sanpl e is_al ways In all these sanples there is a
humﬁrtf@n IF‘@ﬁlS(ﬁﬂidtrﬁ’émaﬁdﬂ weseodl baimgntectiomthequpfeed sample is always
O3 B e BB Rt b bR i B of SR con e
attdihédofr o pEftIEhhﬂl eS&li’fg]e&mﬂtMg.aGeﬁHrﬂBa}{ms geteepfavgtmnsad cells and

R AU TSl ghnet £, B A (O BALLETL] S s

Aqueous humor that can be drawn from a patient’s eye at any time is about 100 pL

while vitrectomy sample can be up to 200 pL. Up to 5 ml of CSF sample can be drawn
but the volume of CSF sample required for PCR will be less than 0.5 ml.

e Consequent to the limitation of the volume of the sample is the limited number of
bacteria / viruses / parasites present in the sample. In addition as such the dose of the
infectious agents is less than that of the dosage observed in many other body
compartments such as blood. |

e The total number of infectious particles present in a sample is directly proportional to

the success of detection. Below a critical mass, the infectious agents bacteria and fungi



while vitrectony sanple can be up to 200 nL. Up to 5
m of CSF sanple can be drawn but the volune of CSF
wa ammplies3nequi red for PCR will be | ess than 0. 5P@T/IN2008/000334
Consequent to the Iimtation of the volunme of the
sanple is the imted nunber of bacteria / viruses /
parasites present in the sanple. In addition as such
the dose of the infectious agents is |ess than that of
fdih e SRFAGE ARSI MRdare thiRAVTICEINGS dRRAYs QURAd: BWigal particles
such ‘as blood. The total nunber of 1nfectious
ppraenti iglagsoqylas Sperimien, are senpraBly ibslogy ecdatsetion diseis plofugrescent
the ! f [ CLiti . s
g SO 38 ga P B R R -l e SBESGy of the
detact@on fouless thad 28%& THeus a@i dd et detdetiotlispgeras éor pdusmdites such as

of viral particles present in an ocul ar specinen,  ar
Tgeandesind §on98 266 theerrplar X PrEsites a7 plso §eo FBF Seieitiqn. The tests
iy 1.0Q: {.e [ r ;
e T e A SR Y. SRV, A7 Ao Plamydia and
taxvplasb We Viing nen-speeifivoarelegy notedfeltagnosticssigtifomct.or -

par.asites ch as Toxopl| as ondii. and_t he nynber of
* A&QF}@EF{% dzfl%é‘q]é’( %Ji?g@sigséﬁ\gﬁ 6‘?6 %g-f‘:é‘e{l? et e?ﬁ%g‘?ségﬁ’%‘?above are
0B Yetke ASatihrd Mrr 181'(1?& dat Behbaike’ /d F&Mrat%gnygy’for institution of

Adenovi r uses, amydi a and toxoplasma are very ] ]
appmpspe dhdrany. ddadayabeyondt 4&houts aepudts tin bligdupss fin cagecd’ infectious

ot he jor, difficulty.i.n di agnosi.s,i Il the
e R0 ol gttt PR B e i i g be treated
vARIMOChARS of @6 Prdsentation STREifRtSympebnaccur at e di agnosi s
for institution of appropriate therapy. Delay beyond

Multipley @ GRobadsalsabesntpstiormesd faigaas olithe pathegens in 4 ger chujgal situation

- ; el hpe e :
and the SRR AU b AEARRE B LA EIBLUR, bbiaht B HnRon by mass
spectromefryta3aderiled dntRdte@ionadndt fdentifidasivn f pathogendvby thigsb 8pectrometric
. PCR hég SI so been perforned for sonme of the pathogens
determinafionyoldfpg apseoppositien of P BTedicthd t he anplified

(Ecker, DARAYCIGiHGS RidndN] 1 { Sﬁﬂg&tﬂ, ﬁXn%aHﬁarﬂqllﬁﬁéh@Er, VREBALA . Meneil,
deternmi nat1on by mass spectronetry as detailed in
John; CrDeltee Ssianiey dndUiSdontiS.iRaat Appl. Baiblp 2004y eié8 fyy Gombgn-part of U.S.

ser. NPRELPIRT AigTcfEuRS b otla ' AReBFE EAERELS) AoPlrosooy
200103022np=t 1o02RpNG2Y apeup1261f WWanzhoer32388 B vasn24An 1 8; Mersei1002-326051
John; Crooke, Sstanl ei/$ -rll-lié\USA .U

20021218209%) 20026323586 212 (20 f32@_5§7 gﬁzjlzﬁg%s 005443443
2003012@5@3 %ﬁ?@“%b@gt}g@o@ 2021889 38073740911

Multiplex PCR assay followed by gel electrophoresis of the product for identification was
attempted for infections of central nervous system as described in Read, SJ. and Kurtz, JB.
“Laboratory diagnosis of common viral infections of the central nervous system by using a
single multiplex PCR screening assay”. J. Clin. Microbiol. 37: 1352-1355 (1999).

Multiplex PCR followed by microarray to detect the pathogen was described for detection of

pathogens causing respiratory illnesses. (Wang D et al. “Microarray based detection and

genotyping of viral pathogens”. Proc. Nat. Acad. Sci. USA 99: 15687-15692 (2002)). The
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20010302; US 2002-431319 20021206; US 2002- 323233
20021218; US 2002-326051 20021218; US 2002- 325526
WQe@A2B8; US 2002- 325527 20021218; US 2003- 44B4HBN2008/000334

20030129; US 2003-443788 20030130; US 2003-447529

20030214) . Multiplex PCR assay followed by ge

el ectrophoresis of the product for identification was

attenpted for infections of central nervous system as
detectiofl @F GigIREnd WalkeRd, atldhptéd @siﬁg rdoforinddBric ‘nhiglo@k@tflat assay system

di agnosi s of common viral infections of the centra

wherein ffag fraplicogyis {abgleg ywithsdiggxigeninid rdTRipad piotirylpter probes are used to

' say’ .. LN Lol . 37: .41 = :
copae SEEBE0N " A Bocic LT A6ARE b el 898 Pl tboed
antidigokigenipaShatiag ’DWSet%.S‘@fI?heldaf ﬁppr?t&ih&@ ta dhiedm‘fn;gﬂﬁt@m g@nplex virus
caysing respiratory illnesges. (Wang D et al.
and enterq\irisesp ths CopalreriRss¥ e mn- hitdingMhierohisl- A9:2or 7P £2(2002)).
pat hogens”. Proc. Nat. Acad. Sci. USA 99: 15687-15692
(2002)). Thedetection of anmplicons was al so attenpted
Multiples PR casbayr iofiethréec dufiferentt igenes if asamen ssganisy sviem morphological

wherein t icon is |abeled.with di.goxi genin . .
wanstorrt g Frebrt, 1 BIORS R BB e Lo ER iy was wied
successfANPlin 6RMRr @ gl TGS Fhist ineclRidil 8ample aP HOEHUSE inl Bladhavan HN et

reveal ed using enzyne | abel ed anti di goxi genin

al., “Deyelonmenh gnd\gpplication ‘il ewyrmepplesaeriaserese ddeiacreasgon for
a5 PRS0 AFL LA URER L5180 Prcioom

(2007) (2002)). Multiplex PCR assay of three different genes

of sane organi smviz., norphol ogical transform ng

region I'l, UL 83 and gl ycoprotein O genes of
Line prob¥ hOAB 9k Q)b i #aftdct hefldsUGRESR! t¥beQof BhpifiOma viruses i
Hep rOqua%tq?fy t euv?qdr us iér(f %‘F‘?n?%grﬁﬁégn%% gés(nog edeot g%lqlelgxnﬁgmsesm
cervical Matplay afi weiheetafiat multigbeyv BCRparemt thahemplpfidsi Ichtdgiom of alh19 high-

. novel [tiplex .pQ rase.chain reaction for .
risk senigie (HRer HRE Fo SPHREHERSE GRBHoGER ByP SEur<R by polypgse chain
reaction’s ISP NoJk6¥bg ). Met hods. 141:166-72 (2007) Line

probe assay was al so used to detect and discrimnate

t he genotypes of papilloma viruses in cervical sanples

ter | .tiplex P ay;.that . | i fj LI .
T merRad" U By Fb Syt s SEEERG M DB 4 PPy Py medical
care centddeta@dihiRfoadiayh derotipn basddoom expersbRSscaindd® eyt dxeafforded in
.. .Chain reactign" US Patent No 5639871). The net hods
clinical sgifings 44 ling Probe ety iy REoNE JorAmplifen CpREINaEaR e even in
advanced tertiary nedical care centers and m croarrays
det ecti on based on expensive scanners cannot be
I. DEFINIFHIONGed i n

"Nucleotide" means a building block of DNA or RNA, consisting of one nitrogenous base, one

phosphate molecule, and one sugar molecule (deoxyribose in DNA, ribose in RNA).
"Oligonucleotide" means a short string of nucleotides. Oligonucleotides are often used as

probes to find a matching sequence of DNA or RNA and can be labeled with a variety of

labels, such as radioisotopes and fluorescent and chemiluminescent moieties.

11



clinical settings. A line probe assay is prone for
anplicon contamnation. 1. DEFIN TIONS "Nucl eoti de"
wore@sd4@obdui | di ng bl ock of DNA or RNA, consi stPEmIN008/000334
one nitrogenous base, one phosphate nol ecul e, and one
sugar nol ecul e (deoxyri bose in DNA, ribose in RNA).
"digonucl eotide" neans a short string of nucl eoti des.
A igonucl eotides are often used as probes to find a
"Primer"TRESR A \hoRQHYEN 6L 0 RFonNRoBdles YA 2D 108 sgé’&ﬁ& %’%et sequence
wth a variety of |abels, such as radi 0i sotopes an
of DNA fwhioh éssusedto pride DN synihdstrescent noi eti es. "Pri mer”
nmeans a short strand of oligonucl eotides conpl enentary
to a specific target sequence of DNA, which is used to
"Uniplex?" inBEsDNRCRBAsRE SHssay utiliviid @XsindleaBis of plfddrd as esthafeadion that
.. utilizing a single set of priners in each reaction
amplifies p gingleRefiompr spegific IAYAeseguss6gen speci fi c DNA sequence
“Mul tiplex" means a PCR-based assay utilizing nultiple
primer sets in a single reaction, where each priner
"Multipleshmearplad POR dasddngbaey witdqgoenltippepimhecseiBNA ssstngle neaetion, where

.The term"prope’ refers to, roduct (anplicon)
each primerGanempity ¢ sinele gB%é@WéﬁﬁﬁN%&ﬁ?ﬂ"Sn of target
DNA. The term "target" refers to the DNA sequence,
specific to individual pathogen, that is imobilized
The termn"pmbéheefersnta rthx BNAh pagduey [ (emplicasy bresulitingt from' a PCR-based

.~ refers to process of joining two conplenentary
arnphﬁcitf%‘?‘ﬁ%rgstfbg%& to forma doubl e-stranded nol ecul €]

nore specifically nentioned here is between the
‘probe, and the 'target’ DNA sequences. "The term .
The termdetpxget’| swfersytor e ussadenser epesifiefierigdividugl mathegen, that is

: . i ] Lon of PCR-anplified DNA
lmmomﬂpzfréggagﬁg&)é@gt\rfr%‘lsségﬂ lfl)%@su&l?t abl e detection systens
i ncl ude systens that depend on detection of color,

' .. radioactivity, fluorescence or chem | uni nescence, Tan
"Hybrldlfsz@ﬁﬁe}eﬁsefaﬁée RECBH il GO L ERTBRIEB R BTN EATAS & pNETo form a
double-sRabdMAIEBIeCulb L Bibre $ Gh¥RiAEe@ HettSis SRdifithe ‘probe, and th

ov esI\/Ucor rrycc?s?s, As%e#%g}?(%ﬁas anéﬁRﬁi zophss etc. aned Pa%eedan ©
‘target’ IPNA dedumenced.i cati on of any / all of fungal species.
SUMVARY OF THE | NVENTI ON
“The term "detection system” as used herein refers to a method that enables visualization of
PCR-amplified DNA products. Examples of suitable detection systems include systems that

depend on detection of color, radioactivity, fluorescence or chemiluminescence.

‘Pan fungal’ means a common gene sequence found in all pathogenic fungi such as
Cryptococcus, Candida, Mucormycosis, Asperigillus and Rhizopus etc. and used for

identification of any / all of fungal species.

SUMMARY OF THE INVENTION
The invention provides a set of chemically tagged pathogen specific forward and reverse
primers that have been um'quely' designed to specifically amplify target sequences from a

pathogen in a multiplex polymerase chain reaction at denaturation temperature of 95 °C,
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The invention provides a set of chemcally tagged

pat hogen specific forward and reverse prinmers that
whaws/1xsen uni quel y designed to specifically aP@i/iN2p08/000334

target sequences froma pathogen in a multiplex

pol ynerase chain reaction at denaturation tenperature

of 95 OC, annealing tenperature of 58 to 65 0C and

extension at 72 0C. The invention also provides a set

annealin®herhdriate HN\F8 &E68180GAT cHRniBR AL 72 OO, t Mae RAAELAISO prowdes a
specific gene that is immobilized on inert sug port and

set of ta@sbaNA @aquepcwmeGd Fiom et pptiperRn sppAifie gerr thebuigamobilized on
0 c r
inert Su}?&ver nd V,.%f nglyt H?b@(ﬁ%%e%ﬁvlz : %%blgf;l%g iége%@gta %pﬁmeg using the
pathogerﬁﬁ:@alﬁcffmwetrhan@rewisé@ﬁmopmneiel ection of the pat hogens
responsible for infections of the eye and central
nervous system for which i mmunol ogi cal paranmeters are
Biffort PEbAALS YeraBfd safChirV el BfiftahOhsDHLQY of the path
The mvl nd(incg)?(? ve so% ra%ioosgsrz té tﬁe pat ho%tglr? ane %Hn © |e pariogens
responsilgle aos |m:&bt1cmscoﬁ)ﬂ1eo¢}@garrdabermss ayls/osm cslylstaa foaovkech amnamdlogical

f ungal cu ures are neithe det ect
parametsth 856 ot tiSE o v EiBligion ot bl FRGEE B AR, to the
pamogemmfdi \ﬂﬁcﬁl QlékSical HHGroBIsISABA] ds&ty8 @hup Bs BNt @8d tHh®al cultures

high sensitivity of PCR assay and the high specificity
are neithgf s¢ngidivei eviovgh fodetps) thy bathagenanqraapidrenovgh tridenblyaihe dgthogen

the detection of hybridization by col or detection
Vmﬂun4§%§ﬂb the end result of which can be nonitored by
naked eye However fl uorescent |abels such as CUantum

, Cy5, FITC.can al so be used and the g{g%
The preseehmaelbt@r\/?%@mz@e high sqngiives o AR avsay ad dbsy rﬁ@wﬁcﬂy of

1dent1ﬁcéltﬂ)\ﬁelfsI hy%hcﬁz%"{’igﬂ %0 @ niddkd- ER%P? Wit B ettQon' cﬁenybmd11 zation by color

taneous detection and discrimnation of “pathogens
detectiort hmetthmxhusthe |6mﬂemsukbmf phidhheare\be ardit@s bp rtplkﬁdl eryg However

AN T I 2L ST T —

could beWiduaBa4Sbyf ﬂﬁﬁrgsc@ﬁce\&hic&%@&ﬂw | avage col |l ected or
cerebrospinal fluid aspirate or pus collected from

brain abscess material or a epiretinal nenbrane from

The inve‘cnﬁgg %%c tgrg%l ?ﬁ%&ea% og ?PBR%\%I Ja%eiog% ggii,ev\ﬁ%%rﬁcy glssgrr mf})atlon of
pathogedélmétlcfauserigfeatlsmﬁltﬁe &yl RgiCNS odmPHiing:r om a gene t hat
S s&gmflc to each of the pathogens by a single tube

i) Procegsing the Hinicqh sarpBlen @uqhabseF‘éf&eaér?ﬁMngcﬁ‘t F%W%"ﬁ’e?‘sah‘ BF aqueous
humor ol? %?Lgecot%lg cﬁr#s?g oP Qfﬁtﬂf&ﬂﬁ@f lé‘/ggé"@oﬁéﬁte%a&sger%sﬁﬂﬂ 1§ aspirate or pus

collected from brain abscess material or a epiretinal membrane from a patient suspected of

being afflicted with eye or a CNS infection, to isolate DNA by standard methods.
if) Amplifying a specific region of DNA from a gene that is specific to each of the pathogens
by a single tube PCR technique using labeled amplification primers for each of the pathogens

known to cause CNS and eye infections

iii) Detection and discrimination of pathogens using a DNA hybridization wherein the

immobilized target sequences specific for each of the pathogens are reacted with  amplified
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iii) Detection and discrimnation of pathogens using a
DNA hybri di zati on wherein the i mmobilized target
waeguamses specific for each of the pathogens BECEIN2008/000334
reacted with anplifi edDNA probes generated fromthe
PCR reaction and nonitoring the hybridization by col or
devel opnent using specific set of reagents. DETAILED
DESCRI PTI ON OF THE | NVENTI ON: Desi gn of uni que PCR
DNA pﬂébbsﬁ%&&r&b‘& tf%}h &hé QFCRbAckiBh Bhd Pﬁ&ﬂ@(ﬁru&aﬁﬂéoﬁ?&(cﬁian@hmby color
fromvclinical sanple of patients suffering wth eye
developmetassingopscifivhe: dfa¢dzomisng genes fromthe various known
pat hogens causi ng eye infections were chosen based on
known i nformation available fromthe literature. 1.

DETAIEEDHBESSMBTQ@NVOFH[E&NWMTKDNT otein D 2. Herpes
nplex virus 1& 2 UL 44 gene 3. A)Fes simpl ex vir

Design muzumw’ﬁa prisners suifahle for le}l!tm’f@g CRyiof gathogen(s) DNA from
clinical ﬁlﬂﬁs : o?aﬁleﬁ‘ts?uﬁgﬂﬁ gnth qgﬁzgﬁ{nﬁv' rus Morphol ogi cal

mat 1 on gene tonmegal ovirus UL 88 gene 7.
Varl cella zoster CRF 29 8. Varicella zoster DNA

The foll rrgeréggg{ %‘13]%6 y novi %qifo%gﬂ'sgégug% ’6‘3@?‘8}1? Xijere chosen

based onlifowil RRERIFAbn FNN8RPorh 86 1R8katre 12. Gram + ve
bacterial specific portion of 16s ribosomal RNA gene

Hgpeswjmpleaonws il s teliseptdindl s MPB 64 gene 14.

cobact r| um‘ [ 16s - 23s RNA gene 15.
SAMEbER IR IR POl 888 - 23° Rualgene 16,

émdlmplm v@@@dl& 2BNAgehgnetdse geht anydi a trachomati s
ynor phi c Eroteln Il 18. Fungal specific portion of

@mﬁgfﬂé@@ lysgprotginn@ gene
Cytomegalovirus Morphological transformation gene

Cytomegalovirus UL 88 gene
Varicella zoster ORF 29
Varicella zoster DNA polymerase gene

o X NNk WD

Adenoviruses Hexon Gene
10. Eubacterial 16s ribosomal RNA gene I
11. Eubacterial 16s ribosomal RNA gene region II
12. Gram + ve bacterial specific portion of 16s ribosomal RNA gene
13. Mycobacterium tuberculosis MPB 64 gene
14. Mycobacterium fortuitum 16s — 23s RNA gene
- 15. Mycobacterium chelonei 16s — 23 s RNA gene
16. Toxoplasma gondii B 1 gene
17. Chlamydia trachomatis polymorphic protein II
18. Fungal specific portion of 28s ribosomal RNA gene
19. Propionibacterium acnes specific portion of 16s-23s ribosomal RNA gene
20. Gram —ve bacterial specific portion of gyr B gene
21. Gram —ve bacterial aconitate hydratase gene

22. Gram — ve ribonuclease 1 gene
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19. Propioni bacterium acnes specific portion of
16s-23s ribosomal RNA gene 20. Gram -ve bacteri al

W@ p@silidzes portion of gyr B gene 21. G am -ve bBRCT/&N20e8/000334
aconi tate hydratase gene 22. Gam - ve ribonucl ease 1
geneTo further inprove certainty of detection of sone
of the organisns such as Herpes sinplex 1 and 2,
Cyt orregal ovirus, Varicella Zoster and Gram negative

To furthkéﬁ ?‘c&ﬁﬁxﬁ%t& 1L OLRANOSS BB Cho M AR MW erpes simplex 1
osen for anplification purposes hi case of Herpes

and 2, GyitorpégatoviruanYadcediadZdler ane §arhowicgative: bactaiadnpfeethahpne gene of

enes for, eac were cho en wh
cach orghaiia WROCheR Sy R Bty T e oh ER el RidES 1 pa 2 ana
Cy‘tome?zﬁomsﬂﬁfeeVddfé&ﬁﬁ gdries GhtCcadR '&)@ga{nﬁb@ﬁ ween bigdsen SIS ttvb\/geh&’s were
0 PCR and was used in different studies, hi the first

chosen for Yegicellagzosisr.pr oduct was anplified using thermal

cycling conditions of denaturation at 95 0C for 45

sec, annealing at 64 OC for 45 sec and extension at 72
DNA po@ﬁw‘rwe gbhe o€ Elerpdadiimperis Idive @enathat Deriferst sleﬁmmifty h:ePﬁRsand was

ex virus usi ol yner ase ch eact
used in d(tlﬁm)t stuslies ; Iy tgg 1}% éWEV 339 %B LHAS YpD %qu{c ermal cycling
conditiory' Y tﬁ!rah@@gf% @ YorBiho %ﬁnéaq’ih 064 @@tf@rcfiﬂ Q0 204 eﬁ@{mon at 72
999)

. Virol. 14:145-7151 i n anot her
C for 4fs$eudMadBa}Jaalfﬂ\I 304l E@tﬁcagm oﬁh@pest hmpmmrtgdh@\@/asmg polymerase

dlffer set o and t
e resB1 (A o L Ao ContpaBh BFR, PR Sl HIpETBl methods
for the deRBESH bflglsat J601LACVERL. 1451 4565 1ag999)<twmé fa@ithef 20085 469 and
for 45 sec. Madhavan HN et al henot ypi ¢ and
391 bp regivot §ihthe sAmeheens e amplifiedtusing Gifermt 1wel pb Prigiers prd thermal
Ir er-0 \i S t)
cycling ?%ﬁ%ﬂ c\]f\hclie}é%%gae]to Ca%t 9§“ oé ffn?%? 2&%? %\llrlmgeglzne% o 66 % for 45 sec and
extensioflbf T2Y@ fiér 431%nMadBmleN @nsl, Rhendigsd aad Genotybﬁ': maheds for the

f PCR f HSv, . CW d vzV f ' ' f' ' |
detcction o bom oSy ip e erinet 2 20 MESk! LS &P 302 (o0, while
detecting’ ﬁ%&ﬁ?virﬁke@gﬂf g}é? IR th&{r]na‘? A BRbS Hb h O& 1H'tﬂce5‘é%9 $f PCR

ditis nerase chaln reaction based stud
for HSVOEINTE T anldnviiVo Fargideratifetation Ioauﬂlaannfem@:sll’ﬁye( RDesy, Aﬂsomatlon of
this.stu e reactian Itians an
herpes viies dh SR PO HSBR SioeS i ETTPYIHS ERrORbpS: iR gpasaie chain
reaction ‘%hie‘dsﬁﬁed | deulls ﬁlﬁﬁ{lﬁl@% Ve aftD YA fASmA 911L9 i(2008) f fl €6 Study the
desi g prinmers and the specific target sequences,
reaction f:@rdltao@eqnddhe RpEsRRtrpEans ey @M@qrﬁ wreyditterent fier different piruses. It is
[
werctorSGARETHE P8R 00 U ML R LBt By fr o s
of knowfipagopéishiagederi 1o Behabldto/pdrfortn dillsmgle tube multiplex PCR reaction that

enables a rapid detection and discrimination of one or more pathogen in the given clinical

sample.
It was therefore considered necessary to explore the possibility: of designing suitable PCR
primers and target DNA sequences that are complementary to the product of PCR amplification

using known bioinformatic methods.

In order to achieve this objective, the inventors first fixed the following conditions that were

preferred for performing multiplex PCR reactions for detection of HSV, CMV and VZV i.e.
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sanple. It was therefore considered necessary to
expl ore the possibility of designing suitable PCR
w@eiosa#so@nd t arget DNA sequences that are PCT/IN2008/000334
conpl ementary to the product of PCR anplification
usi ng known bioi nformatic nethods. hi order to achieve
this objective, the inventors first fixed the
followi ng conditions that were preferred for
denatural&h Etogﬁndqﬂ)ll@‘d)e&vg)laﬁﬁeaﬁ)ﬁﬁ af §8e¢ Lo, Qﬁendi%HS&Edl Biﬂ eﬁ’tfensmn at 72
o CW and VZ e. denat uration at 95 OC f ol
C. Theamtmmm mgnpﬂratB& chhybnefzaﬁ@ of thePGR hinplified pxgodemtbm¢bjained to

its spemﬁ(ﬁ éar%%lg%pﬁee : ro%talg Enﬁ@?&hl%cg rolp %I qz ? g p%ase matrix was

fixed at $PECkd 55 °C ANOR4s t@%f&r@ QU@SI"@&ed BEceSRAN tPsIRNBB set of target DNA
i nmobi |l ized on a solid phase matrix was fixed at 48 OC

sequence doiZagiT pathogemsnt aesstpreack ohal dea speqibe d¥sBr gmplified product

54 90 A05,88080, LALEDAARSRAETE S, \BfoF il it

resultmgaﬁ”ﬁbnispmiﬁqabmdmgtofmm|seb1mﬁchst o its conpl enentary
target DNA sequence at a uniformtenperature w thout
resulting in non-specific binding of DNA sequences.
The moy]:ﬁfﬂwﬁtel&%&ft e &rﬁhg ERYrith&s 4654 Hﬂt'ltﬁgei PERPLIRAS:s to design
for a multiplex PCR reaction is to design priners in
primers sucduch avapy t thatt aléldf tbf:mthmm faanceneling tesiperatgres so as to enable

ammplscg B ST et PR S TR RS CRBCBH 1 | one. The

prinmer sets for anplification were chosen fromthe

above mentioned gene sequences such that all the
The primr isefis fer dmaplificatioe sierhehasemperatharbeve mepiimned fgae seguences such

e e [
that ll 8 it b el ingleporliff R0 GEDr 38, BTPE, o\ Bkl he 23
genes ca&l be ampHiied usihg FTROtiy m@és sathe hlﬂﬁ apagedeint 1rp/ahhllﬁigeﬁ allnstrams or
tion,_ Anmplicons of different sizes may interefere

Semtype%\P eﬁ%‘@?%h‘&‘?&ﬁ%ﬂ“‘?ﬁﬁp?l pl ex anplification by PCR

nmet hod. Therefore the second criterion for choosing

prinmers was fixed as uniformsize of anplicon within a
Amplicons ofj diftdret6iA0 majc intertfede svithl the teffiicigmryes nntiple:o amglifipation by

h ove section were. se ed.for.a reaqi . .
PCR meftg, BRAFIRE 6 S60mg g I igL T ChCIEaTiaero g s uniform size of
amphcoﬁ%ﬁ{]s@ﬁ%$ diN6QD0SfucleBtidRER] TRE bbhG teRRRealil s above section
uni form t primer |engths were varied between 17 to :
were selgiedsfs 8 rezion gontalmng 16r90 bmleagtin(includinsofraiegrisoaentesop
formation in the prinmers or cross hybrl di zation due to
"t he

In order to keep melting temperatures uniform, the primer lengths were varied between 17 to 29

base pairs.

Further, in a multiplex reaction, loop formation in the primers or cross hybridization due to the
presence of complementary regions, can interfere with the PCR amplification itself. To avoid
all such complications, all the primers were carefully designed to completely eliminate the loop
formation or cross hybridization of primers amongst themselves. Care was taken to avoid any
non-specific (cross-) amplification by the primer sets i.e. the primers of one organism / gene

should not react with the genes of any other organism / gene in the reaction mix.
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presence of conplenentary regions, can interfere with
the PCR anplification itself. To avoid all such
wa@oeoplligsas i ons, all the primers were careful | yPAEsNmosza0334

to conpletely elimnate the | oop formati on or cross
hybri di zati on of prinmers anongst thenselves. Care was
taken to avoid any non-specific (cross-) anplification
by the primer sets i.e. the priners of one .organism/
gene should not react with the genes of any other
organism/ gene in the reaction mx. All the priners

All the primerd esé gn%anadnmswh aawmyh%th@@y mipsgh At na¢1P0ttd$ebaseS of the

| eotid
punoged e R el RSB s LSRR 500l HERBI r i oo
the case %@ PeinRss assigred b engAise GIfamF}idsﬁBﬁ‘eﬁ graesheaeide bactap lamd Yung1 the
Gram positive, gramnegative bacteria_and_ fungi

th
mismatchyissliaitechto mayipwm M@Wﬂﬁiﬁﬁn&e Pl o e GPRpat s ensured
that the §’héé1dn§fdé$|cﬁ Bilnel R84 B.ﬁ’!/%@ h|ad al ét faRH"if IttH@Eu51H§o§the species
Sach pri ner y% ad a perfect mat In
being disgnbsedhe strai ns of the species being di agnosed.
Criteria described are in addition to the standard
criteria described in the art for choosing priner

Criteria ags‘?cﬁgélfﬁfe T REdiRsE Y ithe d@hddl FieSd QSRALEERE thY art for choosing
reference. Ml ecular cloning: A |laboratory manual, Vol

primer quedaeh meokioned] uRu?s@ell Hisplosgdedste bl rafegmet- anlmu%r cloning: A
Lab 0
laboratorg BB G017, BRRDDK! dy RSl 10Tl (L PuBE e Laborator

Press NYJ €100 R I Thsd @ftefiedin§° @fiybdifig Grir Q\inididiag Tandem. G@frépats and not
design, the prinmers were used individually and in
generallmmtlé&mmrhlﬁ@rwh@é“rqtﬁy the sensitivity and
specificity using standard DNA sequences (genes) of
all the pathogens listed. Werever the sensitivity has
After ddsiginl ehe ghiimtidrs oferahaed viadividyatlyt &l im npuliiplex aformet 0 ,verify the

sensﬁwfgy,.g{%l)ag/}%g 1E|N Hg]}ngfﬁléqnggré{ @ | ggqugfg%qgle(rgg‘%?bwl Xpe\ildl(r)gesrls listed.
Wherevé}|th<¥]ééh@l{trv?tf%1 RS ENLIARAGE BBt Rhs e?&t&l fnhplﬁraaﬂdﬂﬁ d Madhavan HN,

| aborat ory” net hods for the detection of HSV, J.
et al, D¥teetisin, oﬂherpdﬂé-snﬁnle)( 29 )(HSVWAI using polysterase . chmmwgﬁlqral(PCR) in

clinical bas;iﬁsy glt gﬁg{fgswﬂﬁ%taqjlaf%?@gt& \Iﬁlgétgﬁcqsd 4§ the detection of
HSV, J. Bl Trol 514¢ 12130135)1 (1509 d/1ARBE. Jat alUsehd3 1tﬂCHayeEﬂ?£tﬁ§ﬁon prevalence
chain reaction (PCR) and DNA probe hybridizatio

of conjugeiivdtisridae te Kalgtedie disbomais B?d tJhds aérf@i?@ﬁChgm 7875 2003);
Anand zgﬁ tﬁLpHemlof 'f)to }J?l?eré&t Cif %a?ﬁ? (Pbgﬁ Al %Azg{b%g Zl'gbhlalzatmn to

urna
determu(eZtﬁ@@ram Aeaitidn AR thé intbractilse badterhoh ymmhaam&ra@hdamﬂmds of patients

with en@eg%%t | opckslzngfit%lglg Inga%ggrl;,t 2 f‘|2£q -Ebg (98&})? %n o og& 108 . Use of
polymerase Chain reaction in fungal endophthalmitis Ophthalmology 108: 326-330 (2001)
recognizing a few organisms or viral particles, a different set of primers were selected using the
same criterion. Even though some of the primers anneal at 58 %C, it was ensured experimentally

that all primers gave good amplification at 60 °C.
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recogni zing a few organi sns or viral particles, a
different set of priners were selected using the sane
wa@reoosandzon. Even t hough sone of the priners anP€BIN208/000334
58 0C, it was ensured experinmentally that all prinmers
gave good anplification at 60 OC.In the present
enbodi nent after a careful evaluation, the foll ow ng
uni que prinmers were selected and used for detection
In the pRRshtdmmkddiMbmnaift@dn ehrefatdianRnsn, hBeBHowhRgURMIGas MiiMers were
uni que and are not known_ in the art. 1. Herpes sinplex
selected gpq ysedifog detegliqre apst diseiimimptige o€ pateress: & gquysegp@lces are unique

j E{ﬁc conprising of SEQID No 1 and 2 FP: 5'
amimﬁ“@éc gg?ﬁ%%égatgggag 3 (SEQID No.l) & RP: 5

cccccagagacttgrtgtagg 3' (SEQID No. 2)..2. . Herpes .
1. Egpi pERtor ries st oof vopprdBachn Ry Arblhy Bhass primer set 1
istgCRBHG 81 f 3 g P(SEQ ID No.1) & RP:
R ht h ot ey cag e A R iigafedufife D(SRQID No.)
5' geergenpagaatictigingg BASER I BEA@)I D No. 4) 3. Herpes sinpl ex
virus 1 & 2 DNA pol ynerase gene anplified by the
2. Hapesrsimpiead visuc dfpri SLNg gédneSkaplifizdNoy theaprilné $eP2 &mprising of

caagct gacggacatttacaagg 3' (SEQ I D No. 5 P8 e
S0 ot avach e0ahdigs s gupistimaasyesl” (HGnTydIoN deRP: S
| {fied by the priner set 4
R OB, and o kP 5
5. BiRECSIENERIAESt R2aoER (ERRURAgR) i By e primer s
copRROS SNQ TDSNYBr fHdob PPt Sadaabttgasicacamiicaary YESEY ID No.5) &
anplified by the priner set 5 conprising of SEQ ID No
Rbrgg@cqayamga@ca%gg@@&&&é\@a@gat aaag 3' (SEQ ID No.9) &

RP: 5' caatctggtcgcgtaatcctctg 3'(SEQ I D No. 10) 6.
4. CgyinegagukevGlyasproteiB® gpanamphifikd by de ymetset Hcomprisingtof SEQ

I SR adgrit: BobRyong SRR HEERGSF 1[OHRD oD & RP: S

Ec%?&ﬁiag t9 gbaae 8y’ (SEQ I D No. 12) 7. Varicella
Cg%os er C%EQ%Q g@n]%(lgified y the prinmer set 7 conprising

5. CHbpBERH BB OB AT S0 e
codprSiQ 6OBBR.ID4No 9 and 10 FP: 5' cggegacgacgacgataaag 3'(SEQ ID No.9) &
RP: 5' caatetggtcgegtaateetetg 3'(SEQ ID No.10)

6. Cytomegalovirus UL 88 gene ampliﬁed by the primer set 6 comprising of SEQ ID No 11
and 12 FP: 5' gggcacgtcctcgeagaag 3'(SEQ ID No.11) & RP: 5' ccaagatgecaggtgataggtgac
3°(SEQ ID No.12)

7. Varicella zoster ORF 29 amplified by the primer set 7 comprising of SEQ ID No 13 and
14 FP: 5' ggtettgecggagetggtattac 3'(SEQ ID No.13) & RP: 5' tgectecgtgaaagacaaagaca
3'(SEQ 1D No.14)

8. Varicella zoster DNA polymerase gene amplified by the primer set 8 comprising of SEQ
ID No 15 and 16 FP: 5' tccatttaacgttgcatcattttgtg 3'(SEQ ID No.15) & RP: 5
acgttccggtagegagttatctg 3'(SEQ ID No.16)
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8. Varicella zoster DNA pol ynerase gene anplified by
the primer set 8 conprising of SEQID No 15 and 16 FP:

WwW®20080¢@0¢ t aacgttgcatcattttgtg 3' (SEQ | D No. 15pCRINB0S/000334

10.

11.

12.

13.

14.

15.

16.

17.

5' acgttccggtagcgagttatctg 3' (SEQ I D No. 16) 9.

Adenovi ruses Hexon Gene anplified by the priner set 9
conprising of SEQID No 17 and 18 FP: 5'
cgccgccaacatgctctacc 3" (SEQ ID No. 17) & RP: 5

Agehgdageat gganGeanimpbiddinQtelprivacr sk8Y chthprisinbadtSHQ &b No 17

1 ri bgsonal RNA gene region | anmplified by the
S CU AR O ST A A L Re—
3f(mqbq@@i:@cgtgct acaatgg 3' (SEQID No. 19) & RP. &

cggact acgat'cggttttgtgaga 3' (SEQ I D No.20). 11.

FRURAE BBl W00 RO GERRrkE T R 1 S8pisine
P8ESHD Wi Gl 2RERC SHYERRD AR tad { . . 5
0RP: 65' ggc]ggattcctgégctgttactcacc g(é% IBJD@I\EI?.%%):!\)Olg?)&RP :

cggestrrcaaicaRtiatangn P APEQARANG.2Q). porti on of 16s ri bosomal
RNA gene anplified by the prinmer set 12 conprising of
Egr@tdrial Nos2 Bibasmind24RNA  gehe aegionaHatoplified deoyc dhe traher set 11

cOimr g POSRE Bhio e g el Ge APt rBEr B S (VPR iNo2D)
SORPES' @ gh&&&%@xuéct@pmsmm%zlﬁ conprising of SEQ
I D No 25 and FP. 5' gcggaacgtgggaccaatac 3' (SEQ ID

<. B ] t '(S .
Rl 3 i) Bep R AEARAIIR, b Tafa BebSEblRa by e primer
sa;tﬁl doirimisiiﬂ%oﬁ%m ADi NeR3 satl 244 cﬂmcgtséaa@amﬁtgs&@s tl(teisﬂ E%{SEQ D
JFP. 5" aacrttttt tgccagacacactattg 3'
N%@ﬁ@?%ﬁtﬁ @%@?CCM@C@%@%&%@Q@%% 3' (SEQ I D
No. 28) 15. Mycobacteri um chel onae 16s - 23 s RNA gene
Maephdctaraian tspencivbosisrViRBr64sgane aEpbifing by sheprimér SECB omiNgsing of

SEB BN S O LML G PS5 o v 5

cddogBboatticttdexPtEQMB Npsli i B-1 gene anplified by the
prinmer set 17 conprising of SEQID No 3 1 and 32 FP:

coBRhint 9GHABHRPAAY! gségugﬁ deDahiptifd . phi
A%a%gaccaatgtggcgaat acac 3" (SE I%No.a%%glﬁa t% e pﬁlmer set 14
comprising of SEQ ID No 27 and 28 FP: 5' aacttttttgactgccagacacactattg 3'(SEQ ID

No.27) & RP: 5” ggatgccacceecccaaaag 3'(SEQ ID No.28)

Mycobacterium chelonae 16s — 23 s RNA gene amplified by the primer set 15
comprising of SEQ ID No 29 and 30 FP: 5' tggttactcgcttggtgaatatgt 3'(SEQ ID No.29) &
RP: 5' gacgttttgcegactacctatee 3(SEQ ID No.30)

Toxoplasma gondii B 1 gene amplified by the primer set 17 comprising of SEQ ID No
31 and 32 FP: 5' cccctetgetggegaaaagtg 3'  (SEQ ID Nos3l) & RP: 5
ggcegaccaatctgegaatacac 3'(SEQ ID No.32)

Chlamydia trachomatis polymorphic protein II amplified by the .primer set 18
comprising of SEQ ID No 33 and 34 FP:5' aatcgtatctcgggttaatgttge 3'(SEQ ID No.33) &
RP:5' tegaggaaaaccgtatgagaaac 3' (SEQ ID No.34)
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17" . Chl anydia trachomati s pol ynorphic protein I

anplified by the .prinmer set 18 conprising of SEQ ID
wdeoo834@nel 34 FP: 5 aatcgtatctcgggttaatgttge 3PCBBEQVEIN00334

No. 33) & RP:5' tcgaggaaaaccgtatgagaaac 3' (SEQ ID

No. 34) 18. Fungal specific portion of 28s ribosomal RNA

gene anplified by the prinmer set 19 conprising of SEQ

ID No 35 and 36 FP: 5' gctgggactgaggactgcgac 3' (SEQ I D

18. F¥:aB3pediBBortion bft SSAHBEIANE FACAL %ér@a&nﬁ(fﬁﬁ%}‘ ];alé\lﬁfiﬁl@} set 19

19. Propionj bacterium acnes specific portion 0

copaprisasof S 4o 3Raud 3feRB: angstgddaeigaggactdseaqd (SRR 113 80.35) &
Oc ri.sing of ,SE d 38 FP: 5'
99 %@’?’a‘%ﬁ&%%%°§%@%@%%°§<§%?§é§?@No. 37) & RP: &
ccqggt.attagccccagtttge 3' (SEQ.I D No.38) 20. am -ve .
19. Pw%?@%%r%% @wq%iseefgsﬁf ppraa(ﬁm&g 1&%@5@%@8@%@%&% aplified by

. i PAS, . S+ ' '
SRR B IS 00 By s

(SEEA T2 dlgfel) gfc BE at acgptaBaget SEGH D' (REQ T Nx38)G am - ve

bacterial aconitate hydratase gene anplified by the
20. Gpinh "RE IsRteridf spesific ipditigh of gHEB lgbhdNanfplifiedrsy & piftner set 21

S' ccaggt cggcggagaage 3! (SEQ 1D No.41) & RP: 5!

c %%%’%&@3& 33and &8P b Receerpagirgaggags (YEQ ID No.39) &
j , ' TR th [ t 23

R A AR EpadBOB RN 15, P T 5

ccgcecet gacgacct. ' (SEQ ID No.43),,& RP: 5? .
21. G ot PAEetqeatiy PR R SIRG Y O e ot 22 comprising
ofeBROAIIBNY 49farldhit> Fipn\seREA EARE3'SGIEMOESo M § & RP: 5'
SEQQg 45- 67 wer e obtai ned %;bggg%ba%t%? progr ams used}to
cogeesdggeegatgacopi EFQ IPdfo.4Dent i fi cati on of specific gene
segnents that are unique to pathogens nentioned. The
22. Gpmoberestgueciess lvgeny amplified by thef pranerGst 2D Bomprising of SEQ ID No

s TR P sseveuhoames SndPBO NGO byl Rebiipenoscatcag

3'0( 8.0 1AW ugpns. The probes can be anplified from
either of the strands of pathogen DNA. The probe

S 5 r iled as.helow 1. Probe e
Lt o G R A e
obtainedaigya caigpatt O plogednaCaed aa desiph ti@0primers for identification of specific gene

segments that are unique to pathogens mentioned. The probe sequences vary in length from 66-

90 nucleotides. The probes do not form hairpin loops within themselves. They share no
homology with any other amplicons. The probes can be amplified from either of the strands of
pathogen DNA.

The probe sequences are detailed as below:

1. Probe DNA sequence
“cgcttggtttcggatgggaggeaactgtgctatceccatcacggtcatggagtacaccgaatgetectacaacaagtetetggg
ggc” (SEQ ID No. 45) of Herpés simplex virus 1 & 2 glycoprotein D gene (amplified by
the primer set 1 comprising of FP: 5' cgettggtttcggatgggag 3' (SEQ ID No.1) & RP: 5'
geecccagagacttgttgtagg 3' (SEQ ID No.2))
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ggc” (SEQ ID No. 45) of Herpes sinplex virus 1 & 2
gl ycoprotein D gene (anplified by the priner set 1
weoeopniasiang of FP: 5 cgcttggtttcggatgggag 3' PSEQ2083/000334
No.l) & RP: 5' gcccccagagacttgttgtagg 3' (SEQ ID
No. 2)) 2. Probe DNA sequence
" ggcaat cgt gt acgtcgtccgcacatcacagtcgcggcagcgtcatcggcggt
aacgcaagacccccccg” (SEQ ID No. 46) of Herpes sinplex
. Pr¥bé DNAlgeqhetde 44 gene (anplified by the primer set 2
conprising of FP: 5f ggcaatcgtgtacgtcgtccg 3' (SEQ |
“ggmagagtaamgt@:gcwgc@g@@ceg@a@égp@taggcxgta@%@g@cmcea @EQ ID

Y5 el SR P L8 Wk s oot e pimen i g
coﬁfp‘fﬁﬂ@gﬁgﬂmﬂf gg@@ﬂig@t@@mcg BSBEQ I No.3)4% RPob' Her pes
nmplex virus_ 1& ol ynerase gene (anplified by
cegpELgptaesEaey (FQINOD ny of PP &
caagct gacggacatttacaagg 3' (SEQ ID No.5) & RP: 5
. PrgbeDbEcsamgenrzaacacg 3' (SEQ ID No.6)) 4. Probe DNA

R R PR o S A AR S A B B B P lgtgeeec”

(SHQPHS WNo2 ARPEF Na9e0Gaplek SRS 1 [& NDONAGbl@herase gene (amphﬁed by
Cyt onegal ovirus G ycoprotein O gene (anplified bKI '
theypriper sef étcompéléﬁa,grqf§i1’n§ cgrgqtgacggacatitacaagg 3'(SEQ 1D No.5) &RP: 5

kIR PRSI P AN DSED 10 No. &) 5. Probe DA

: Pmﬁ‘fy@%é"@&&’é“&gat aaagaat acaaagccgcagt gt cgt ccagaggat t ac
“tICHRERHIRb  Shccd Ridabdetdiet @é’fﬁ&%‘t&@t‘é&gddé gcg” (SEQ ID

Mor phol ogi cal transform n re |o ene anp
NQ h@) of Cirtomegelovgug Gl’tm?ppmtmg Oogens réamgh ed by the pr1mer set 4

o R R P AR ey IO SPGB Shr obe v

cgebdip@ittabgttacge 3'(SEQ ID No.8))
‘gggcacgt cct cgcagaaggact ccaggt acacctt gacgt act ggt cacct a

) 2paiOcakEhd09" (SEQ I D No. 50) of Cytonegal ovirus UL
Prgg geneé’%ltz:\1 (flfled by the primer set 6 conprising of

“oEBogabacyacEatrngalicetrgagagteR/gl SEQ R Eact)gall gRISEQ ID
N(c):.a%a&aéngr%%gzglg\%tn%%glgg)%%losé'ic(alsggxslfo%njng region II gene amplified by the
primer set 5 comprising of FP: 5' cggegacgacgacgataaag 3'(SEQ ID No.9) & RP: 5'
caatctggtegegtaatectetg 3'(SEQ ID No.10)

. Probe DNA sequence
“gogcacgicctcgeagaaggactceaggtacaccttgacgtactggtcacctatcacctgeatettgg” (SEQ ID
No.50) of Cytomegalovirus UL 88 gene (amplified by the primer set 6 comprising of FP:
5' gggcacgtectegeagaag 3'(SEQ ID No.11) & RP: 5' ccaagatgcaggtgataggtgac 3°(SEQ ID
No.12))

. Probe DNA sequence
“gotcttgeeggagetggtattacettaaaacteactaceagtcatttetatceatetgtetttgtetttcacggaggea” (SEQ
ID No. 51) of Varicella zoster ORF 29 (amplified by the primer set 7 comprising of FP:
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No. 12)) 7. Probe DNA sequence
"ggtcttgccggagcet ggt att acctt aaaact cact accagtcatttctatcc

wa@t@Bgiavé t gt cttt cacggaggca' ' (SEQ I D No. 51) BET/IN2008/000334

10.

11.

12.

13.

Varicella zoster ORF 29 (anplified by the prinmer set 7

conprising of FP:5" ggtcttgccggagctggtattac 3' (SEQ I D

No. 13) & RP: 5' tgcctccgtgaaagacaaagaca 3' (SEQ I D No.

14)) 8. Probe DNA sequence

5" gaeddce a8 CSEQUDN@ 3 ok Fe: Z0RR6ESEHARABAGR4IEHY(SE
Sigdch Spe it ESEQ P& s%% I%ﬁgb 3525@&% (SEQ

caagt aat acagat aact cgct accggaacgt " (

INAY9-EB) | a zoster DNA pol ynerase gene (anplified by the
prinmer set 8 conprising of FP: 5'

PradeddNAzageincgcat cattttgtg 3' (SEQ I D No. 15) & RP: 5

“%ﬁ&&t@agrc gﬁt:]ag%%@t%%ti:ta‘?ctatgatggac%c%%%a%alct%gggaiagt%gga%agga'taagtrcgcbtgccggaacgt”‘
(SEQADUNG 252 ARt B AReS DAL A %Fy%}@s%fgggé %g@%ﬁfeatb%ﬁ& AiRkr set 8

ccatcccctcccgcaac" (SEQ I D No. 53) ovi ruases
comrBHngehEP( aigsaittapegitgbstcattitetgd (FEQ IDAN0.95)cdMF: 551 ng

D! t cc 3'(SEQ ID No.17) & RP:
g 0929999 ata 3" (3EQ I'D No. 18)) 10. Probe
aggfttcg g%’%gc &ag&a‘%&g %gsggalﬁjgﬁ% (i%g
DNA uence
P‘Q"ﬁ&i@@é&%@é‘eﬁu gct acaat ggt cggt acagagggt cgccaaaccgcgagg
“ y 4) @
M A e et
Noy 53 Atenareirusse Heton Gemp (arsplifipddiy tPprifider set 9 comprising of FP:

t ctacacacgt qct atgg 3. ,D. No.19) & RP: G
56%8%%%0@ Cﬁcga@??t(?@g% 5 03'72 %3%%%%9%&%%%%&‘@%3&%@(2 D
NOg)sequence

"ggcct aacacat gcaagt cgagcggat gaaaggagctt gct cct ggat t cagce

P nggg%&?%t aat gcctaggaat ctgcc" (SEQ I D No. 55) of

ubacteri s ri bosonmal RNA gene region 1|1
“tgagphdataczdiacatigptepgiacapngosertgctiadopiya sz pabcthtdiddcadancegategta

eBE Ao OO GaLot ElRekee! psemprNolaepe tesiondt (pplified by
tHNWANKR GHEN & mprising of FP: 5' tgggctacacacgtgctacaatgg 3' (SEQ ID No.19) &
RP: 5' cggactacgatcggttttgtgaga 3'(SEQ ID No.20)).

~C

Probe DNA sequence
"ggcctaacacatgcaagtcgagcggatgaaaggagcttgctcctggattcagcggcggacgggtgagtaatgcctaggaat
ctgee” (SEQ ID No. 55) of Eubacterial 16s ribosomal RNA gene region II (amplified by
the primer set 11 comprising of FP: 5' ggcctaacacatgcaagtcgage 3 (SEQ ID No.21) &
RP: 5' ggcagattcctaggcattactcace 3(SEQ ID No.22))

Probe DNA sequence
“acgtcaaatcatcatgececcttatgacetgggetacacacgtgctacaatggacggtacaaagggctgea” (SEQ ID
No. 56) of Gram + ve bacterial specific portion of 16s ribosomal RNA gene (amplified
by the primer set 12 comprising of FP: 5' acgtcaaatcatcatgcecccttat 3'(SEQ ID No.23) &
RP: 5' tgeagecectttgtaccgtecat 3'(SEQ ID No.24))

Probe DNA sequence
"gcggaacgtgggaccaatacctgggttgggccggctgcttcgggcagcaactcccccgggttgaagaagaaaatcacccc
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"acgt caaat cat cat gcccccttat gacct gggct acacacgt gct acaat gg

acggt acaaagggctgca” (SEQ ID No. 56) of Gam + ve
whawsatdzaé specific portion of 16s ribosonmal RNAI/N2068/000334

(anmplified by the prinmer set 12 conprising of FP. 5

acgt caaat cat catgcccccttat 3' (SEQ ID No.23) & RP: 5'

tgcagccctttgtaccgtccat 3' (SEQ I D No.24)) 13. Probe DNA

sequence

gtcT (RRQIDINE FTT 684 851c 888N ABECHHYS NPB 64 ﬂ&gﬁﬁﬁlﬂféﬂ% th
cgccgggtt aagaggég%atcaccccgtcg (SEQ ID I\Io%g ye

PIApE¥A LD éemnmmg PEFRUY geggraspBemacapiarsd (SEDID Nuoe?é) ByRP: 5'

%ﬁgg%%%ggaccﬁé‘fﬁ@*@@%g. D No. 25) & RP: 5

14.P€(g%&%ﬁggeq%attttcttcttc "(SEQ I D No. 26)) 14. Probe DNA

« B
Sost ARSI SSSAREESSp IS AR penpaasanesses s
NW%@M)@P?WWWJ&VMMB‘&-Q% RN ggee anfrlifisidityithelptimer set

14 B BE T bR e R R aP R e e RFQ TR NoR) & RB: 5
géﬁtg@@@icl@(ﬁaé‘d‘ggﬁ(‘SE@EaQIOQ%)SEQ I D No. 2 8) ) 15. Probe DNA
se q uence

15. Prdb9 %5 LARGLd oot gaat at gt ttt at aaat cct gt ccaccccgt ggat ag
rotbagtl\%ggccggagcgtc (SEQ I D No. 59) of Mycobacterium

“tgg@mg&ggtgwwg@&twﬂmgtwwcgwgmag@n@tdggnﬁaad@gtcﬁ (SEOrID No.

GrabseheRis o tgead o5 Tys kAR 1E ERRA LY BE o ot 15

céiﬁ d & mo. ﬁ@gha&@g kRSt dA( SEQUPNNE29) & RP: 5'

cccct ct gct ggcgaaaagt gaaat t cat gagt atctgtgcaactttggtgta

sacgtecrgattecriplegySEQ BEOI30)No.  60) of Toxopl asmagondi |

B 1 gene (anplified by the priner set 16 conprising of
16.Pi6|BeDNAeapxehod gct ggcgaaaagtg 3' (SEQ I D No. 31) & RP:

ggc accaat ctgcgaatacac 3' (SEQ I D No. 32)) 17 %
W ‘gelBgegnaaagtganalicatgagtatetgtgcaactttggtgtattcgeaga ggfcgee” (S Q ID No.

60)%*1%9 Lehé z*@?}tg%é &1&%&%8&%6&&@%& 9@%?1%9&&15@8@@: 5'
t'ccott tcat cggttttcct (SEQ I'D ' No. 61) o
cChictgeiggicgaaangig 30 I\iﬁEQdDd@d) Jhp&RE:S' pgaghedantctdegaatacac 3'(SEQ ID

Ng%%lified by the primer

17. Probe DNA sequence
“aatcgtatctcgggttaatgttgecatgatgcetttatcaaatgacaagcttagatecgttictcatacggttitcetcga™ (SEQ

ID No. 61) of Chlamydia trachomatis polymorphic protein II (amplified by the primer
set 17 comprising of FP:5' aatcgtatctcgggttaatgttge 3'(SEQ ID No.33) & RP:5'
tcgaggaaaaccgtatgagaaac 3' (SEQ ID No.34))

18. Probe DNA sequence
“gctgggactgaggactgegacgtaagtcaaggatgotggceataatggttatatgeccgeccgtettgaa” (SEQ ID No. '
62) of Fungal specific portion of 28s ribosomal RNA gene (amplified by the primer set
18 comprising of FP: 5' gctgggactgaggactgegac 3'(SEQ ID No.35) & RP: 5'
ttcaagacgggcggcatataac 3(SEQ ID No.36))
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set 17 conprising of FP:5" aatcgtatctcgggttaatgttgc
3'(SEQ ID No. 33) & RP:5' tcgaggaaaaccgt at gagaaac 3'

W@ 3EQ1kdd3odNo. 34)) 18. Probe DNA sequence PCT/IN2008/000334
"gct gggact gaggact gcgacgt aagt caaggat gct ggcat aat ggtt at at
gccgeccgtcttgaa” (SEQ ID No. 62) of Fungal specific
portion of 28s ribosonmal RNA gene (anplified by the
prinmer set 18 conprising of FP: 5

19. PEHbE OONIRGE@RgEACt gcgac 3' (SEQ ID No. 35) & RP: 5
tt caagacgggcggcat ataac 3(SEQ I D No. 36)) 19. Probe DNA

"tgg@g@@gg@tgagtaacacgtgagtaacctgcccttgactttgggataacttcaggaaactggggctaataccgg

t
DR B DRI RIS RGP | SRS
RRAOginefaplifiel bythedeings s&ldaiohipeispQIofiFeNs' efgcddaszagiagtaaca 3'
ri bosomal _RNA g enegg anpl-ified béthe prinmer set 19

(L H? No 1 SRPEPccggtattagrgecgatiecy bt HadP A3 (SEQ ID
No. 37) & RP: 5' ccggtattagccccagtttcc 3 (SEQ ID
20. Prabe 38y sapienéy obe DNA sequence

T LG DO T s ke i Lot A TR R

NePepiofiGEaRonE batteAhl sP¥EifiBpaeion of gms igbh&GniplifieB ®y the primer set
(grl mer set 20 conprising of FP: gcg caa ttc acgac

compmidg of ], 3 0gecgerpaticgacgacat d§ e ( SEQ

quence
Céﬂpc%?%g‘fg%%%é%%ga@%@g@gg@ gcgaggt cct t cagt t cgt cgegggt ¢
SEQ I D No. 65) of Gram-ve bacteri al
21?%?&’8%?‘&?%%‘? at( ase gene (arrpl) ified by t\rge pri merI set
"c%aégt@%&%@é&%h@&g@égﬁ@gog@gg@&ﬂﬁ@ﬁ%@@%@%%@%&%%@ﬂ

caccggcccgat
N2265) pf §lyampPinAa bgetqu@lna@emtate hydratase gene (amphﬁed by the primer set 21

C acct catca et 90 t t ct gat gcc

CO ésg% ft?‘%‘; é,gg:g’gg ? @ﬁ%ﬁfﬁ# 461\3/ b%nucl ease
ccheédpRbezatipt BT (mthNdwz)prl mer set 22 corrprl si ng of
FP: 5' gccgccctgaccaccttc 3' (SEQ ID No.43) & RP: 5

7. P%QQEN{AQ&&‘&&%M cag 3' (SEQ I D No. 44))
“gccgecctgaccaccttcatcagectggecggecgttacetggtgetgatgecgaacaaccege”
(SEQ ID No. 66) of Gram - ve ribonuclease 1 (gene amplified by the primer set 22
comprising of FP: 5' gccgeectgaccaccttc 3'  (SEQ ID No.43) & RP: 5

gegegttattcggeatcag 3'  (SEQ ID No.44))

It seems to be repetition

In another embodiment of this invention target sequences with SEQ ID Nos 67 -88 were

generated from the probe sequenc‘es using computer programs. These targets are used for
immobilization on inert matrices such as nylon and cross-linked using UV-radiation or
chemical fixation. The targets were chosen according to the following criteria:
1. All the target sequences are pathogen specific and do not overlap with any other
| sequences of other pathogens.
2. All the target sequences are in the size range of 23 to 38 bases long

3. All the targets have uniform melting temperatures in the range of 58.9 °C — 88 °C
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4.

It seens to be repetition In another enbodi nent of

this invention target sequences with SEQ ID Nos 67 -88
wowoos/1gener at ed from the probe sequences usi ngPCDIR0082000334

prograns. These targets are used for inmobilization on

inert matrices such as nylon and cross-1|inked using

UV-radi ation or chem cal fixation. The targets were

chosen according to the following criteria: 1. AU the
Tharig@tt S@UERds e®side dn Nt hagtidos pegioh iagd adud ndo corthin forward or

overlap wth any other sequences aof other pathogens )
TeyeTSA| DTS SCqUEPERSt SOstbéfdélPré%dspr&g%S (with PlaQdPdos %ﬂggl )ffo not bind

L0 . Al the targets have uniform

nﬁl‘“”i’%ﬁ%@@%gr&%%ﬁ n the range of 58.9 OC - 88 0CA.
AThthet targgest areedpsizned sn rsesh dewayn thalh eheynpiatohoal! tleghuclectivd bases

do t _cont ai orward or reverse I mer, sequences SO .. .
ZEREELY KT [riBEds PURAICIEaRs e §7obeg F9E Fistpagh IS limited
PG o EREF ISRk int the HRIERE of B PRILR- sos tbhsubdBybridization.

targets are designed in such a way that they match al

the nucl eotide bases generally. However if there is

i smatch in,so f the probes the msmatch is |limted
The targTSHRLED AL aRTBePln d PAGRES, 118 T Tt ST oF {he

probe SO0 as to ensure hybridizatio

1. SgecarrdrgsaicaralcaessiraisagiacRogatigsty 3@?&31)3%9 ©7) the target for

10.

: gt acaccgaat gct 3" ( SEQ
ORI asamnass mongg a0t

t“for  HSV glycoprotein D anplified
ner._se

by the pri 2.

el Bbodibad Sipladen L SEQIR Yo (8809 prrg foggfsV UL 44
atnplfib@bg e prizferkd&2 UL 44 anplified by the primer set 2

3. 5'tccccctggacgggt acggecgcecat gaacggeccgggg 3 (SEQ I D

5?gc%cgtgk%éig:%ﬁggéécg?&éé%?gﬁ@é[g& kY TGEAS D WGHL6RH e tat Rl for HSV

pblyatpydsa gasaanpli Ggdirabagringe gttt3gt g 3' (SEQ | D No. 70)
the target for glycoprotein O of COW anplified by

gﬁ,g@ﬁa&%&gtét&a%@cgﬂg@@m qIDCRG! P)aBE Cardet(OEQ cBpM®ein O of
0

the target for norphol ogical transformng gene I
oprbived &Y vy setdhpl i fi ed by the prinmer set 5 6.
5' gact ccaggt acaccttgacgtactg 3' (SEQ ID No. 72) the

St amtagedagbogcagiiotc®@® 3ESIBQAD No. 71) the target for morphological transforming
gene II of Cytomegalovirus amplified by the primer set 5

5°gactccaggtacaccttgacgtactg 3°(SEQ ID No. 72) the target for UL 88 gene of
Cytomegalovirus amplified by primer set 6

5’cttaaaactcactaccagtcatttctatccate 3°(SEQ ID Ne. 73) the target for ORF 29 gene of

Varicella zoster virus amplified by the primer set 7

S’ttatcatagaactgegtaaacactcggcaagtaata 3°(SEQ ID No. 74) the target for DNA

polymerase gene of Varicella zoster virus amplified by the primer set 8

5’ ctatacccgecaacgctaccaacgtgeeca 3°(SEQ ID No. 75) the target for Hexon gene of

Adenoviruses amplified by primer set 9

5’tcggtacagagggtcgccaaaccgegaggtggagetaa 3°(SEQ ID No. 76) the target for

Eubacterial 16 s ribosomal gene region I amplified by the primer set 10
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Cytonegal ovirus anplified by priner set 6 7.
5' cttaaaact cactaccagtcatttctatccatc 3' (SEQ I D No. 73)
wo b@stiasget for ORF 29 gene of Varicella zost ePCIN2068/000334

anplified by the prinmer set 7 8.
5'ttat cat agaact gcgt aaacact cggcaagtaata 3' (SEQ I D No.
74) the target for DNA pol ynerase gene of Varicella
zoster virus anplified by the prinmer set 8 9. 5

11. se&g'atga@@ geat@edancarggiogace a33SEQEQD DNo. 77)the hearget for
targe or Hexon gene of Adenoviruses anplified by
%lba@gqaalsléts rgj:aoygmal gene region II amplified by the primer set 11
5't cggt acagagggt cgccaaaccgcgaggt ggagctaa 3' (SEQ | D No.

12. 57@}1c¢tg@ctaaacgaegtghtaca BUSEQ B Ny, 78p the tairdoo Swrthe 1§enibosomal gene

g%&i?’ﬁ%&‘é%%é%%%é?@%&@%‘{o h@%ﬁ@%@é@ 0313 (SEQ 1D No.

7/7) the target for Eubacterial 16 s rlbosorral g(h
13. 5 dgesiizepeceanisriteacaeraspaciorscoseeitel’ (YR D) Nop 79 the target for the

R Rt %E%WWQ%%“%??%%@%EY AR e

fied th
4.5 "Ef%g%fae@é%%@g @@@Jﬁﬁ%@%@% toe o 168730 prgene of
Nobd@dritih ?orttﬂh&w&mf)ﬁ’ﬁed hBe MiBcPétagne of
Mycobacterium tubercul osis anplified by the priner set

- 15. Stl ﬁ?téagt?aatc% &19(?1%&%%§Q§§@13W %ﬁg&lg{{:a?ge:g’ 5 4RE 1629 Rl\%g)gene of

A@wbb&aﬁmlchdbmdmphﬁadabmhebnﬁﬂr kdthé priner set 14
15. 5' tttataaatcctgtccaccccgt 3' (SEQ ID No. 81) the

16. 5 %ﬁﬁzﬁtgfagﬂéat&%lgcal@ﬁg%?@mqe@% fthé\ﬁi%pﬁﬁtlﬂr béH¥® of Toxoplasma

chel onae Ified by the priner set
gandi eoplifed 3ath§tnylt@€tr§atclt6ttg 3'(SEQ 1D No. 82) the
target for Bl gene of Toxoplasma gondii anplified by
17.5¢ h&gdlg&tﬁﬁf:a&@acé@cﬁe?gatcﬁ: 3°(SEQ ID No. 83) the target for polymorphic

gat? Q?‘ aat %ﬁ Cttagfﬁi:by&)@fp@% . 83) t he

trachormtls arrpllfledb the prinmer set 17 18 5'
18. Syteteagtcasgegtpstagorigafe éf@ﬁ@ P NGEIQ) It taieget 8x)the H&s ribpsgetal RNA

f or 28s r| of all fungi anmplified
o ot AP pPRR b B s SHMPSHE0  agcgccar cagegagoat aac
3'(SEQ ID No. 85) the tar t for the 16s ribosomal I\l@

19. Sy eeBcaiicapigiiessnagaiare Al Of éPe%TOaﬁ% f8Eeeh fox fhe 165 ribosomal

RN A Befe §€Propibnibacterium acnes amplified by the primer set 19

~ 20. 5’ aacacctacaaggtgtccggeggettgeac 3°(SEQ ID No. 86) the target for gyrase gene of

gram —ve organisms amplified by the primer set 20

21.5° cgaggcaggcgaggtecttcagttegtegeg 3°(SEQ ID No. 87) the target for aconitate

hydratase gene of gram ~ve organisms amplified by the primer set 21

22. 5’ atcagectggecggecgttacctggtg 3°(SEQ ID No. 88) the target for the ribonuclease gene

of gram —ve organisms amplified by the primer set 22

These oligonucleotides reported above and used for immobilization on inert matrix were

confirmed (by sequence analyses) using products generated from standard DNA as well as
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20. 5' aacacctacaaggt gt ccggcggcttgcac 3' (SEQ I D No.
86) the target for gyrase gene of gram-ve organisnms
wa@opkilidzed by the primer set 20 21. 5 PCT/IN2008/000334
cgaggcaggcgaggtccttcagttcgtcgcg 3' (SEQ I D No. 87) the
target for aconitate hydratase gene of gram -ve
organisns anplified by the prinmer set 2 1 22. 5
at cagcct ggccggecgttacctggtg 3' (SEQ I D No. 88) the
clinical sha¥p@8! Thek deifiercbd aRrUGHig@S End) B8 fnof kabwn (e d¥s@EHRdSIOB either
~anmplified by the primer set 22 These oligonucl eoti des
multiplex @pplesiP&@Bove and used for inmmobilization on inert
matri x were confirnmed (by sequence anal yses) using
products generated from standard DNA as wel |
I et an e s A PP O P43 S Rt doing al
or a few primpt ests BCafordsaidywheramalhére mivherdicarbé usdd topethpr msesingle tube -

. inveniion,a [ tiplex PCR assay | r,ovi ded usin b
using wnipith thgiaby e SBRENoE. APOPOSLE P APETREPRP R C for 3
minutes, PSILIWBHE D Relesed5 tseanibar 60 fca- &i fg] &5 eddadyist 79 °C and 45
uniformtherimal cycling conditions, conprising of a

seconds A QA AC follenyed by b0 ofimges eriston & thy ieaetion at73 'Cowed by 40
cycles of 45 seconds at 60 0OC - 64 0C, 45 seconds at
72 0C and 45 seconds at 94 C foll owed by 10 m nutes
In a furtl®x eabotnen®ftht k& dfgaEhdronwvitith 42 ebelédatsf ¢fidt i a biotin moiety
. enbodi nent, the set of priners, which are | abel ed at
enabling geteetiqn Qf<qolyred Biog¥stn i ety enabling detection of
coloured product. In still another enbodi nent, the
said priners are | abel ed by fluorescent |abels such as
In still amtigarencbodimentetheesaid prichert areclabeled By Wmosscan dabels such as organic

T L TR A At
such as RRARIA Tt d¥t R aty300 A5 &aKlihd BQEQRAAI mﬁ%[bﬁ‘éﬁ@nt@@é‘rhﬁ@g device

or m croscopy. ‘I n anot her enbodi ment the present

or microcapent i on provi des the use of the said pool of priners
and probes wherein the assay is a real tine PCR for
detection of the pathogens. In yet another enbodi nent

In anothdrgntiydaaemtthé PrsaitiiBvenbibl Prdiesestthe uss ef tik saltep@ioff primers and
ool of priners and probes wherein the assay Is a rea
probes whengin thepsseyis ytpghiime FCA fos detsetioneiitbyBabPEens: ¢l i ni cal
sanpl e for nonitoring prognosis or therapy of the
di sease. In still another enbodi nent the present
In yet anothee Riribodinpene vhedpresdnh énvention pravivies she dsepafdthe ghidopaohef primers

and probes wherein the assay is a real time PCR for quantification of pathogen in a clinical

sample for monitoring prognosis or therapy of the disease.

In still another embodiment the present invention provides the use of the said pool of primers
wherein the detection of the amplified product could be in the form of a macroarray or a slot

blot or line probe assay.
In a further embodiment the present invention provides a macroarray consisting of the said

probes fixed to a solid phase comprising of nitrocellulose, nylon, charged nylon, glass, or

polystyrene.
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wherein the detection of the anplified product could

be in the formof a macroarray or a slot blot or |ine
w@e@bai@scay. In a further enbodi nent the presPOI/IN2008/000334

i nvention provides a macroarray consisting of the said

probes fixed to a solid phase conprising of

nitrocel l ul ose, nylon, charged nylon, glass, or

pol ystyrene. | n anot her enbodi nent the present

i nvention provides a nethod for the detection and

di scrjm.nati on of pathogens causing syndraonmes such
In anothegs %%%%n%%%%?$%ﬁ HERdon DRGSR oy methgd {refhe; detggtion and
|
discrimi %Idélgk%f{éidaﬁlo%’én ¥t pfhg af;yh&m% %f}ﬁ%r %Esfélz&:ileﬁg g&ﬁg{ﬁﬂﬁmﬁﬁm@ %r keratitis
or uveitis yor oGt o nrensmstis, Werene theapatlosgens tosbe dstected are Herpes simplex

viruses g%g& xl‘ggtgfsr}%fgglogg&aeg érllca %q oSl té’bég o aﬁ E{slbacteria Gram-
positive t USBAGINOSI GraIM’rié@Q@&é e'b'aétehﬁhel?ﬁﬁgﬁ' . M BRackBH URberculosis,
fortuitu Toxopl asma gondi i, Chlanydia trachomatis.

Mycobagteriumi |chelgneit h&dycehaséatiume nfortsiempr Eexwmlasingy egoridiin  Chlamydia
trachomez vides a nethod for the detection of an individual
athogen anongst a group of probabl e pathogens causing
an eye or nervous system di seases with simlar
i festatjons. In yet another enbodlnent the1gresent
fogi

In still a}nﬁa@ﬁpp@ﬁ WWlﬂéeegreé‘?W 1mﬁntt1p}5|pég(v1 9 dgtection of an
d geh t

in 1v1du§1%a?l‘ﬁf Ien%}éﬁgfﬁ&% ;Hn%’ 8p of golﬁagfé %ﬁﬁ)g@l%e%ﬁl%?lggflleg Efv@h@ system

d1seasesszatldsmlg:amamlﬁ®tatmnbel ng investigated for the detection
of any one individual pathogen or groups of pathogens
present in the clinical specinmen. In a further

In yet afStRQAMBSEimeRehRI AR inveM e bﬁ’)%déﬁ %57 Qﬁﬁn@leﬁ@d‘l@ @sda9rusing a
the sinmul taneous ‘detection of all th at hogens

select fepauraAllnef thg pemes asofonesad, wiheseiniaon chew trompengauised by a few or

Nt 0

all of ‘chéJ Xa% Méanf]sms IF%f gbrtng'elsﬁ gar%gﬁe Por 2% ?Q§c§ﬁ) 2oaf ﬁa%yenF ru(l)drﬁndual pathogen

or grouppafpﬁhbgefhbfpfdsémﬂ’ig tlieranmdah@e&ﬁhdl.i nfections; [b]
extracting DNA froma portion of or total sanple as
obtained in step [a] ; [c] conducting a nultiplex PCR

In a furthé'e ﬁb%&@%r@@&é@in%& dnrbrgjvﬁé{'a %Qihog n?tﬁ%e&fs detection
priners as c et a |ot or

of all thé patbogems entsing extens! andarsinfection céndqaigha:lmstls:)ér W;s or retinitis or

meningoencephalitis comprising:

[a] obtaining a clinical sample from patient suffering from the said infections;

[b] extracting DNA from a portion of or total sample as obtained in step [a];

[c] conducting a multiplex PCR for the DNA as obtained in claim [b] using a pool of
primers as claimed in claim 1, labeled with biotin or fluorescent tracers and
standard reagents of PCR;

[d] denaturation of the PCR product as obtained from step [c];

[e] hybridizing the PCR products as obtained in step [d] with targets immobilized on
a solid matrix;

[f] detecting the DNA hybrids on the solid matrix as obtained in step [e] by

enzymatic or fluorescent methods
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[d] denaturation of the PCR product as obtained from

step [c] ; [e] hybridizing the PCR products as
Wo@bioditmasds i n step [d] with targets i mobili zedPONINR2008/000334

solid matrix; [fj detecting the DNA hybrids on the

solid matrix as obtained in step [e] by enzymatic or

fluorescent nethodsln another enbodi nent the present

i nvention provides a kit for the sinultaneous

detection of all the pathogens causi ng external ocul ar

i snotBL O ERORIA B AL S Ve LS B LS5O o

the patBeféns RUESARE RidrAB! Scudd AFQKBAEASHopRIhaAnRR & Yv&fis l3}"3{*etinitis or
targets as aforesaid i mobilized on a suitable soli

meningegpgspheliticqomprisingar d reagents required for the

[.1 £ [ f ol ynerase .chai n reaction; d)
%{Tglrﬁé)g; gﬁl‘roehg%gn g%&%@%&%%ﬁ%ﬁ?ﬁdi zing the PCR
Bl hétrie of PNl e bts hoafofegaid imetbibilizee dn ABLItike 861idNMdport;

robe e) standard reagents required to detect the

i ﬁ%ﬂnawbwa?%dewf@éu@r sthe amplificatien oft PYA Apidpolymerase chain
di s&dchigh:nation of the specific causative pathogen(s).
In a further enbodi ment the present invention provides
@ stenbiad feagertheegiirad| faankduklizieg ¢hé iRER afmplifledt p@ducts to the
pat ho S _causin ernal ocul ar infection,
ené@ﬁ%ﬁﬂ%ﬁfrﬁ%@( &B§MW€?5or retinitis or
SERIRGRENEARAR debhifedCRN RIS NDfind1 Ay beRL ARl Pdhcl for the detection
clinical sanple frompatient suffering fromthe sai d
i nfad diseriminatiph of therspedifie gaudhtivef patimgan(sr t i on of or
total sanple as obtained in step [a]; [c] conducting a
mul ti plex PCR for the DNA as obtained in claim][Db]

In a furthed engbcaliperttlth@preperit ifeati@Sprafiles & Mlcthod BP Hle@dnMitdRous detection
biotin or fluorescent tracers and standard reagents of

of all thpepthopeys Futing grigrabpcwar miketiporendepkibelmitis oo hyailinetretinitis or
N e

[apmobidiningd ctinical ssolplafromtpatiant suffering from the said infections;

[b] extracting DNA from a portion of or total sample as obtained in step [a];

[c] conducting a multiplex PCR for the DNA as obtained in claim [b] using a pool of
primers as aforesaid, labeled with biotin or fluorescent tracers and standard
reagents of PCR;

[d] denaturation of the PCR product as obtained from step [c];

[e] hybridizing the PCR products as obtained in step [d] with the targets as aforesaid
immobilized on a solid matrix; |

[f] detecting the DNA hybrids on the solid matrix as obtained in step [e] by

enzymatic or fluorescent methods.

EXAMPLES

The following examples are given by way of illustration of the present invention and therefore

should not be construed to limit the scope of the present invention.
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[fj detecting the DNA hybrids on the solid matrix as
obtained in step [e] by enzymatic or fluorescent
woreiRadsos EXAMPLES The fol | ow ng exanpl es ar e POCT/EN20(8/000334

way of illustration of the present invention and

therefore should not be construed to limt the scope

of the present invention. EXAMPLE 1: A nultiplex PCR

was carried out with priner sets 9 and 18, which can
EXAMHHE Lfy the hexon gene of adenOV|ruses and polynDrphlc
A mult%}éég Ed&g V!/as e iralod) ocﬂlft v%(gll Pfafg drI s%?t 2 héc res #\'\é‘(he'gexon gene

HoX cont Al ne
of aderfo&[r\dﬁsdma ﬁiﬂ)l}frﬁ(\i@hﬁ@rwe[ﬂfﬁfg‘ene %@@Z’M@ﬁzﬁfza @i@@boiﬁatﬁ‘s'ﬁ@spectwely. The
d- CTP and d-GIP, 2 units of Taq pol ynerase i n
PCR m?ecmwnwd 10 1920 pmotessach ofthenpiaed and gevierreinrymerg) 29904M of each
d-ATP A& LA, Q. CTFPAi@@@Tﬁ@u&tM faggg rald ﬁcﬂﬁﬁh\ﬁ‘?latki’cl  pH 9.0, 1.5
prevent anplicon cdntam nati e cycling conditi
mM Mg@b S)mMQ(GDlm 0B %6 galatimgtl nBV HINT A @nd 3Qumiti ofITBB glymosylase to prevent

ete di tion.of any.anpli nc:on m nan .
amplieqf FOR GO o ) A P T P8 IOFULGHODEF § 5 C or 30 minutes
for conzplété”d@g%stlcﬁrpbf ot Qofitdilifmth MmukGPB09cal d@&t&rﬁg step of

0 seconds at C and 45 seconds at 94 0C fol | owed
94 °C foy 5 nonwes lf@léfsw‘ékbseﬁ% cylendf 4Sheecordscrt |66nCa{45 s'e_coads atT/IQe C and 45

secondE to %P Gé féiﬁ% ?;(? ?mm%ésé g%%?sg%ﬁgf ﬁl‘pq tlogtagzg aFd rol?luct was

analysddfby16%9ag@fosa@eh(?\/sl cfemgoeﬁls’bén 115) Fﬁg! 10bothhe pats @ot Q&iﬁhﬂ@@ Standard
used for anplification, 1: 6% Agarose

DNA of |l pgtof gdgnovets bl @ﬂfmﬂgnyﬁél Y Yas ‘@,S@d é@rm@tfyawn

uni plex & multiplex PCR for Hexon gene of Adenovirus &

C. trachomatis genonme Lanes: NC - Negative control 1-
FigureRo $i% iAgarosengel electroﬁﬂemwgnams slibwm@dhé ampdified prodhcts of uniplex

C. .t is 3 - Ve Cco - multiplex PCR
& multiplgx ﬁ’gﬁf ?‘{?2[&%2‘0(‘3 gepﬁ&? I‘i‘&t‘FHPY%)‘S M tmwwﬂbwome

| adder EXAMPL X PCR was carried out with

prinmer sets ch can anplify the

d ycoprotein DRIA Pol yner ase genes
respectively contai ned 10

=
=7
=
=

Lanes:

NC — Negative control

1- Positive control - Adenovirus

2 - Positive control — C. frachomatis

3 - Positive control — multiplex PCR (Adenovirus & C. trachomatis)
MW — 100 bp DNA ladder



pnol es each of the forward and reverse priners, 200 nM
of each d-ATP, d-UTP, d-CTP and d- GIP, 2 units of Taq
w@oelogmesace in 10 MM Tris-HO pH 7.5, 1.5 nv MxX/EN20681000334

KO, 0.01%gelatin, ImM EDTA and 1 unit of UDP

gl ycosyl ase to prevent anplicon contam nation. The

cycling conditions are being incubation at 37 0OC for

30 m nutes for conplete digestion of any anplicon
EXAVHIA 3ivi nants, 2 minutes at 50 0C a denaturing step of

d
BB e o A PR S
Glycop&ttei%D OCLf4al du@/\BNIAbPol%QlefﬁsB SeRss ﬁéﬁe@ﬁ%l? nrigf P@Remlx contained 10

gﬁ:éégln at 72 0C. The product was anal ysed b
m"leszf& @IW ardan¢ rgyerse psigers, 2A0 rMyof QaCQId-Aﬂ"HedﬂﬁlFlbd CTP and d-

¢
ore 9RS6S 64 pOB L ) B A RIS Tl g oo
gelatm,gl rybbﬁDﬂtAeand D,uniDNA IODP)gTWoaﬁlese tdlpredicht 64plieBs cOhtamination. The

i ?& ex \/rungS : NC Negati ve

cye mgccé’% 'gps ‘1“ Yeatiodrtt A4l Cgil%f/égﬂlétl"@ﬁ iﬁorwomgeté Wligestion of any
licd208d i Arii@,

S 0 AP G, S i, e

by 40 ciygles phit2secPi #ict §arbisecomistat 7R '@ apd Uesecames at 34 °Q followed by

0 i Syl GRER PR S5 DR SRSLSLD B BeEL o .

can be sbAdeRiRYR allslasthaRzcped yoranpniedprotein 11 gene of
Chl anydi a trachomatis respectively. The PCR m x
contai ned 10 prml es each of the forward and reverse

; [ S ALP d-, UTP, d- CTP
—g“—%Fl e H%g ‘%g%g)l § 8%+ Ll?&?sé% stogram, showipg ﬁlﬁ 'W‘i‘éln&—lfd pypducts of
glycop®t@n Di DN AldobyfitrAse, Megn&;m&?ﬂeﬁs lek VHE{THASV)

and 1 unit of UDP gl ycsyl ase to prevent arrpl i con
contamni nation. Thé ngegondi tions are being
i ncubation at 37 “HWnutes for conpl ete
di gestion of any “contaninants, 2 mins at 50
0C and a denat ur of 94 0C for 5 ninutes,
foll owed by 40 cy seconds at 60 0C, 45
seconds at 72 0OC ¢ s at 94 OC foll owed by
10 m nutes exten action at 72 0C. Five

t ubes of the
E a7bp
78hp
70bp

Lanes:

NC —Negative control

1-Positive control glycoprotein D region
2- Positive control DNA polymerase region
3- Positive control UL - 44 region

MW - 100 bp ladder

EXAMPLE 3

A multiplex PCR was carried out with primer sets 1, 2, 3, 9 and 17 which can amplify the
Glycoprotein D gene, UL 44 gene and DNA Polymerase genes of HSV, hexon gene of
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PCR m x mentioned above were incubated wth the
foll ow ng DNA preparations where in the tube NC did
wmoeaosneses ved any DNA tube 1 received 1 pi cogrBaoT/mN2004B360334

DNA, tube 2 received 4 fenmtograns of C. trachomatis
tube 3 received 10 picograns of adenoviral DNA and
tube 4 received all three DNAs in the quantities

nmenti oned. The product were anal ysed by 6% agar ose

adenovigeks adklspoiﬁmoi;ﬁlcsp‘iefem il gEn@ of Ghiahlyd@argBogetis Aspdctitél§dThe PCR

u ?% I ect rophor et ogram show n
mix CODE’ng %ﬁ%mp eé&a%‘? ﬁ@!@t e A FGVSFI8Privags.F 0 i¥iirongh d-ATP, d-
UTP, d9eHB 3hd idEeet ?gﬁﬁ?@\gé%pblgme%e%' Y)emmgfﬁsogc% PH 9.0, 1.5 mM

Positive cont sitrve contr
MgCl, tﬁ@dhﬁﬁ‘ht@ 8)%3gel®os i imMeEDTAL amd l(lﬁdEnﬁ\UDEJg)yoésylase to prevent

amptccFOS S SRl sl . SSNRE ML 0L 88 e

for comﬁlé’ceedi%ésftloh@&" amplibdh fAnhiBade)- 2 Bifns £30 o@gand735déﬁﬁﬁim§§ step of
In 0,26 N Na 5@;1&4) The menbrane was then bl ocked

94 °C foi5i mpuges, Stipwed qymg 0643 ssoDEs airfed) OuiSSaconsts abAe °C and 45
sesonds 98 2Ly T A SRS B AL B ST 95 s of e

PCR milyrheritidihed dbdvarwete hﬁnﬂbﬁtedtmﬂﬂth@ olldWring DXIK e slirat@ins Gvhere in the
menbr ane was vva(nqu five times for three m nutes

tube NC@%@WOF FPCFlXe SPE DM et Frgeiyed depamsTantRE HishbNtheubma received

oSty B R AL B B0 0 BT s e

receivedaaiithfeeIONAwGR thezmanthﬁetsanerﬁﬁnad ﬁI]ieqsoduct @érd0dnatylsed by 6% agarose
LA g;oane%g%/?ﬁhedflvet s three m nutes each with
gel. AS e DeSEELIng 1R ¢ 131l SeHS 2qLIap nt of color, the

rrenbrane was i ncubated for 10 mnutes at 37 OC with
of Di am nobenzi dine HO per nm of phosphate
_lgm&r% e%g@dos%ql n!@ctwnbompmamaﬂh@mmg theragnplified prasictspdt s

nce .of. speci fic pathogen. Figure 4.
m“ltlpl%pgﬁog#&fl c“ %‘@lfemé’flgay spotted on nylon
nmenbr anes hybri d| zed with anplicons fromnultiplex PCR
for identification of exter naI ocul ar infections
speci fical | iHSV, C
trachomati s :

}'.‘-——
= } 70-876p

Lanes:

NC —Negative control

1- Positive control (HSV)

2- Positive control (C. trachomatis)
3- Positive control (Adenovirus)

4- Positive control (All three genomes)
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Skib ***"*" Ay'""L | FLtn QGniU |afecticHM| J HSV C

T V DNA Arrays (Left to Right): Tenplate of the DNA
w@e@Ba4spot ti ng on nyl on nmenbranes. HSV - Her pBGT/IN2008/000334

Si mpl ex virus showi ng spots |abeled as HG = HSV

gl ycoprotein D HDP = HSV DNA Pol ynerase; HUL = UL 44

gene; 1st Conp.= Conplenentary strand probe of HGD, CT

- C. trachomatis AV - Adenovirus. NC - Negative

MW — Hﬁ;@!’ﬂlg'éé{ oféw_?V74 DRIy BREm e Biah €l kel spdtiel vatidl 0cpmolds@Mtargets
Menbrane hybridized with anplicon from

with SEQ &Eé\foz 67 A8FmdRb T nere $3/8r0.20 Eéﬁ?@ﬁ&ﬁgé’r}gﬂlﬁ @@ﬁmbrW@%@én

blocked ﬁsﬁ%é’gp 2 #coi@n%ﬁh?g% g?ngg\,h%a 82%% blgeﬁ%(ﬁﬂfa y!\‘(

amphcoxfsszge heated taWy& b aue tlemiinsmad inéreduh am SSPELEmtainiR8®. m/st and

hybridizf KB SHEY Ay GheR ST At oh LEHEn BT Bgs DRSSy ties fo
three mlﬁﬁ&déajcg i 1% JRPE Hnkang ol lwgD%oTH@ElLeﬁﬁrﬁ%%s%cﬁbQ%d with
forward and reverse prinmers, 200 each d- ATP

Streptavxdlmp’@pmda@d@nmgdtedn GIRV BrissHCI pHE4 Eﬁaqalpn@yl% B&de 156mM NaCl

and 0.3% Brdim - Adieh sl & 37 g MsheRR i Resteq fu@ufidthree

minutes Ba[c‘h\/\ﬁiﬂ{ tha ¥Rk GaffeiC P6i ddclbpticanof dONG, TéGhdmraf® R} fncObged for
g incubation at 37 OC for 30 mjnutes for

10 minugo st Eewith Jeomeh Lowminapensiine Hoh peiomt ahativaniass e sl
5
The appdfrAib 58 bRl 10k 3éls HAGARI BRI SR 6 FurflouckO" ©

45 seconds at 72 OC and 45 seconds at 94 0C foll ovved
10 m nutes extension of the reaction at. 72 0OC.

_ngm:t Rhoogaphial heRIATT-AFERY FRAER a'advéowlrrﬁe%at/%dmd with

amplicoff frhol B (les PR 0P IMenRERRRIT bt QG B Aak TndBods pRcitically

identifyingrgengmassf HSWIG tmekm&tasmleﬁ))mrust ube 2 received 100

...fentograms of MortuitumDNA tube 3 received 100

: 5. 0f .M chel onae  DNA; 4rrece

R Aa**@ﬁn@ll i DNA L Fig
es-each spotted with 100 of -
EQ;|B’iNo 79, 80,/ 8 1 andi82 in 0.2 N NaOH T

Men bl Qc%keetwwg 2X%. SSRE cont

E %"apr‘-uﬁgmiv g o R ey
In one m of 2X SSPE cont ai ni ng 0.1% SDS and

DNA Arir%lyg r(tgrlt %oeﬁlgth%r. szpﬁi%l of tﬁe D?\?A probe @{)ét‘?mg ng nyio%' n*ZleantﬂI)r%Irl]es HSV -

Herpes Simplex virus showing spots labeled as HGD = HSV glycoprotein D; HDP = HSV

DNA Polymerase; HUL = UL 44 gene; 1¥ Comp.= Complementary strand probe of HGD, CT

Q’.)

~ C. trachomatis. AV — Adenovirus. NC - Negative control, HSV- membrane hybridized
with amplicon from tube 1. CT- Membrane hybridized with amplicon from tube 2; AV-

membrane hybridized with amplicon from tube 3

EXAMPLE 4:

A multiplex PCR was carried out with primer sets 13,14,15 and 16 which can amplify the MPB
64 gene of Mycobacterium tuberculosis, 16s —23s RNA gene of Mycobacterium fortuitum, 16s
-23s RNA gene of Mycobacterium chelonae and B1 gene of Toxoplasma gondii. The PCR mix
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menbr ane was washed five tines for three m nutes each
in I X SSPE containing 0.1% SDS. The nenbrane was

WO p@shadzedl Wit h Streptavidin peroxi dase conj ugetBIN2008/000334
0.1 MTris-HO pH 7.4 containing 1% BSA, 150rM Nad
and 0.3% tween-20. After 30 mnutes at 37 0OC the
menbr ane was washed five tines three mnutes each with
the sane buffer. For devel opnent of color, the

contamddielﬁlprﬁﬂkés wEGh ofithel Batvac mreﬂc&s@pﬂﬂfeﬁss 2@@ uﬁf? o@@acw dATP, d-UTP,
of D am nobenzj di ne HC ghos hat e

d-CTP W@E’g’d L gnitshet Tahgolypsease aﬁc5é> @M Emm .8qd1.8pas MeCly,
SmM KEE d 6pde %{1&!&% H@%@Aogndsp%ﬁitfdfﬁ{}?ﬁgig&‘gglaff {ongegerﬁ amplicon

ot'ogra macro-array sp
contamingidm: éPiEschimgl chindétbngi dré @iy iwabsticf am3|7t ‘icp lfex 3PGRinutes for

det ec ion of uveitis. & other, suspect
Complefﬁ@&?s%@% B #11 PRHOR CPBIRTILIE, Bfm@&rwt ﬁaeﬁtainfl% degaturing step of
94 °C fo@ %ﬂﬁﬁﬁﬁesofolﬁ%g 'b'ty ’40|\4ycfeb’ bensutoais M é(P‘Td Ul'Sts@FBr@lg M2 °c and 45
| gnaeFrom leff to°right first is the tenpla

secondssah am fgfoHowed b 10anigstes chitstsibe of tlmp@aq;tenh a1y 2réhikiantbes of the

PCR mifHloriolfes MR S BRiine® ik i ey ireresionapigre in the

tube NCh gahdtveceioqt a9l DN eubahekedvas 1 %ntd@z‘éxﬁ@ oﬂM‘b}b@R@tfoszs DNA,
ybridi zed with ani pI i cons obtai ned from Tube

tube 2 @ﬁ%w@,d 408 feneearans 88 My uifmr Dmsctubﬁ& RCEived pi@’@tﬁewcpg}ams of

s EPURE o ALI0) 5 GER S AL ED A B V4TS BB o

membrafgbsyeaoh spdtednvith HEne molds of4a1gélﬁ evimws@mhmfmg A3::3 8 |815 end 82 in 0.26
Mor phol ogj ca

N NaOH'THE SreBeaa 5 b LR g8 PR gE s SDsb e 1% BSA
for one R aPBAQOTNIBAHARSNS %?e Hgate\ﬁg gSG’ﬁJOB? tlb\ﬁ%hy and'; gﬁxela% one ml of

m x contai ned 10 pnol es each of the orvvar
2X SSPEeqmtasmngrOi wershS Z@Dhmmcbiedeﬁnri o B 52-20T R,fted hghilization the

uni ts of .Taq pol yner [ mM Tri.s-
s TR B ks 5 o0, o BT U oo
The merahi@nd wdb iﬂcusétedJQEhgmegfasmhaﬁ&omaw Onfiphtedd! 1 KOTvis-HCl pH 7.4
contanmi nati on. The cycli n% condi tions are being

containing, dbap$n 1A0mdY NeElT e1d 96% thiser20f érfter oifpmeipetes at 37 °C the

g 9580 L 80 SRR SRy e opment o

color, the ahdmbvanke bas dftubsted s Hfmﬁﬁltésgta onds atth @QSf 1&|@| of@gménobenmdme
sec nd.45_seconds at 94 0C fol |l owe )
HCI per o o FRsatete Brkrrst GHIns: Thh GPPERence o Paevy solesd spois ndicate the

presence of specific pathogen.

Figure 5: Photograph of the macro-array spotted on nylon membranes hybridized with
amplicons of multiplex PCR for detection of uveitis & other suspected mycobacterial infections

specifically identifying genomes of T. gondii, M. tuberculosis M. fortuitum and M. chelonae
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Four tubes of the PCR m x nentioned above were

i ncubated with the followi ng DNA preparati ons where in
wo b@stiuses NC di d not recei ved any DNA, tube 1 PET/EN20684000334

1 picogram of HSV DNA5 tube 2 received 10 pi cogram of

CW DNA and tube 3 received | pg of VZV DNA. Fig 6

shows four nylon nenbranes each spotted with 100 p

nol es of targets with SEQ ID No. 67, 68, 69, 70, 71,

From lef2to right &ife id theitemPlaRshdiwvidaOibw e tﬁ%@'w’ 1&idebeeR Spdtfeddn membrane.
bl ocked u3| ng 2X SSPE contai nin 1% SDS andp 1% BSA

MBT — M fuggreulngs MBE — 34 forevitom B CWZW§TﬁeatE(£0ﬁéﬁ-95
o eal :
scond BESE D O0Oe BAERE Sl i

hybrididedbriildamplicoms obtameddiront Anlee 1yeds 3 \wad Hede fabeled b VEBT,IMBF, MBC
three.mnutes each in | X SSPE containing 0.1% SDS. The

and TG t rTb’was i ncubated with Streptavidin peroxidase
conjugate in 0.1 MTris-HO pH 7.4 containing 1% BSA,

EXAMPPPEM NaCl and 0. 3% tween-20. After 30 minutes at 37
0C the menbrane was washed five tines three m nutes

A multiplexhPUR twast daeriglaos vt pemer Beis 1(Ps3,é)5aHTrand S8okhichlcan amplify the

tvonll PRSI Sk S S s FLAUSE R BT OO o,

MorpholdHié 2" @8hsidhiafi6n akae UAPRYaLaREE P fCHNO WA CQRPQ@dgeiQO&fd DNA
i ndi cates the presence of xgecl fic pathogen. Figure 6

polymerage gengr ﬁp%zb’fremffétlwé)c rigediGRnix pomam@d dA pmyaleseach of the forward

ot rofTEAOGANES, BHET S LTSRS ORI KB 07 Bt g

polymesagehr 1(f yMgng&{@irp&w of 1.58% MG, Ak KZY NG %518MaWM mM EDTA
VZV Left to right Tenpl ate of how the probes are
and 1 uaih of (AP swcefawe 9 PENCRealicaR coplapinatigay hhe cxsligg|cenditions are

being m\éh?éﬁ’é?fdg gZAOG%L)'%t d’%\%)g lr:% QIQ %gés@mg o&%?m f’lh%tn?rgﬁtammants
2 minutet aaF " @robe dehattdGiy @by of 9 C(ﬁoﬁgahm\atesuﬁllsh/edmbygm@ylﬂes of 45
R R S T

extensida®TAhereaOioY f#meritary strand probe of CMI VZV -
Varicella Zoster virus Showi ng VO = Varicella zoster

ORF 29 gene VDP = Varicella zoster DNA pol ynerase : NC
o US0PSR ) ST L S R B o
preparafidm3niviatd én . tube NOW¥ M'r@jélmrﬁiyaDNAh Yl ﬂk&c@ﬂfe&\ﬂ 1t flcogram of

anplicon fromtube No. 2 and VZV- Nyl on menbran
HSV DNy hubgi2Agerived 10 picogram of CMV DNA and tube 3 received lpg of VZV DNA.
Fig 6 shows four nylon membranes each spotted with 100 p moles of targets with SEQ ID No.
67, 68, 69, 70, 71, 72, 73 and 74 in 0.26 N NaOH.The membrane was then blocked using 2X
SSPE containing 0.1% SDS and 1% BSA for one hour at 37 °C. The amplicon was heated to 95
°C for 10 mins and mixed in 2X SSPE containing 0.1% SDS and hybridized for 2 hours at 52
0C. After hybridization the membrane was washed five times for three minutes each in 1X
SSPE containing 0.1% SDS. The membrane was. incubated with Streptavidin peroxidase
conjugate in 0.1 M Tris-HCI pH 7.4 containing 1% BSA, 150mM NaCl and 0.3% tween-20.
After 30 minutes at 37 °C the membrane was washed five times three minutes each with the

same buffer. For development of color, the membrane was incubated for 10 minutes at 37 °C
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with contents of tube No. 3 EXAMPLE 6 A nultiplex PCR
was carried out with priner sets 10, 11, 12, 18, 19,
wQ@0824680@nd 22 which can anplify 16s ri bosonmaPCRER008/000334

gene set | and Il of eubacterial genonme, 16s ri bosonal

RNA geneof Gram positive, 28s RNA gene fromall fungi,

16s ri bosomal RNA gene of Propionibacterium acnes, gyr

B gene,, aconitate hydratase gene and ribonucl ease

with 0. @a@oﬁblagnmbenagaml HNel pman]ewf phospitate BidRrad xalmenTkd fgdarance of

ach of t ward and reverse
brown %’??rﬁ@?%&s %aﬁ%tﬁ? Pf&%%’ﬁea qr Pa#pgeny- cTP and d- GTP,
unlts of Taq pol ynerase in 50 nM Tri s- HC pH 7.5,

. N?O 2, 5mM KO, 1% bovi ne serum al bum n, | mMV EDTA
_g__w ure $n Photeginph of thpmagrg-asey! spstedoorm nsMemmhncsdlybndxzed with

s B SFOE 57 e R L PRE o et

genomedi FEESV.0OMN, amdyVZWpl | con contam nants, a denaturing
step of 94 0C for 5 m nutes, followed by 40 cycl es of
45 seconds at 60 0C, 45 seconds at 72 C and 45 seconds
.at.-94.0C followed by 10 m nutes extension of the
reaction at 72 0OC. Five tubes of the PCR mix nentl oned
above wet e ‘i ‘ncubat.ed-wi-t h t-he-fol | ow'ng DNA: :
prepar at.i ons V\heﬁe the tu NG

fgof P. acnes DMA an be 4. ceil ved IQ‘g @f -
-G, a;l;gbt cans DNA Fl g 7‘»zshovvs “£7vée nyl on nenbranes each
’ -‘es of targets wi th SEQ | D No.

76, 77.78, 84, 8sNI ys in g@&!ﬂ Naoygnv
ARl hrane was. then bl ocked Ut 2X. SS tain

aknd 1% BSA- for one hour at 37 0C. The -

in 2X SSPE containing 0.1% SDS and hybridi zed for 2
hours at 52 0C. After hybridization the nenbrane was
Left to mighs Heehflite of howeke pobed e apottidiatt emhedidn ﬂanbﬁén&S@EV Herpes

cant ai, ni 0 The was i ncubated wt
SimplegPs i Hobre R e e et DAt DT = 18 DA P leerior HL. = UL
44 gene_/ISt@(ﬁt@[ﬂL@ oM diitarb3fand Nadp and 0. 3% t ween- 20,

After 30 mnutes af 37 OC t he nenbrane was washed five"

times three mnutes each with the sane buffer. For

oMV - SYRERE NS ERGR (GRS he i oGBS dede T CGO -
CytomegiIbvipsyr glitoppéteipnh® Enat-aJb gl fg@h@ gth I CoMfementary strand probe

of CMTa@gsar a%(a:r?cecl)lfa Zbors’%mlrﬁg Isﬁ(r)‘srggs (())t > '\Ifarxl'tcel(i;:1 tzc?stérhOeRF 29 gene VDP =
Varicella zoster DNA polymerase :NC membrane hybridized with contents of tube labeled NC.
HSV- Nylon membrane hybridized with amplicon obtained from tube No. 1; CMV- Nylon
membrane hybridized with amplicon from tube No. 2 and VZV- Nyloh membrane hybridized

with contents of tube No. 3
EXAMPLE 6

A multiplex PCR was carried out with primer sets 10, 11, 12, 18, 19, 20, 21 and 22 which can
amplify 16s ribosomal RNA gene set I and II of eubacterial genome, 16s ribosomal RNA gene
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presence of specific pathogen. Figure 7. Photograph of
macr o-array spotted on nylon nmenbranes hybridized with
waapBilesne froma nultiplex PCR for identifi caPCDImN2068/000334
i nfecti ous endophthal mtis especially genones of
eubacteria, gram +ve, gram-ve, P. acnes and fungi.a
NC GN G°P PA PF NC = negative control, GN show ng ERR=
16s ri bosomal RNA gene of eubacteria set | ERW= 16s ,
of Gramigeesesnl ZSQWNAH%S% GloBACHIer Rihgetiok! riBdsoidat RNB gene of
. gene_ of gram -ve 67= aconitate hydratase gene of
Preplomgﬁcaeﬁmn CEps, g B dsapu Erenitite hydatase gope pndyiabagucleageggene of

rLh0s . R . . Fye ~7a P n
grem-neh AR R ey ABCRER A SN 20 BR8N bt forvard and
reverse pgimes, ZDOuN el teactod AP, idsUTPad-CaRndtdeGTDy 2 apind o Ty pdipmerase
) robes. s the nylon n bridized with
in 50 il o o GVt NG GRRUH Clp kv inss g i, 1mM EDTA
and 1 unffESYUBP &3y dosPibidtiocZGdy il bihpBER EGRRRINAHSADER chclifs cohditions are
and respectively. 'EXAMPLE 7 Vitreous fluid collected
being incubation aip¥h G fard0 minateDEominipete digesicorpefeny mgticas contaminants,

o denanifElegonaf 7 9L BekhohiafER b, AP hEHR B ESbERtg 0 °c, 45

seconds aYP2 PCand ap seEmdgat 0AYC O WSy B iMiaekeexktbisidtlofQhdEENtion at
o~ PNA purification kits from]| OO of each vitreous
72 °C. Fgwg

pes offthe ROA mizgnendionpd abavier weretincubgten wish thenfollowing DNA
pepraiSbY SR UL Sl 5 ML RSl 5, QL oD

from E.oofi,, t::l@af petecsivapll @xg of Susrdus NGl whe® eceived DS filef Pasnes DNA
simplex virus. 1 & .2 UL 44 gene, Herpes sinplex virus 1

and tubegs recpipd 58%%@&@&@@ @?Acﬁkg&@wsﬁiemior%@&&nsf gagh spotted

with 10@8%81%3 o@&rfg%%'tmwiﬁ) My, pRrologhg ada tasamgl 8 RIS’ 0.26 N
géne, Cyton€gal ovirus UL 88 géne, Varicella zoster ORF

NaOH.The mevdramsevisthezw bloekedDMn X Bk Eametageng (. 1248D8\and U§eBSA for

He Eubacterial 16s . ribasomal, RNA l. .
one hout i B8 0P BlATH e par o RAR O heler dOi B ARG Teeghin, 2X SSPE
containiE0ONeE EPSI Ald 15Reididell FoP2 oMt Gh O A fidr 19sANBAtIJAINe membrane
ene, Mycobacterium tubercul osis MPB 64 gene

was wagipd ober tiendsufarf Greeumingies) Gach ipIX R§REgeprtainng 0.1% SDS. The

membralgé’/o ﬁvglp ?ﬁc&%&ﬂeﬁ r@nﬁb %%%ﬁt%ﬁl}(}é‘? ger'oxi%g & c&{}@% eae o 1TRK ?H%ﬁ-ﬁﬁBpH 7.4

gene, trachofat s pol yior phi
containigy APEIBBA, 156Ny NaCiped Di3¢s poeti-00 afte?d9 Hiibwsornl37 °C the
RNA gene, .Propjoni bacteri um acnes specific tport iQn ?f
membrangswas washed five times three minutes each with the same buffer. For development of
color, the membrane was incubated for 10 minutes at 37 °C with 0.5 mg of Diaminobenzidine
HCI per ml of phosphate buffered saline. The appearance of brown colored spots indicate the

presence of specific pathogen.
Figure 7. Photograph of macro-array spotted on nylon membranes hybridized with

amplicons from a multiplex PCR for identification of infectious endophthalmtis especially

genomes of eubacteria, gram +ve, gram —ve, P. acnes and fungi.
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23s ribosomal RNA gene, Gram -ve bacterial specific

portion of gyr B gene, gram -ve bacterial aconitate
whyasal@se gene, Gram - ve ribonucl ease | genePThEN2BGR00334

m x contained 10 to 20 pnol es each of the forward and

reverse prinmers, 200 mM of each d-ATP, d-UTP, d-CTP

and d-GIP, 2 units of Taqg polynerase in 10 nM Tri s- HC

pH9.0. 1.5 mMMMdA2 5 mMKA, 0.01%qgelatin, InM

ERR@)WG%Q%“t of UDP glycosylase to prevent anplieon
npti o
A

contlam 1 and 10 ml of the DNA extracted fromthe
PA |GNERTIERW fyclwgcongi tions_are being incubation at
37—ge—+ek—38{ i nutes for conpl ete di gesti on—af_ _any
anpl i eon contam nants,” two n¥autes at, 50 0C and a
denaturing step of 94 0Csfsor 5 «m nuges, fol l oned by 40
cycles of 45 seconds at 60 0C, ;45 sécohds at 72 0OC and
45 seconds at 94 OC followed by 10 ni ntites extensi on
of the reaction at 720C. The PCR was conducted as
descri bed above with 23 sets of prinmers conprising
sequence I D No 1-46 at a concentration of 10-20 p
noles / 50 m reaction mx. The PCR products of all
sanpl es were suRjected hybgpdi zatg on on ranes
nyl on spotted \l/J\nRJtCﬁ pro }é}g of b%EQ I DPI\Ag. 47-71. Nyl on
menbr anes were each spotted with 100 p nol es of
targets with SEQ ID No. 67-88 in 0.26 N NaCH. The
menbr anes was then bl ocked using 2X SSPE cont ai ni ng
0.1% SDS and 1% BSA for one hour at 37 0C. The
anplicons were heated to 95 0C for 10 m ns and m xed
in 2X SSPE containing 0 1% SDS and hybridized for 2
hours at 52 0C. After hybridization the nenbrane was
washed five tines for three mnutes each in | X SSPE
NC = negativacontrog, GNkHoSixg ERRe 16etibosenal RAKA parudfatbsttara 2t I ERW =

L Stre vi di n peroxi dase copjugate in 0.1 MTris-HO pH .
16s ribojorpal RN AP 9 CuoACtsE S b G A R e Baipoio! goae i ﬁ‘rl\é@?f aconitate
hydrataddf $e@E 0@ %&ﬂiﬁ D4 e 8= A¥offela o dRIPRIG —‘%f(?ly‘e?sl%ggirbt)h&ﬁal RNA

times three mnutes each with ' the same
gene of garn Hopritht Bfacoed bes, ribdsemakeRdiAagenevidis =i Mumgbb2& 6 ribosomal RNA

gene. Tlfg% l%gcrl'cl)tnsﬁsf i%#th%ﬁcg@gﬁﬁent toqb%p%g)’%ggl%ggp %?ﬁ(:?ﬁg ntﬁtle Crilly{]o% membrane
hybridiZRp Ree fpaave toktfdWibe: GNP G PAPAIISPE Adithdhiniihes hybridized with
. presence of specific pathogen. The results obtained are -
amplicogs aifahasded: 3 andreppestivelyAU 1 1 sanpl es were identified
as HSV retinitis and Uveitis by Mycobacterium
tubercul osis while 10 of themin addition had
EXAMFDEGP! asma gondii in vitreous, The Miltiplex PCR and

. macy o-grray, accyrately identified
Vitreous fluid co(ﬂ’ec’cegl at autopsy H‘om 1 }{XIDS patients who presented as uveitis / retinitis

before death were subjected to test on multiplex PCR followed by identification of amplicon on
macroarray. DNA was extracted using QIAGEN DNA purification kits from 100pl of each
vitreous sample. The DNA was reconstituted in 50 pl of the elution buffer. A multiplex PCR
was carried out with primer sets 1 to 23 which can amplify all the 23 genes of, Herpes simplex
virus 1 & 2 glycoprotein D, Herpes simplex virus 1 & 2 UL 44 gene, Herpes simplex virus 1 &
2 DNA polymerase gene, Cytomegalovirus Glycoprotein O gene, Cytomegalovirus
Morphological transformation gene, Cytomegalovirus UL 88 gene, Varicella zoster ORF 29,

Varicella zoster DNA polymerase gene, Adenoviruses Hexon Gene, Eubacterial 16s ribosomal
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all sanples. Table 1: Results of the sinultaneous
detection and discrimnation of pathogens using
woriosilpdzex PCR and hybri di zati on on macr o- ar r aRCT/EN20082a@0334
out on 11 autopsy sanples vitreous fluid collected
from Al DS patients EXAMPLE 8: Six CSF sanpl es
coll ected at -autopsy from AIDS patients were tested on
a multiplex PC foll owed by nacroarray. The cause of
RNA gefled! Bub@seras Clestiibozenial BNye glientegion e Groms+swesbasarial specific

. infection. The DNA ext ted .200m . of
nin ] o T B et actod (o000, 06 SEIPARR 1 g,
Mycobaé‘%ﬁi?mé rfy}zzt% WA 2B € GANS tdehd!t PlcdpacRPiuM cRilomleUldson 23 s RNA

1S %
mul t1 plex PCR was carried out with primer
gene, To®pisitatgonds Bl géneg Lhlamplia fisachpmatishpolygogeie Prejein 1L, Fungal
.. Herpes sinplex vi.r 1& 2 gl ycoprotein .
specifc e 297 rrescral 150y g HaNBRPadeiul donsd Hel, nopton of 165-
23s ribdkomaPNN R AUNBEGASR GRNBactéid] GPEE At Portisis ofl gye dprgehe) pram —ve
~ O gene, Cytonegal ovirus Mrphol ogi cal transformation
bactena]wnmtat@y@ﬁ@gggm Euagm bivegdogadeaseVgentel | a zoster ORF
29, Varicella zoster DNA pol ynmerase gene, Adenoviruses
Hexon Gene, Eubacterial 16s ribosomal RNA gene I,
The Pcﬁuﬂag@&@ﬁaigédl 165 20 pavsarhctRPthg domvard ghdrevietse p@mzars,200 uM of
ve bacterial specific portion_of 16s ribos I
cach c- AT O o SR 814 ST KRB G POLFS PRPBCES Go A M. 1Hs-HCI pH 9.0,
1.5 ml\/[k%{g@%a%t & W00l b4 ggﬂaﬁﬁslml\/lzﬁﬁ"[%&qn&ﬁt of UDP glycosylase to
olacterium thel'onél 16s - 23 s RNA gene, Toxoplasma
prevent gmpHédn @niargimation @il dvytivEthe DAGA entiadted Fomythe spaple. The cycling

..protein I), F i fj [ . .
condiopg e iy SR 3T PE e PR Bl B EHB5 B Bl amplcon
contamin®ts, 430 hinBR3 B8O "BN¥d Geitfatut#ha Riep\E 9 d¢Y Pk iSahinutes, followed by

speci fic portion of gyr B geneg, gram -ve bacter

i a
40 cyclescdritsatendsypt FAT G545 srennds Br/Anivand 4 pwkodse 94 € %@ﬁ‘éf.ed by 10
. The PCR mi,X cont ai 0 to 20 pnol es each of the
mIHUteSfeéfe\ﬂﬁﬂroa og]ﬁtbe IF%R;@PS&E?%F} nmers, 200 nM of each d-ATP,
d- UTP, d-CTP and d-GIP, 2 units of Taq polynerase in

10 MM Tris-HA pH 9.0, 1.5 a2, .50 KA, 0.
The PCBetvag eqndup%aglg%wrgﬁg a_izoyﬁqmwgggqggpfgprgry%ﬁoggaggs%o/soequence ID
N .. . , . _
No 1-+€5EY ST GT 180 BRI 29 98k ot Perthibts o
sampleshwégubjecteiab ihyhridizaoh GCnfeotbra@s miytmt spotted witiarrpbest f SEQ ID

di gestion of any anpli.con contam pants, t ni_nut.es
No. 47-§b Rlon Repribrarrar e ) SLUES Of o Ogenplss o8 b L SBQ ID N
67-88 il 826 WREOPYThe membranes was then blocked using 2X SSPE containing 0.1% SDS
and 1% BSA for one hour at 37 °C. The amplicons were heated to 95 OC for 10 mins and mixed
in 2X SSPE containing 0.1% SDS and hybridized for 2 hours at 52 9C. After hybridization the

membrane was washed five times for ;chree minutes each in 1X SSPE containing 0.1% SDS.

The membrane was incubated with Streptavidin peroxidase conjugate in 0.1 M Tris-HCl pH 7.4
containing 1% BSA, 150mM NaCl and 0.3% tween-20. After 30 minutes at 37 °C the
membrane was washed five times three minutes each with the same buffer. For development of
color, the membrane was incubated for 10 minutes at 37 °C with 0.5 mg of Diaminobenzidine
HCI per ml of phosphate buffered saline. The appearance of brown colored spots indicate the

presence of specific pathogen.
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40 cycl es of 45 seconds at 60 0C, 45 seconds at 72 C
and 45 seconds at 94 C foll owed by 10 m nutes

wezaosnsgizon of the reaction at 72 0C. The PCR WBGT/IN2008/000334
conducted as descri bed above with 23 sets of priners
conprising sequence ID Nos 1-46 at a concentration of
10-20 p noles / 50 m reaction m x. The PCR products
of all sanples were subjected to hybridization on
nylon menbranes spotted with 100 p noles of targets

D.No. 67-88 in 0.26 N NaCH. The nenbrane was t hen
The resaht%ekf@aleésarﬁgwm%gp@ ipokablg di dy! A1 1smmsites wete Hpmipgal as HSV

i 6, SREYOHT 6l TOR A COBRCYTO PO ' .

ToxoplaSD® gandii imitrealisz €be MultiReshBORundDISA rdcro-Afrhe hccurately identified

1 pﬁ]%bri di zati on the nmenbrane was washed five tines for

atls ree mnutes each in | X SSPE containing 0.1% SDS. The
menbrane was i ncubated with Streptavidin peroxidase

conjugate in 0.1 MTris-HC pH 7.4 containing 1% BSA,

Table 11 Eltyw?mam tharimolianequsedete@ivn And elisGiminiationesf pathdgens using

washed five tines,three
muleipl e PR o YRR G o, AR R croras Sy olER it ot L APy samples
vitreous figidroalbétad eros@ ATDBPaeARd for 10 m nutes at 37 0C
wth 0.5 ng of D am nobenzidine HO per m of
phosphate buffered saline. The appearance of brown
| UI cdate (1 1L C I SPDECTTTTU
Samp@?ﬁ@g@?ﬁﬁm 6 4: Results OFT ansfm'gp?%w‘éous
A/39/0etection and diSESViMedbabRriain MBrBNRERSTM®pEma

___MWthnn on_nmacro-arrav _carried.
A/40/8%t on six autopdyS aW@ngsﬂu@SFb@éuwé;Mopk@mA| DS

A/OS/el t her agueous ﬁu%%\r/wg ?@g‘éﬁqgﬁ%ﬁﬁféh&ﬁ“@“ Ealtsgl ned

A/12/06th various cli|rH$¥] Mgidzaiagaz@ﬁzam tubéreilogin 0Ddxopisma 00 m

AT367BRA extraction HiHSY aHicobrerniR fwbe ciless Eaoplsad | n

Tl UT wdat er v (0] | PO K I"L/I'(
A/38H§%)nt aining 10 p 2’%5‘6‘ %éogg&éggﬁe%@rculo#éﬁ%%P aSTaZS
A /14 /0sonpri sing of SH @I$‘ID N@cobaéz@rtufﬁhﬁbé?@ﬁoﬁz@aﬂﬁ@blasma

——————conposition—-and
A/42/Qxme as descri bgdi$ Ve MX%F@”B"?&MW&WQW@, Tmlaampl i con

s hybridized—wi f 57788

Al43] escribed in the H% @%)?gae%hhﬁlfﬁ&&fg ’Ifoxoga ffia®

A/49/8%3mmuari zed bel oWH\ﬁwgfrBdermnst rates the clinical
utibity of the pgriner sets and probes  Table 3:
Resul ts of the sinultaneous detection and

EXAMPLEG! i M nation of pathogens using

Six CSF samples collected at autopsy from AIDS patients were tested on a multiplex PC
followed by macroarray. The cause of death was ascertained to be Central nervous system
infection. The DNA extracted from 200ul of samples using commercially available QIAGEN
DNA extraction kits. The DNA was reconstituted in 50 ul of elution buffer. A multiplex PCR
was carried out with primer sets 1 to 23 which can amplify all the 23 genes of Herpes simplex
virus 1 & 2 glycoprotein D, Herpes simplex virus 1 & 2 UL 44 gene, Herpes simplex virus 1 &
2 DNA polymerase gene, Cytomegalovirus Glycoprotein O gene, Cytomegalovirus
Morphological transformation gene, Cytomegalovirus UL 88 gene, Varicella zoster ORF 29,
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mul ti pl ex PCR and hybridi zati on on nmacro-array carried
out on ocul ar sanpl es of aqueous hunor and vitreous
wo baosd4asod | ect ed from pati ents. ADVANTAGES: 1. PETIN2008/000334

efficient and tine saving kit. 2. Identification of

speci fic pathogen at very early stage of infection

wi Il help the physician to select the appropriate

treatment reginmen for spread of the disease and its
Varicelletlnlkqtfs%r NA h)d@lﬂ’lieiris'etg%lt’lf,Q{kli@Bvithe‘s IHH;(erll iCTcehe,CEﬁban&riﬁlr Dow ribosomal

the same saml es_w als e usefu r a treatnent .
RNA gepg ilnkubastasiahd6s éwowmadrlﬁlag\ £k BERBcll e agypeeal specific

portion gJif 18 fibossfila? ég ;Fﬂ% : %/gﬂr%‘éfaé@terﬁﬁ’ﬂ fldsRN I%gtﬁ 164 gene,

scrimnation o causi ng syndrones:
Mycobadseiumy fdrRitubget 23RN A @goa tidggagcre iuf Skeione 1Ne — 2B)s RNA gene,

eSS AL eyt & kBB B e
portion %QQWEGQSIO%Q JOgAt e??r&ﬁ%bb@e%n@cn@@tsg@ciﬁ@ ipﬁg::lo‘flpéf 16s-23s

) caagct gacggacatttacaagg 3' (SEQ I D No.5) RP: )
ribosoma} tRN A geac.qCpan ata bacterigl SECTifip prion) ofseir B gges. rggaipp-vedacterial

ot {EEIREERL UGHL | ARG LB 1) P

5' cggcgacgacgacgataaag 3' (SEQ ID No.9) RP: 5
caatctggtcgcgtaatcctctg 3' (SEQ ID No. 10) Set 6 bei
The PCRemix gontglggg é&é@ &0 PEppesgRRgl o8 thesioryats agd. TEver§e pipmerss 26 uM of

- SOCORIBSEOADITL SPLOES i, (R Rl (o g g 00

1.5 mM t\dgCh ¢ 6mpiM) &Gy AdH &a galatin 3 1HSEGDTA Nod 14 jnit oBdfDB gdhpdogylase to
FP:.5' tccatttaac catcatt tg 3 D No. 15 .
prevent qpplicgn CEGTAGIAA G0 DY Ao BRI Bmeke (g cyeling
conditiofeird GeibB incebatt A 3TCRAeRA B O elimhtds for Somphed Hidedon oF Ghy amplicon
contaminants, two minutes at 50 °C and a denaturing step of 94 OC for 5 minutes, followed by
40 cycles of 45 seconds at 60 °C, 45 seconds at 72° C and 45 seconds at 94° C followed by 10

minutes extension of the reaction at 72 °C. The PCR was conducted as described above with 23

sets of primers comprising sequence ID Nos 1-46 at a concentration of 10-20 p moles / 50 pl
reaction mix. The PCR products of all samples were subjected to hybridization on nylon
membranes spotted with 100 p moles of targets SEQ ID No. 67-88 in 0.26 N NaOH.The
membrane was then blocked using 2X SSPE containing 0.1% SDS and 1% BSA for one hour at
37°C. The amplicons were heated to 95 OC for 10 mins and mixed in 2X SSPE containing 0.1%
SDS and hybridized for 2 hours at 52 9C. After hybridization the membrane was washed five
times for three minutes each in 1X SSPE containing 0.1% SDS. The membrane was incubated
with Streptavidin peroxidase conjugate in 0.1 M Tris-HCI pH 7.4 containing 1% BSA, 150mM
NaCl and 0.3% tween-20. After 30 minutes at 37 °C the membrane was washed five times three
minutes each with the same buffer. For development of color, the membrane was incubated for
10 minutes at 37 °C with 0.5 mg of Diaminobenzidine HCI per ml of phosphate buffered saline.

The appearance of brown colored spots indicate the presence of specific pathogen.
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RP: 5' gttgcgggaggggatggata 3' (SEQ I D No. 18) Set 10
being FP: 5" tgggctacacacgtgctacaatgg 3' (SEQ | D No.
WA 2008RR306' cggact acgat cggttttgtgaga 3' ( SEQ | DPCIIN20)8/000334

Set 11 being FP: 5" ggcctaacacat gcaagtcgagc 3(SEQ I D

No.21) RP: 5' ggcagattcctaggcattactcacc 3(SEQ ID

No. 22) Set 12 being FP: 5 acgtcaaatcatcatgccccctt at
3'(SEQ ID No.23) RP: 5" tgcagccctttgtaccgtccat 3' (SEQ

Table 3:DRbanl349f But siiBiltanieoms Bé’tecﬁbn gmggd'mclgmm:iimceﬁpathogens using

multlplfxbi’gggggg b&lg){l tljggl > o-ggxgagf 9‘1‘16 totuct:totncstut: c::mtopS)g samples of

CSF com&drﬂOMMDS%ﬁeﬂﬁcacact attg 3'(SEQ ID No.27) RP: 5
ggat gccaccccccaaaag 3' (SEQ I D No. 28) Set 15 being FP:

5 _tggitactcgcttggtgaatatgt 3' (SEQ ID No.29) RP: 5'

SAMPIg@wAtGN@SISgaCt acct at cc 3( SENol Dedtid 30) Set No. Pesitige

raaat-a—3- / CEﬁ LD 3 1\ RR:-__§'

I_l_ bb\,bl. Dl. u\,t Ugbyu.luuytg 1T
HSVE“@@%@Eaat ct gcgaat acac| 3' (SEQ | B No. 32) Set 17 bi ng

CMVEE&% halitisdat cgt at ct cgggifaat gttgc 53" (SEQ 'O N0 33) 5 R
pt cgaggaaaaccgt atgagaaac 3' (SEQ ID No.B4) Set 18

VZVEIb}ePhﬁélUEP 5' gctgggact gaggact gc@ac 3' (SEQ | D No. 35)

AN~~~y biai A~ 2 QLM Ln |\h 26) __Seat. 10
aayaug\d\duwu AT WASASY T =

TOXOPI&BE’]&??BC t ggcgaacgpgt gagt aaca 3 (SEQ ID NO-%7)

Tubercumsﬁgm ggt attagccccagtttcc 3 3(SEQ TD No. 3 8) $et 20
_heing FP &' cggcqacaaqtthacqac 3" (SEQ 1D No.39) RP:

5' ccaccgagacgcccacacc 3" (SEQ ID No.40) Set 2 1 being

FP: 5' ccaggtcggcggagaagc 3' (SEQ ID No.41) RP: 5

ccaccggcccgatgacc 3' (SEQ I D No.42) Set 22 being FP:
EXAMgLEg?écgccctgaccaccttc 3" (SEQID No.43) RP. 5

A seried68961 43l %99&1%%& Whnd a&ﬁ%‘g% bR 'O%Ai)itreous fluid were obtained with

various clinical diagnoses. From about 50 -100 pl sample DNA was extracted using
commercially available DNA extraction kits and the DNA was reconstituted in 50 pl of water
and 10 pl was used for multiplex PCR containing 10 p 20 p moles each of primer sets 1-23
comprising of SEQ ID No 1-46. The PCR reagent composition and the thermal cycling
conditions are the same as described in example 6 & 7 above. The amplicon was hybridized
with targets with SEQ ID No 67-88 as described in the above example. The results are

summarized below which demonstrates the clinical utility of the primer sets and probes.

Table 3: Results of the simultaneous detection and discrimination of pathogens using
multiplex PCR and hybridization on macro-array carried out on ocular samples of

aqueous humor and vitreous fluid collected from patients. |

Sample No | Clinical Diagnosis .Result

1 Viral Retinitis CMV

2 Viral retinitis and Uveities M. tiuberculosis, M. chelonae
and VZV

3 Infectious Endopthalmitis Eubacterial & Gram-positive

4 Viral Retinitis HSV
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wherein the said priners are used alone or in

conbi nation, 2. Sets of prinmers as clained in claiml,
was@Bakesdor detection and discrimnation of papdiDOeN68/000334

causi ng syndrones such as infectious endophthalmtis

or keratitis or uveitis or retinitis or nmeningitis by

anplifying the target genes of such pathogens by
performing mul ti nI ex polynerase chain reaction on the

cl | nlléﬁﬁc‘ﬂ@‘%%m@l? alngis s of pri n Aibagierislak Fzamipositive

III“IIaVIIIg mear+n
f 1efrrrﬂ er at B?%g%lr%&bk) he alr%%ln%e of 58 Oﬂtkﬁt%’a%i%nﬂg‘ gﬁﬂn rpgﬁé‘ivﬁg
17 t|dnRRtib@sERophthblefigsh. 4. A setEuBhctBddiFo B8in-positive

Spemf. c-DNA probe sequences as llisted belowthat is

anpl|i Iﬂfeéﬁo%ﬁsEH@Pbﬂlﬁmﬂs sets as cl &ubseieiial & CGaarmpositivem

sta eCTMEr—ust UnRiphex—or —
vl 1l &bc%d ogl ?rmlﬁ T 1. Pr olhd BRASTAl & Gty positive
0 " Cgctm@agtldmsc&gaw@mﬁﬁ@ aact gt gct AFBa&akAFE %&ﬁfﬁagﬁa@f

acadc getcctacaacaa gtctetggggge” (SFQ ID Nol 45)2

11 Pr ol gnfgmulgse%f@@ﬁh‘@ahmtls and Uveities | Fungal infection

Aok oot s ot

79 L U cgogcagcogtrcarcggecgot
2 aacd ?ﬁ%gg‘?:‘%c%@kﬁ%%é&’%@ ey 5;1%@ obe DNA
13 sequ dﬁ&etlous Endophthalrmtls Proplombactenum acnes

g@e@wt indeplgelmitigggac” (SEq

"ttd c qag g? c a:iﬂgné1 851341%1316%%9 gt agaaact Etua?cd?réaé %P{@’&@Pw&y@ c
16 gt aadgfcatt@ndirgpibaimitiSid Uilles | #8baderid?@OREL rfF eulosis

17 wegd é’é@é‘@‘é@g@i@@ﬁﬁh&lﬁgﬁ%\t acaaagccy E@Q@C@Qf@é SeCrapaggsitivec
Wlfl-m) 6:

" gag cac%@:ct cgcagaag gtact ccaggt aca?élg?’tb‘éecgt actggt caccta
19  tcag¢dh@ewdetBrdophtoSERis Eubacterial & Gram-positive

O o0 3} O\ Wk

ADVANTAGES:
1. Highly efficient and time saving kit.

2. Identification of specific pathogen at very early stage of infection will help the
physician to select the appropriate treatment regimen for spread of the disease and its
cure. |

3. Identification of multiple infections from the same samples will also be useful for a

treatment using combination of drugs for effective therapy.
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I D No.50) 7. Probe DNA sequence
"ggtcttgccggagcet ggt att acctt aaaact cact accagtcatttctatcc

wa@t@Bgiavé t gt cttt cacggaggca” (SEQ I D No. 51) 8PCPRIN0E8/000334
DNA sequence
"tccatttaacgttgcatcattttgtgttatcatagaactgcgtaaacactcgg
caagt aat acagat aact cgctaccg gaacgt” (SEQ ID No. 52) 9.
Probe DNA sequence

_‘LC_a’lﬁgccgccaacatgct ctaccct at acccgccaacgct accaacgt gcccat at

ccatcccctcccgcaac” (SEQ I D No. 53) 10. Probe DNA

1. §e’q;ux§ meimers useful for detection and discrimination of pathogens causing syndromes:

"t gggct acacacgt gct acaat ggt cggt acagagggt cgccaaaccgcgagg

ST ebae. bR coqnete g%%gc 129! 866 1§ REG) ! O Mo 54)

"ggcct aaca;mi g;: tg&;?a t @QQEQ?;S)E%@F ctggagg;:agc
ggcggacggg aat gc ct aggaa .
£213 Priobe @%Agsgma@cwgtacgtcgtccw (SEQ IDNo'3)

"acgt caaat GaJ.cat gceccct t at gac acacgt gct acaat gg
acggt acaaaéﬁ{j§t %%ggg%éﬁgcg%ﬁ\%t(gggﬁb%\goggr obe DNA
Seadbeiag FP: 5' caagctgacggacatttacaagg 3" (SEQ ID No.5)

"gcggaacgt accaat acctgggttgggcc cttcgggcagcaactc
ccccgggttgg?g’g a@ﬁ%c%é%é@é‘ggg %(Q@E%O . 57 14.

"R
%ggigt?ggmt gac?ggb%g%%%aat\ gong%&ctcgéSctQtIPgaga%aacaggcccgt gc
ccct tt t gggRiytSheprattgctittacEQgt B'(BBQ IDAYA.8) Probe DNA

%?ggg%gt c &t P Feeaereranegteaaaae A4SFRIPH e dhccccgt ggat ag
gt agt cggcazan et fictdeRddetaatectetg 3'(SEQ ID No.10)
Set 6 being  FP: 5' gggcacgtectecgeagaag 3'(SEQ ID No.11)
RP: 5' ccaagatgcaggtgataggtgac 3° (SEQ ID No.12)
Set 7 being  FP: 5' ggtcttgecggagetggtattac 3'(SEQ ID No.13)
RP: 5' tgecteegtgaaagacaaagaca 3'(SEQ ID No.14)
Set 8 being  FP: 5' tecatttaacgttgeateatttigtg 3'(SEQ ID No.15)
RP: 5' acgttccggtagegagttatetg 3'(SEQ ID No.16)
Set 9 being  FP: 5' cgecgecaacatgetetace 3'(SEQ ID No.17)
RP: 5' gttgcgggaggggatggata 3'(SEQ ID No.18)
Set 10 being FP: 5' tgggctacacacgtgetacaatgg 3' (SEQ ID No.19)
RP: §' cggactacgatcggttitgtgaga 3'(SEQ ID No.20)
Set 11 being FP: 5' ggcctaacacatgcaagtegage 3(SEQ ID No.21)
RP: 5' ggcagattcctaggcattactcace 3(SEQ ID No.22)
Set 12 being FP: 5' acgtcaaatcatcatgcceccttat 3'(SEQ ID No.23)
RP: 5' tgcagcecctttgtaccgtecat 3'(SEQ ID No.24)
Set 13 being FP: 5' geggaacgtgggaccaatac 3'(SEQ ID No.25)
RP: 5' cgacggggtgattticttcttc 3° (SEQ ID No.26)
Set 14 being FP: 5' aacttttttgactgccagacacactattg 3'(SEQ ID No.27)
RP: 5’ ggatgecaccccccaaaag 3'(SEQ ID No.28)
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I D No. 59) 16. Probe DNA sequence

"cccct ct gct ggcgaaaagt gaaat t cat gagt at ct gt gcaactttggtgta
WO t@gaaged t ggt cgec” (SEQ I D No. 60) 17. Probe BINKXIN2008/000334

sequence

"aatcgtatctcgggttaatgttgcatgatgctttatcaaat gacaagcttaga

tccgtttctcatacggttttcctcga” (SEQ ID No. 61) 18. Probe

DNA sequence

"Sgt L yheaet gfd’géé@gg@@@g?@gatggat@fgaé'g&i@ Dg¥cA)aat ggt t at at
gecgecegt ot aar, (350 | RNR:a82d sk b KRR, DV

sequence

"Jeg U6 beiag 9 FH: GagicartReFcHREE@AGC (YEQIDNGRS Y t gggat aact
t caggaaact gsct aat acc %g" (S%Q | D _No. 63) 20. Probe
DNA sequenc®: ' ggcgaccaatcigegaatacac 3'(SEQ.ID No.32)

K agig. o C ttgcacggtg
R o o P AR ARG PSR PR88
sequence RP: 5’ tcgaggaaaaccgtatgagaaac 3' (SEQ ID No.34)
"ccaggt.cggcggagaagccgaggcaggcecga ttcagttcgtcgcgggtc
zﬁ%ﬁ ggg%;ggﬁ:g)g f@ﬁﬁ%&?ﬁg@%‘: gg&ﬁéﬁg&@fﬂ& Zgggg ?Sgc
"gcecgeect gggeatg Q%EQ%I,Q% ;
aacaacccgc"” (_SEQa%Dg%g%g%&_ 5. set %%CD%A target
tilbelag &9: Plitsgcethchustmpiaacaidt (SEQ &BIN®37310WE| ting

tenperature,d.n, the range ! t '
conpl enent & y?tcggftﬁtfg%%ﬁgﬁif? gisggggeﬁggg) to be used
&t 20 belnFMO R 5Zetgc 88cagftioasibkisd (sﬂgqg &89y x, during
hybri di zati on to further detect and discrimnate
speci fi ¢ pdtficgeitscapgaegecraroesst’| G&Q BhNOFR sequences
ke MBbeing FP: 5' ccaggtcggeggagaage 3' (SEQ ID No.41)

RP: 5' ccaccggececgatgace 3' (SEQ ID No.42)
Set 22 being  FP: 5' gcegeectgaccaccttc 3' (SEQ ID No.43)

RP: 5' gegggttgtteggeatcag 3' (SEQ ID No.44)

wherein the said primers are used alone or in combination,

2. Sets of primers as claimed in claim 1, useful for detection and discrimination of
pathogens causing syndromes such as infectious endophthalmitis or keratitis or uveitis
or retinitis or meningitis by amplifying the target genes of such pathogens by

performing multiplex polymerase chain reaction on the clinical sample.

3. Sets of primers as claimed in claim 1, characterized in having uniform annealing

temperature in the range of 58 °C to 65 °C and ranging 17 to 29 bases in length.

4. A set of pathogen specific DNA probe sequences as listed below that is amplified
using primer sets as claimed in claim 1 from standard or clinical specimen using
Uniplex or Multiplex-PCR reactions:-

1. Probe DNA sequence

“cgettggtitcggatgggaggcaactgtgctatccceatcacggtcatggagtacaccgaatgetectacaacaa
gtetetgggege” (SEQ ID No. 45)
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1. 5'gcaactgtgctatccccat cacggt cat ggagt acaccgaat gct 3'
(SEQ I D No. 67) 2. 5'cacatcacagtcgcggcagcgtcatcggcg 3'
WO 3EQ1kd3oNo. 68) 3. PCT/IN2008/000334

5'tcccect ggacgggt acggccgecat gaacggecgggg 3' (SEQ I D No.

69) 4. 5' aggtagaaactgtgtgtacagttgcgttgtg 3' (SEQ I D No.

70 5. 5'aatacaaagccgcagtgtcgtc 3' (SEQ ID No. 71) 6.

5' gact ccaggt acaccttgacgtactg 3' (SEQ I D No. 72) 7.

5' Qttp@@@g:jp@@@é@ﬁﬁ@egtcatttct atccatc 3" (SEQ I D No. 73)

B 5tk ananckoosharaRant agaeargavaodidbiQal Roccuccy

No. 7 1D'N¢§. 48y acccgecaacgcet accaacgt gceea 3' (SEQ
No. 7 0. 5'tcggtacagagggt cgccaaaccgcgaggt ggagct aa
3' BSERRobODNA sdience

11. 5' YgagygaaggattichaptcciarmtrHapgocygRarcgcsBerdtiicgegty
No. 7igpgde®.(SEQ et 4pgct acacacgt gctaca 3' (SEQ I D No.
78) 13. 5' ctgggttgggccggcet gett cgggcagcaact ccccegggtt

3' @sEdyobp SqPXNey, 5 ctttgagacaacaggcccgt gccc
3 (SE@mggmtgmﬁa@aggaga@%qtagéw@ @@%&g@é@@@aaagcagg%g
3 ( SEGE@INNo.&8) 16 5 aaat t cat gagt at ct gt gcaactttg

D
at gat ﬁzﬁ%g%‘ﬁ'{ %\eca ctta | D_No .
5 gt e%aggavg@s alica ae@%é@ aﬁ%cgi@%g%‘g (SEQ
gct t cHY 9thagcgaggat aac 3' (SEQ ID No. 85) 20. 5'

aa%acp} %gmgtsg% Rgagcggcttgecac 3 (SEQ I D No. 86) 21.
g

AL RN SR T

6. Am for t he detection and di scri m nation of
patopRike DN Sbi@nsy Ndr ones such as infectious

endo p @ljt g %gtalft%&‘ttaééabt%a&ﬁcddg't%hfdcﬁat&ﬁtcféétﬁgicﬁﬁc‘éc gaggca”
or npl1fying the specific genes of suc

pat ho en y per ormng nmultiplex PCR (polynerase
cha. nProba@NAEqueasay on the clinical sanple using the
uni quetcpAthaceftccedatittgizithoitgdadigeprlaicavie Saagnhtaelgataastcgetaceg

cl ai meghebi* SEQ M No. 89d in further steps the anplified
product (S) (probes) are hybridized to
9. Probe DNA sequence

“cgcegecaacatgetetaccetatacecgecaacgetaccaacgtgeccatatecateecctcecgeaac™
(SEQ ID No. 53)

10. Probe DNA sequence
“tgggctacacacgtgctacaatggtcggtacagagggtcgecaaaccgegaggtggagetaatcicacaaaac
cgatcgtagtccg” (SEQ ID No. 54)

11. Probe DNA sequence
“gocctaacacatgecaagtcgageggatgaaaggagcettgetectggattcageggeggacgggtgagtaatge
ctaggaatctgee” (SEQ ID No. 55)

12. Probe DNA sequence
“acgtcaaatcatcatgeccecttatgacctgggetacacacgtgctacaatggacggtacaaagggetgea”
(SEQ ID No. 56)

13. Probe DNA sequence

“gcggaacgtgggaccaatacctgggttgggccggetgcticgggeageaactccceegggtigaagaagaaa
atcaccecgteg” (SEQ ID No. 57

14. Probe DNA sequence
“aacttttttgactgccagacacactattgggetitgagacaacaggeccgtgecccttttggggggtggeatee”
(SEQ ID No. 58)
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conpl ement ary DNA sequences (targets) imobilized on a
solid phase matrix in a nmultiplex format by known
woreiRodso@and t he hybridi zed product(s) i s det eBCBIN20§8/000334

known nethods to further detect and discrimnate the

speci fic pathogen causi ng the syndrone under

investigation. 7. The nultiplex PCR assay using all or

a few prinmer sets as nentioned in claiml1l where in all

t hes5 PPbBED A sHyubceused together in a single tube

u3| ng‘tggﬁafcfe@e@t w&hﬂcﬂt@t&mbgt?gaiﬁgg@igaég’geh@acgéd(SEQ
gg )dena uring step of 94 or 5 mnutes

foI I owed by ’40 cycles of 45 seconds at 60 OC - 64 0C,

45 16 Rrohel PN sefpef€ and 45 seconds at 94 0OC fol | owed

by 10‘cm:dlﬂg&gg@ahﬁgsgaamcafgagiaﬁztgtgmﬁkggtMc@@agaﬂ;ggcgcc” (SEQ

The nmNgdags in claim6, wherein the said priners are

| abel ed at end using a biotin noiety resulting in

detlécRioba DBYA pesfugeasi on of col oured product. 9. The

net hoéaawgtaftqtcgggaaatg@gqntg@t@mtqan@tgg%aactﬁﬁgaﬁ%%fgﬁaﬁtécggmtcctcga

IabeI@EQ)nyNmoSil)ascent | abel s such as organic

r % g\l abel s e.g., Fluorescene isothi ocyanate
#%ﬁﬁo Fﬂ) ‘%é"rﬂu@n‘ﬁ uor escent nano articles suc » (SEQ
Quant EBGAYPRIERCGF R e B R R e G D
any fIdoe6Dent scanni ng device or mcroscopy. 10. Use

éP 2?%8 N& hégers as in claim1, probes as in
B o e

ofa%% as in claiml, probes as in claim
4, %ap%@@mséd{wﬁ&@l m 5, wherein the assay is a real

t Q% kY Giﬁﬁggﬁa%&g%%ﬁ%@%@% g%ggcwgg@%@é%g@tce@gtgg

di sea detection of the anpli f| ed product as
i n 21l Biobe®NSIseguespeci fic probes claimed in claim4 is
in thed étﬁéé?f g aﬁg@ffg@gg’ﬂag@ga@gtcﬁtcﬁbmgthéogggmtcgggwggtgg

pr obe he macroarray nentioned in claim 12,
consi gtl ng of the targets nentioned in claim5 fixed

t 0 22. SvbbaDPHassquersapri si ng of nitrocel l ul ose, nyl on,
charg égbcgydotg’apc@bﬂmqagwtgmlggmgﬁamwgmgatg@g@@ﬂtaé%qc% n
met hoSEEID Naed6) n cl ai m 12, wherein the pathogens to
be detected are Herpes S|nplex viruses 1 and 2,

5. A setca BRI dedabifees ¥aNise8 bW, OfitlES uMifoMs melting temperature in the
enovi ruSes, ‘Eubacteri a, Gram posi tjve organi sms

ranga afnSrS&\;@t tw§3q§‘agqogmlqnemgﬁo thiy repliféede peqysnCes to' be used after
immobilization on a solid phase matrix, during hybridization to further detect and

discriminate specific pathogens under investigation. The sequences being

5°gcaactgtgctatceccatcacggteatggagtacaccgaatget3’ (SEQ ID No. 67)
5’cacatcacagtcgeggeagegtcatcggeg 3’ (SEQ ID No. 68) ‘
§’tccccctggacgggtacggecgeatgaacggeeggeg 3° (SEQ ID No. 69)
5’aggtagaaactgtgtgtacagttgegttgtg 3°(SEQ ID No. 70
5’aatacaaagccgeagtgtegte 3’(SEQ ID No. 71)
5’gactccaggtacaccttgacgtactg 3’(SEQ ID No. 72)
5°cttaaaactcactaccagtcatttctatccatc 3°(SEQ ID No. 73)

S B U L

5’ttatcatagaactgcgtaaacactcggeaagtaata 3’(SEQ ID No. 74)
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tubercul osi s, Mycobacterium chel onei, Mcobacterium

fortuitum Toxoplasma gondii, , Chlanydia trachomatis.
wQa2008A46de¢ ecti on nethod, as in claim6, which PORIN268/000334

detection of an individual pathogen anong a group of

pr obabl e pat hogens as nentioned in claim14 causing an

eye or nervous system di seases with simlar

mani f estations. 16. Any multiplex PCR assay using a

9. Felmadcci@th@ictarbdackizecdary’ (BEQ IDPNdg8y i oned in claim 1,
wherei n any clinical syndrome caused by a few or all

10. Jicgetpeagnegaispessgacseraeesisaeatar F(SEGIPANe.I6)ei ng

b | ' fa i ngi vi dual
B s R TR S S e
12. I danttggdcipedigiitiica 3(SEQ IBPN0USY or the sinul taneous
detection of all the pathogens causi ngi ext ernal ocul ar

13. Y pigsitsapscesiardpeagragsrreirecceeeai B (SEQ IBNo- ) niti s or

' R bRt foll owi ng: a)
14. %ﬁ%?%gg&%?&ﬁgggf&%g@n%fze from patient sufferi ng
15. ¥ ritamaancctgtt@ctiogn3’(SEQE Nacgi)ng DNA from a portion or
16 ,otal of sanple obtained in step a, c) conducting a

tosteagtapetgecaactity 3 (SIHBIDNo.$2) mers” as nentioned in
17. & Bl ckent A R Pl B 3 B P NS P A b i ned
18. §’ ptsigEpagpatgtrgadetaatz B’ (REQ@ BDo.84p PCR product obtai ned
19. 9 gefberraLened oo SRR N | | zed on a sol i

20. sg%eacétaéaagg%%%g%ﬁé& IPEGIDNFBepPLL ai ned in step

, on the X by enzymatic or fluorescent
21. SteghggtsgdRaggiciticagttaptcgep &’ (SEQID Nve 8T det ecti on of

[l th at hogens  causj n ocul ar infection,
22. 52ﬁ&&ﬁﬁﬁ%cﬁgﬁogga‘i%%%gi(gggeﬁ* ﬁrr"egi%)ni tis or
meni ngoencephal itis conprising the followi ng: a) A
Nold [ [
- A w1 ACHUBLHro A8 ARUBERBIEN oF HhioRy Eaubisd] Fhdiop uch as
infectiogs pnduphthaboitis dr imtigs o) utitnelaretinitie @g &rehingitéxhyi araplifying the
spec{,fgzg%e{npgﬂf’a erFc): ngilzh%génls%r}]f p%ﬁ*fo%gbrgul?igley{)e({f?p%l}szmhéalrlatsf]e chain reaction)

assay on the clinical sample using the unique pool of sets of forward and reverse primers as

claimed in claim 1, and in further steps the amplified product(s) (probes) are hybridized to
complementary DNA sequences (targets) immobilized on a solid phase matrix in a
multiplex format by known methods and the hybridized product(s) is detected by known
methods to further detect and discriminate the specific pathogen causing the syndrome

under investigation.

. The multiplex PCR assay using all or a few primer sets as mentioned in claim 1 where in all
the primers can be used together in a single tube using uniform thermal cycling conditions
characterized in having a denaturing step of 94° C for 5 minutes, followed by 40 cycles of
45 seconds at 60 °C — 64 °C, 45 seconds at 72 °C and 45 seconds at 94 °C followed by 10

minutes extension of the reaction at 72 °C.
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8.

d) Standard reagents required for hybridizing the PCR
anplified products to the matri x of DNA sequences

wo powhid3veed on a suitable solid phase, e) StapduIN008/000334
reagents required for detecting and discrimnating the
final hybridized product.

The method as in claim 6, wherein the said primeré are labeled at 5° end using a biotin

moiety resulting in detection by formation of coloured product.

The method as in claim 6, wherein the said primers are labeled by fluorescent labels such as
organic fluorescent labels e.g., Fluorescene isothiocyanate FITC or inorganic fluorescent
nano-particles such as Quantum Dots™ or Cy3 or Cy5 enabling detection by any

fluorescent scanning device or microscopy.

10. Use of the pool of primérs as in claim 1, probes as in claim 4, targets as in claim 5, wherein

11.

12.

13.

14.

15.

the assay is a real time PCR for detection of the pathogens

Use of a pool of primers as in claim 1, probes as in claim 4, targets as in claim 5, wherein
the assay is a real time PCR for quantification of pathogen in a clinical sample for

monitoring prognosis or therapy of the disease.

The detection of the amplified product as in claim 6 using specific probes claimed in claim

4 is in the form of a macro array or a slot blot or line probe assay

The macroarray mentioned in claim 12, consisting of the targets mentioned in claim 5 fixed

to a solid phase comprising of nitrocellulose, nylon, charged nylon, glass, or polystyrene.

A detection method mentioned in claim 12, wherein the pathogens to be detected are
Herpes simplex viruses 1 and 2, cytomegaloviruses, Varicella Zoster virus, Adenoviruses,
Eubacteria, Gram positive organisms, Gram negative bacteria, Fungi, Mycobacterium
tuberculosis, Mycobacterium chelonei, Mycobacterium fortuitum, Toxoplasma gondii, ,

Chlamydia trachomatis.
A detection method, as in claim 6, which enables detection of an individual pathogen

among a group of probable pathogens as mentioned in claim 14 causing an eye or

nervous system diseases with similar manifestations.
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16. Any multiplex PCR assay using a select few or all the primers as mentioned in claim 1,

wherein any clinical syndrome caused by a few or all of the organisms mentioned in claim
14 is being investigated for detection of any one individual pathogen or groups of

pathogens present in the clinical specimen.

17. A method for the simultaneous detection of all the pathogens causing external ocular

18.

infection, endophthalmitis or uveitis or retinitis or meningoencephalitis comprising the

following:

a) obtaining a clinical sample from patient suffering from an infection,

b) extracting DNA from a portion or total of sample obtained in step a,

¢) conducting a multiplex PCR using a pool of primers as mentioned in claim 1, labeled by
biotin or fluorescent tracers and standard reagents of PCR on the template DNA
obtained in step b,

d) denaturation of the PCR product obtained in step c,

e) hybridizing the PCR products with targets mentioned in claim 5 immobilized on a solid
matrix

f) detecting the DNA hybrids obtained in step e, on the solid matrix by enzymatic or

fluorescent methods

A kit for the simultaneous detection of all the pathogens causing external ocular infection,

endophthalmitis or uveitis or retinitis or meningoencephalitis comprising the following:

a) A pool of forward and reverse primers as in claim 1,

b) A matrix of DNA sequences as in claim 5 immobilized on a suitable solid phase

c) Standard reagents required for the amplification of DNA by polymerase chain reaction,

d) Standard reagents required for hybridizing the PCR amplified products to the matrix of
DNA sequences immobilized on a suitable solid phase,

e) Standard reagents required for detecting and discriminating the final hybridized

product.
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