WO 2008/146306PCT/1N2008/000334 "A NOVEL METHOD FOR SIMULTANEOUS DETECTION
AND DISCRIMINATION OF BACTERIAL, FUNGAL, PARASITIC AND VIRAL INFECTIONS OF EYE
AND CENTRAWRERYB6B6SYSTEM" FIELD OF INVENTION: The present inP&iiiBReeses536 the
diagnostic methods for identification of the single causative agent or more than one causative agent of
ocular and nervous system infections among many probable pathogens, which can cause the
infection. All the pathogens affecting a discrete area of eye or nervous system generally cause same

clinical manifestations or syndromes. The present invention relates to detection and discrimination of
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BACKGROUND OF THE INVENTION Infections of the eye can be clinically classified according to the
anatomicgi[gt‘}fpp H&?Hg and consequently affected by the infection. There are many
organisms which can cause ocular infections and are in detail described in "Principles and Practice of
Infectious Diseases, 6th Edition, Gerald Mandell et al (Eds) Elsevier Churchill Liyingstgn, pp 1387-
416 (200 TG GRERE B TR 16 HIECHBSTRS 53 PRI rEHE SRR e e SR ST e
classifiedadgéatie fodming cake gaiattaagent|isficians intdaheliagnosistdm Exfestiahoerangnientions

such as errcr) té%?eagg:h%gg g,n\%wlcﬁlasc%hlgglelggqrﬂg E?éjc?i%ghﬁﬂﬁ? p?ai cygeelgg élferQc &%Itzla.sdiscrete area

of eye or nervous system generally cause same clinical manifestations or syndromes. The

present invention relates to detection and discrimination of the pathogen among the set of
probable pathogens in a single test without resorting to a battery of tests each being directed at
detection of one pathogen. The current invention aims at the syndrome based diagnostic

replacing the diagnostics based on detection of individual pathogens.

BACKGROUND OF THE INVENTION

Infections of the eye can be clinically classified according to the anatomical compartment

harboring and consequently affected by the infection. There are many organisms which can

cause ocular infections and are in detail described in “Principles and Practice of Infectious

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. Extemnal 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

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



WO 2008/146306PC'T/1N2008/000334 the exposure to the environment vitiates detection of specific
pathogens (bacteria and fungi) in a scraping or a swab taken from conjunctiva or cornea. In the
presence of supfsueatksnieivalceration with pus, clinicians make provisional diaghOiiENoddsaotsaal
infection and treat patients with broad-spectrum antibiotics applied topically. Howe'ver crucial
infections difficult to diagnose but eminently curable are: Herpes simplex (causing Keratitis)
Adenoviral kerato-conjunctivitis (some times caused in epidemic proportions) Chlctmydia trachomatis
(causing follicular conjunctivitis leading to trachoma and adult inclusion conjunctivitis) Varicella
conjunctithfsciaes Ea e e eRyie pstr dHaleh EFtaaU A Sty IO R 8)8 SBacE A

chelonae;and Mifortitumikeavaadfesions aienddye Il dotHEaeCarRdpriRd s QmisiipuRdegedhe

refractive errors) Infectious Endophthalmitis can be caused generally by a Gram-positive bacteria

Gram-neJHFVALIGACIEIA Piaciobiiatydnike oryiBoaplofinarasiiuRf Ragkgiat mgrction and treat
patients with broad-spectrum antibiotics applied topically. However crucial infections difficult

to diagnose but eminently curable are:

Herpes simplex (causing Keratitis)
e Adenoviral kerato-conjunctivitis (some times caused in epidemic proportions)
e Chlamydia trachomatis (causing follicular conjunctivitis leading to trachoma and adult
inclusion conjunctivitis)
e Varicella coﬁjunctivitis (also called Herpes zoster conjunctivitis)
e Rapidly growing Mycobacteria such as M. chelonae and M. fortuitum (cause infections

after LASIK, a surgery conducted in order to reduce the refractive errors)

Infectious Endophthalmitis can be caused generally l;y a
e Gram-positive bacteria
e Gram-negative bacteria
e Anaerobic organisms viz. Propionibacterium acnes

e Fungi.

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.

Utveitis is generally caused by
o Mycobacterium tuberculosis,
e M chelonae,
e M jfortuitum,

e Toxoplasma gondii



Quite commonly the infection is post operative and spreads very fast resulting in blindness. Most

?m_p_ortant info%tig&yﬁgg&ed for treatment is whether the causative agent is bagigtirias@bdsyagus and
if it is bacterium whether it is aerobic or anaerobic. Endogenous infections caused by haematogenous

spregd are rare. Uveitis is generally caused by Mycobacterium tuberculosis, M chelonae, M.
fortunum, Toxoplqsma_gondii WO 21)08/146306PCT/EN2008/1100334 Retinitis is generally seen in
immune-compromised individuals and is caused by Cytomegalovirus Herpes simplex virus Varicella

zoster vigysigigoificanklass sbasiomessrsscihitéhaseinatipntuasdebiycangdibely diagnosis of
f[he'se organisms is an important component in prevention of blindness across the globe. The actual
incidence ofthesEHHR& y be relatively higher in developing nations. Many diagnostic

techniques gre for,{he diagnasiz.qf eye infections as detailed in Prior Art.

e Varicella zoster virus

Significant loss of vision occurs in all these patients and early and timely diagnosi\s of these
organisms is an important component in prevention of blindness across the globe. The actual
incidence of these infections may be relatively higher in developing nations. Many diagnostic

techniques are for the diagnosis of eye infections as detailed in Prior Art.
Central Nervous system infections can be classified in to the following categories:

Acute pyogenic meningitis: generally seen in children and is caused by organisms such as
e Haemophilus influenza,
e Neisseria meningitides and

e Streptococcus pneumoniae.

Bacterial cultures 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 tuberculosi§

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 7 oxoplasma gondii.



Central Nervoug, gysiigdndpigstions can be classified in to the following categorigs:AgsHYQBSMIC
meningitis: generally seen in children and is caused by organisms such as Haemophilus influenza,

Neisseria meningitides and Streptococcus pneumoniae. Bacterial cultures 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
completeflgg)céo day course of intravenous antibiotics, which in the majority of cases is not
necessar ﬁiﬁ’ally treated, the cases are indistinguishable from chronic meningitis caused by.
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viruses fopatlimgarspgeifiemntivil theeampls avaiallegBiivérsireatible eacefivaliticcagénttifed and
Toxoplasma X Iéd Wy s%a%%ar%lzlfj %%?ggr-}lf-/%esgsoo%o Qe %Sé Ptﬁel:oﬁl% es’ can also be subjected to
additional testing in order to determine susceptibility of a pathogen to drug treatment. For
accurate identification of the infecting species the clinician must rely on culture results which
may require anywhere from 3 days (as in the case of most bacteria including rapidly growing
mycobacteria) to 8 weeks as in case of Mycobacterium tuberculosis. In order to accurately
identify the species of bacterium the culture is followed by extensive biochemical testing that
may require additional days or even weeks. Most often it is important to make this
determination quickly due to the severity of the disease and the necessity of immediate drug
intervention. The culture techniques referred to here are mostly useful in diagnosis of bacterial
infections and fungal infections and they are not generally employed for diagnostic purposes in
case of viral infections especially since the frequency of the isolation of viruses by culturing

from a clinical sample is less than 15%.

The appropriate sample for the diagnosis of infections such as eye infections and infections of
nervous system is an additional critical issue in success of diagnosis in detection of the
aetiological agent of the underlying syndrome such as kerato conjunctivitis, endophthalmitis,
uveitis, retinitis, meningitis, and encephalitis. In these cases infection is highly localized and is
thus confined to the eye or CNS. Body fluids such as blood, plasma or serum do not contain the
infectious agent. External ocular infections require a specimen such as corneal scrapings or
conjunctival swab while infectious endophthalmitis requires either vitreous aspirate in
ophthalmologist’s office or preferably 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 biologicél fluid used for diagnosis

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



The classical ethpdcfor detecting a pathogen (bacteria, yeast and other fungi, pRrasitgs iskyiruses)
in a clinical sample involves culturing of the sample in order to expand the number of pathogens

present into observable colony growths, which can then be identified and enumerated by standard
laboratory tests. If desired, the cultures can also be subjected to additional testing in order to
determine susceptibility of a pathogen to drug treatment. For accurate identification of the infecting

species theslifeiaaiauss iehnhen Wik tesllid imhiste mRendephiteanifiviveilt feomfBoiatsasderthe

case of most bacterja, jncluding rapidly growing mycabacteria) to 8 weeks as in.case of Mycobacterium
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important to make this determination quicicly- due to the severity of the disease and the necessity of
immediate drug intervention. The culture techniques referred to here are mostly useful in diagnosis of
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inadequalte to diagnose acte ophthalmitis by smear examination and culture. The
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vitrectomy to be performed in an operating room. DNA based metho.d’s for identification of pathogen
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are seen (sub-clinical stage). Once the conditions are standardjzed, pathogen identification is, foolproof
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viable PCR-based assay has the potential to influence the clinician's decjsions of how stitute
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does not fepepgAuiie BRSERIE Al ReARIERsyR Uinn SIRAiReliesoan genetic material, a
PCR-based technjque is applicable in all patient cases, even when antibiotics were administered prior
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reaction due to complex samples. The following PCR assays have, bgen descri?;ed for thgkﬁgjnisms

causing eYhd e RISHnfRTRCTRRS BRI BHABEGH YL o8 FISTRES SRS dPBeen
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 WO 2008/146306PCT/1N2008/000334 mucosal surface: Comparison with HSV isolation in cell
culture”. J. Inf. Dis.188: 1345-1351 (2003). PCR was used to detect HSV in ocular specimen such as
agqueous humor, corneal scrapings, Lens aspirates, lens capsular material and vitreous fluid and other
- clinical specimen such as CSF, genital swabs and cervical swabs Madhavan 1-11\| et al. "Detection of
herpes simplex virus (HSV) using polymerase chain reaction (PCR) in clinical samples: Comparison of
PCR with standard laboratory methods for the detection of HSV". J. Clin. Virol. 14:145-151 (1999).

Harain a PCR ecniild detect 1 t0 2 narticlae nf H]\/ in 2 clinical eamnle PCR wac alen effactivielvs 11cead



Cytomeaalovirus A: Commercially available PCR test called COBAS Amplicor CMV Monitor of Roche
Molecular diagwvostosgPieamanton, CA, USA uses 365 base pair region of DNApealyNmensswgene 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 Gema G, et al. "Monitoring human cytomegalovirus
infection REFEH CJRIGHR: tFeRmBensen REHr iR dsrakieacmieis Y tesie iniidtidtiot Srabifity 1351
antigeneria@)d PO usdd - Riketl A8 A88-483 41 BdoNds dislosyirg, pEymithisdncospaiated
herein by WO 2008/146306PCT/1N2008/000334 reference. CMV infections of the patients were also
detected BSFaPHESPPTRAHAIETIERSSARTIHEE Butsriakane o iEpaHEiA fad Qthea cLigisal rgcimen
bronchio-gl¢golar taviagsemitlespiRceal eairialeamdhdIonENalASpITAtes. ALy enviesion o Ealepsk by
all three herpes viruses, HSV. VZV and CMV were detected by PCR as described by one of the
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polymerase chain reaction base udy". Ocular Immunolo na.Inflammatjon 9: 1- . Neste
PCR waspertomnitdtd ael?ge%\?z@g}rf?ﬁﬁ?gtsmy?iM&éﬁ&%ﬁ%‘.ﬁ et 58158’ Sameitfi R vhvirane
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The Amplified Mycobacterium tuherculosis Direct test Gem Probe San Deigo, | nd licoy M.
wberculo SR BT BRI S iome SRR SIS A oA RS el A Emown
in the art. l98nexa0DSAWPCR ocular tuberculosis was detected by Madhavan FIN et al. "Polymerase
chain reaction for detection of Mycobacterium tuberculosis in epiretinal membrane in Bales'. Disease.
Invest. Ophthalmol. Via. Sci. 41: 822-825 (2000). Chlamydia trachomatis detection by nucleic acid
amplificatidaricalbeesiersedrin:.cliitifalsattiagsiaddiés desctiiésticetietafietRiack(BidkéADeiert al.
methods @f laboratory diagnosis of. Chl ia trachomatis infection. Clin. Migrobiol. Rev. 10: 160-184
(1697, TN TR EISE (OTRSREr. GG PRGN cHAISTUAT o R b eokas e 741
organismsemehegrtettfdithia dimical sample dedidetaile dimdMafatiedJettmntyX. hidkyfitalibatéd Stk on
prevalence of sorjynctivits e fp GRlamycip pchomatis' Ind, 1 Med. Res. 1174175 (2003),
Adenovirusco ?Unc IVILIS was d(l)agnose y a heste IN conjunctival swabs as descri &d earlier.
DalapathyPSRt éhatbrel opraedtWntkiss & of halsted qrylyhagrase cifaiamtea ctio ¢RCRptamOnfection
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and tissu% @gl the PCR tests rely on amplification of B1 gene (Danise A, et al. -Use of polymerase
chain reaction assays of aqueous humor in diagnosis of in the differential diagnosis of retinitis in
patients infected with human immunodeficiency virus". Gin. Tnfect. Dis 24: 1100- 1106 (1997),
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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
CMYV 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



Infectious endophthalmitis resulting from post operative infection of the eye is investigated using PCR

reactions for eylastagiahgepes and discrimination by probes in to Gram + ye aneligtaiis e s
disclosed in detail in Anand AR et al. "Use of polyrnerase chain reaction (PCR) and DNA probe

hybridi7ation to determine the gram reaction of the interacting bacterium in the intraocular fluids of
patients with endophthalmitis”. J. Jnfection, 41:221-226 (2000). This study could detect as low as six
bacteria in a clinical sample. The ocular infections caused by anaerobic organisms such as
Propionibaieteritai &3vi&s invfersti detecfethe apitisntsiwgrP GRoaddesterdbeyl i aetail iRORareserikiuet at

"Polymerase chain reaction,in the diagnosis, of bagterial endophthalmitis:’, Brit, J. O t?}% :
32:1075 SO L0} P gk e ARl oo B0 A ok ooiiectar Al trine. oo
in detail plaadatad BRecthetP byonerimdespiairyeaction in the diagnosis of Asperigillus

endophthalmitis”. Ind. J. Med. Res. 114: 133-140 (2001) and Anand AR et al. "Use of polymerase
chain reaction in fungal endophthalmitis”. Ophthalmology 108: 326-330 (2001). In both these studies
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are different. Moreover, the reagent concentrations of each of PCR ed above had been
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nucleotide Chain being amplified its size and the complexity of the whole target DNA of the organism or
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and viral infections of the eye and central nervous system which in addition to being rapid, is not prone
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easy to Usg ip, AipicahseiingsyDeEedhe MertifigrtiomRfiigcliQes ALeR: W PR A4 I0ASNBHAS I8

important to save lives. The critical issues in accurate diagnoas of eye and brain infections can be

summaris@gle regaen Rfdbs e © PBPE BB i i foR&Reed. There is no trace of the causative

agent in easily obtainable biological fluids such as blood, serum, plasma, saliva or pus or pumlent
discharge from an external wound or ulcer. Thegutative biomarkers of any acute infection such as C

reactive pIIRSHORr@hMrsphashaiare ehiriciasts B Rrdtdetbcasrhamg e RomR oo THteshe
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required. The obtainable samples are corneal_scrapings for corneal infection?a;l conjunctival swab for
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amount of sample that can be obtained from a patient in a single sitti enerally you
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sample can be up to 200 }.LL. 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 nil. Consequent to the limitation of the volume of the sample is

the limitegnuinais ofhaciekiad deusen leyaniicikioresthtamlificaionlhan beditiosedsisuchnioel dose

clch as BTBLRES TG (5 AFF B BT B S (ks SYRCER FISLGA e OCHAEHy JRAOHIoR to

the succesdpheéitecliachddeldw afdtioalmaish. theinagibuR egeots s asdTinghlamydial -
conjunctivitis was detected using PCR on conjunctivd 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)



WO 20081146306PCI/LX2008/000334 fail to grow in culture and are thus difficult to diagnose. Number
of viral particlesvoressni4ss@n ocular specimen, are generally below the detectipatimits@fdtossescent
antibody detection tests as well as viral cultures thus malcing the sensitivity of the detection to less
than 25%. There are no easy detection systems for parasites such as Toxoplasma gondii and the
number of parasites are also too few for detection. The tests such as IgM or IgG detection for I-ISV,
CMV, VZV, Adenoviruses, Chlamydia and toxoplasma are very non-specific and are not of diagnostic
significaniee. tindetiestionjoif diflentyimgmdrusisinathdtizitiflispesisonthd efdited6nved Adveare of
acute nata@dgﬂd require an immediate and accurate diagnosis for institution of appropriate therapy.
Delay beyond 48 hours results in blindness in case of infectious endophthalmitis and necrotising
retinitis caused by viral infections needs to be treated within 96 hours of the presentation of the first

symptomeMylfiplex PCRhad alse-peqaretiommeriaisome of ReRathpoensdn araiyeRainicaln

situation and the amplified products were identified in by the molecular weight determination by mass

spectromtEra delisirngyn Marschom deef iosierristhsivoPpriisgers sipAvasarigyes dpgmblgds and

determinglign-ofihe HaseLoPROSMUAN Q1P GR Rdurisidk ek PadskJfzateyaRichard 4lse of
Sampath, Rangarajan, Hofstandler, StevéFr)l A.: Meneil, Jlohn; Croo%:eél,’ggstanley T. (USA). U.SS?P%L

App!. PuBRlzoDase rhaipseestioniassins of eguccys hupprinaiingnosis ofdadbe USoerinlsbegnosis

20030913 Reighitys U BR9nsORAE D HABAdibd 200434 AG SRG2¥216:, USiR0rR2 3833 24:
20021218; US 2002-326051 . L .
1100~ 1106 (1997), Montoyo. et al. “Use of polymerase chain reaction in diagnosis of ocular

toxoplasmosis. Ophthalmology™, 106: 15541563 (1999).

Infectious endophthalmitis resulting from post operative infection of the eye is investigated
using PCR reactions for eubacterial genes and discrimination by probes in to Gram + ve and
Gram -ve as disclosed in detail in Anand AR et al. “Use of polymerase chain reaction (PCR)
and DNA probe hybridization to determine the gram reaction of the interacting bacterium in the
intraocular fluids of patients with endophthalmitis”. J. Infection, 41:221-226 (2000). This
study could detect as low as six bacteria in a clinical sample. The ocular infections caused by
anaerobic organisms such as Propionibacterium acnes. were detected rapidly using PCR as
described in detail in Therese KL et al. “Polymerase chain reaction in the diagnosis of bacterial
endophthalmitis™, Brit. J. Opthal. 82:1078-1082 (1998). Fungal endophthalmitis could also be
diagnosed rapidly using PCR as disclosed in detail in Anand AR et al. “Polymerase chain
reaction in ‘the diagnosis of Asperigillus endophthalmitis”. Ind. J. Med. Res. 114: 133-140
(2001) and Anand AR et al. “Use of polymerase chain reaction in fungal endophthalmitis™.
Ophthalmology 108: 326-330 (2001). 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



20021218; US 2002-325526 20021218; US 2002-325527 20021218; US 2003-443443 20030129; US
2003-443788w0Q304/34530kS 2003-447529 20030214). Multiplex PCR assay fediomszhés/ogeds4
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
detectioncuilitithe yeris smosiingés fhcasonpdhte ssbrucisctily Bhatmheingaomlibpdbiissirasrttith and

genotyping.gfdial Ralfiedsns: Bine I ACRY PElnHRAPBihBBET HERPA(2082). The WO

There remains a need, however, for a PCR-based a,séay that can simultaneously detect and
discriminate between the pathogens that cause bacterial fungal, parasitic and viral infections of
the ‘eye and central nervous system which in addition to being rapid, is not prone to
contamination and which has increased sensitivity and specificity over other methods. It should
be easy to use in clinical settings where the identification of infections agent within 24 to 48
hours is important to save lives. The critical issues in accurate diagnosis of eye and brain
infections can be summarized as:

e The infections of eye and brain are highly localized. There is no trace of the causative
agent in easily obtainable biological fluids such as blood, serum, plasma, saliva or pus
or purulent discharge from an external wound or ulcer.

e The putative biomarkers of any acute infection such as C reactive protein are general
and are common to all infections afflicting the human body. Thus are non-specific.

e In order to identify the specific causative agent a sample from the eye or CSF is
required. The obtainable samples are comeal scrapings for corneal infections;
conjunctival swab for conjunctivitis; aqueous humor for endophthalmitis; vitreous
humor for uveitis and retinitis. In case of brain infection the preferred sample is always
CSF. In all these samples there is a limitation of the amount of sample that can be
obtained from a patient in a single sitting. Generally you get a few thousand cells and

, probably two to three milligrams of the sample in a corneal scraping or a swab.
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



detection of amplicons was also attempted using colorimetric microtitre plate assay system wherein
the amplicon isvessrsdiveithsdigoxigenin 11-dUTP and biotinylated probes are RsSiiz@msioNss
amplicon on the microtitre plate. The product is revealed using enzyme labeled antidigoxigenin
(Smalling TW et al. "Molecular approaches to detecting herpes simplex virus and enteroviruses in the
central nervous system”. J. din. Microbiol. 40:2317-2322 (2002)). Multiplex PCR assay of three
different genes of same organism viz., morphological transforming region Il, UL 83 arldaglycoprotein 0

genes of cytom&JAIB iR aS tHEue Rad LRIl G usREIPR DR RbivErLAHseeSs
detailed in MadpgyntHN £1 abuld? eyelopienirencapRlicabian wf i avekmtipiexspohmeresaahain

reaction for semiquantitation of human cytomegalovirus in clinical specimen”J Virol Methods.

141:166-72 (2067 BgRsiEt 48 15 (Aol Rttt ssntrtR e &g h & dhe
papilloma virusesdecenvicalesanmales Sfovameas aftehinedtiplextaRuasatsnibabamplifigssduggian of

all 19 high-risk genotypes (Bauer. HM et al. "Detectjon of human papilloina viruses by polymerase
Chain reaction” 8 PRI U5BHY e PHETIE UL SN B AL Do IR P Ph i ERable
even in advancedderiafgmiedidgEaetinie HarSvicaMvays Zieiestondiasees 0 IC B peysEy end
scanners cannot be afforded in clinical settings. A fine probe. assay is prone for atnplicon
contamination. f° B%ﬁ?ﬂ?ﬁ@ﬁ?%ﬁ%%?ﬁé%@ hA ﬂ&%’l@% CO%%R?E%}CE?NA, consisting of one
nitrogenous dasenoeherphappliditorioidedeaairdionesugarafibitite dfgeeyhoseiibeNborbese in

RNA). "Oli leotide” hort stri f nucleotides. Ol leotides , ft d
probes to find ahAting SHEh EHGETB BRG2CD: FRBESE G Ao A RRPCALL by o HBERs Such

as radioisotopeadpitimecteeniyarbelie el snidschaimesties in¥ndness in case of infectious
200%15500PCLLANRISRAROS Prmer meaps gt el lRenuskoites o lneq
PCR-based assajythifili2énigoarsiofiteesateeépititiver s fnteaiistreantiomthat amplifies a single pathogen
et QAo A o A GRS S U PR A 0
refers todhé il Arpplidiedt feodpdisowdre sditinidiéin &P ER hakedlampdifitdtibrendiargenAnass
spectrometry as detailed in Detection and identification of pathogens by mass spectrometric
determination of the base composition of PCR products.
(Ecker, David J.: Griffey Richard 11.: Sampath, Rangarajan; Hofstandler, Steven A.: Meneil,
John; Crooke, Sstanley T. (USA). U.S. Pat. Appl. Publ. (2004), 168 pp. Cont.-in-part of U.S.
Ser. No. 323233. Application:US 2003-660122 20030911. Priority:US 2001-798007
20010302; US 2002-431319 20021206; US 2002-323233 20021218; US 2002-326051
20021218; US 2002-325526 20021218; US 2002-325527 20021218; US 2003-443443

20030129; US 2003-443788 20030130; US 2003-447529 20030214).

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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The term "target" refers to the DNA sequence, specific to individual pathogen that is immobilized on an
inert matrix sugpasiylaksodiybridization” refers to the process of joining two gefpalesIgasysstrands
of DNA to form a .double-stranded molecule; more specifically mentioned here is between the 'probe,
and the 'target’ DNA sequences. "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' méatestrorirmmpliens seguaisceaftammptdd alfipgticolenieiinghnstrotitas Pelistasercuss@andida,

Mucormycesi erigillus and Rhi , sed, forjdegtification o fun cies.
SUMMAQ@%%E%%’&Eﬁ%&%ﬁ%ﬁ\?ﬁ?&%%&%ﬁiﬁadset of C erﬁ%g |§fgﬁ%%g§%’ %gat gé%%ésqgeciﬁc
forward agrprevesseppiimersthehaediden phiguchicdgsighet is spewiichilyagEiftagdabeled

sequenc : 0 i3 i p In_reagt turatl r of
35 O B PR B e B e e
72 C. Thaudastitiovialisesprotiic esrdrsbney eagssg. de Glion ddisuibive dTroh 1S alREGEN- specific
gene that is immobilized on inert support and specifically hybridizes with PCR amplified product
obtained using the pathogen specific forward and reverse PCR primers. The invention provides a rapid
assay forMidtsnaxtR ddussamte ofothetahdifathplgcgrnee sponsibie forsatisionéZef theowelagwdentral
nervous systerifanwhichimntinelpgien! deramaists Al nef indicative el amagtivainfectian tenly

indicative of exposure tothe pathogen and forwhich classical microbiological assays such as bacterial
and fungareestsfalaie pelaide sumartive bacigs t@&@ﬁé@ﬂ@%ﬁ#ﬁ)@%ﬁ%}%mmﬁ%%w
the pathogen ¥sthin 48 hatrand neiesenh nvenfian.combings e Higbsensiivitan RERResay.and
the high specificity of identification by hybridization on to a macro-array with the detection of
hybridizafigRigyasititioateE hemancthtuacanle ares iastlinimaherieen be Yok iMrdirsy dakebeye
However@@@ scent labels such as Quantum Dots, Cy3, Cy5, FITC can also be used and the product
could be visualized by fluorescence microscopy.

Line probe assay was also used to detect and discriminate the genotypes of papilloma viruses in
cervical samples of women after multiplex PCR asaay that amplifies L1 region of all 19 high-
risk genotypes (Bauer HM et al. “Detection of human papilloma viruses by polymerase chain
reaction” US Patent No 5639871).

The methods such as mass spectrometry are not practicable even in advanced tertiary medical
care centers and microarrays detection based on expensive scanners cannot be afforded in

clinical settings. A line probe assay is prone for amplicon contamination.

I. DEFINITIONS
"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.
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The invention features a multiplex assay for the simultaneous detection and discrimination of
pathogens thatt3de&11e&fons of the eye and CNS comprising: i) ProcessingPtWé/ I&Tﬁ%ﬂ?%ogﬁ#ples

such as corneal scraping or conjunctival swab or aqueous humor or vitreous fluid or vitrectomy lavage
collected or cerebrospinal fluid 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 ~fﬁ§}y%§§f%%%ﬁ§;gg&géﬂgﬁn§85Hi%gfo%ﬂa@oqéa‘?yo@)ﬁr}ggﬁﬁ%% {bat ipageeiic e cantiabine

pathogens technique~using labeled a cation prim reac

pathogensf idwnvwbichus el ® aricheyNAfsttithesisi) Detection and discrimination of pathogens
using a DNA hybridization wherein the immobilized target sequences specific for each of the
pathogens are reacted with amplified WO 2008/146306PCT/IN2008/000334 DNA probes generated
from the POEplesttivacanstnisitddnesitnesaybHizinpn Hnedtosd cve mrsst inshaghs peastion dhar

reagents.&gﬁﬂgggu%@%%%}% CQECTWA%/&%QN: Design of unique PCR primers suitable for

multiplex PCR of pathogen(s rom clinical sample of patients suffering with eye infections. The
following genes from the various known pathogens causing eye infections were chosen based on

known inf%ﬁﬂﬁ&a\fﬁ@aﬂ%fmm&{%&y%ﬁzﬁ@Bﬁﬁ%&ﬁe%ﬁmrgétslﬁ 2 HNTOPERLGIL DohelerPES
simplex virus 1'& 2 UL 44 gene 3. Herpes simplex vifus 1 & 2 DNA polymerase gene
each primer can amplify a single pathogen specific DNA sequence.

The term "probe" refers to the DNA product (amplicon) resulting from a PCR-based
amplification of target DNA.

The term “target” refers to the DNA sequence, specific to individual pathogen, that is

immobilized on an inert matrix such as nylon.

"Hybridization" refers to the process of joining two complementary strands of DNA to form a
double-stranded molecule; more specifically mentioned here is between the ‘probe, and the

‘target’ DNA sequences.

“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,

12



4. Cytomegalovirus Glycoprotein 0 gene 5. Cytomegalovirus Morphological transformation gene 6.
CytomegalovirggnllboB84geme 7. Varicella zoster ORF 29 8. Varicella zoster DNo&palzousresasgene 9.
Adenoviruses Hexon Gene 10. Eubacterial 16s ribosomal RNA gene | 11. Eubacterial 16s ribosomal
RNA gene region Il 12. Gram + ye 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 g(gmdu B 1 gene
annealing temperature of 58 to 65 OC and extension at 72 °C. The mventlon also provides a

set of target DNA sequences derived from the pathogen specific gene that is immobilized on
inert support and specifically hybridizes with PCR amplified product obtained using the

pathogen specific forward and reverse PCR primers.

The invention provides a rapid assay for the simultaneous detection of the pathogens
responsible for infections of the eye and central nervous system for which immunological
parameters are not indicative of an active infection but only indicative of exposure to the
pathogen and for which classical microbiological assays such as bacterial and fungal cultures
are neither sensitive enough to detect the pathogen nor rapid enough to identify the pathogen
within 48 hours.

The present invention combines the high sensitivity of PCR assay and the high specificity of
identification by hybridization on to a macro-array with the detection of hybridization by color
detection methods, the end result of which can be monitored by naked eye. However
fluorescent labels such as Quantum Dots, Cy3, Cy3, FITC can also be used and the product

could be visualized by fluorescence microscopy.

- The invention features a multiplex assay for the simultancous detection and discrimination of
pathogens that cause infections of the eye and CNS comprising:
i) Processing the clinical samples such as corneal scraping or conjunctival swab or aqueous
humor or vitreous fluid or vitrectomy lavage collected or cerebrospinal fluid 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.
ii) 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

13



17. Chlamydia trachotnatis polymorphic protein Il 18. Fungal specific portion of 28s ribosomal RNA
gene 19. Progighiasigkisgp acnes specific portion of 16s-23s ribosomal RNA gepgafedai@iive
bacterial specific portion of gyr B gene 21. Gram -ve bacterial aconitate hydratase gene 22. Gram - ye
ribonuclease 1 gene WO 2008/146306PCT/1N2008/000334 To farther improve certainty of detection
of some of the organisms such as Herpes simplex 1 and 2, Cytomegalovirus, Varicella Zoster and
Gram-negative bacteria more than one gene of each organism was chosen for amplification purposes.
In case aiMierpesHeiMpityrdandrdanthe HOR agatasiusHIraRaitiaiapt GenepHiodieashnotganisor were
chosen while two genes were chosen for Varicella zoster. DNA polymerase gene of Herpes viruses is
one gen eﬂﬁ%‘?%’ﬁ eSS %8%*%%%8’%5 used in different studies. In the first study 179 bp
product was amplified using thermal cycling conditions of denaturation at 95 C for 45 sec, annealing at
64 C for ] for 45 HN et al, Detection of herpes simplex
virus (IT@%@%M ﬁﬁggcﬁdgﬂmmal samples Comparison of PCR with
standardDeatigrais yarigio BRI fhrentiaie clidmiblie HON ntilltipWisoPTR1 45-poth§Ee03). DIXAe froanother
study 469 .and 391 bp region.of the same geng, was ampljfied using different set of primers and
thermal ('?lylc |ﬁ%?8%%laﬁfo%sp§ %félé%\f‘dlrtg%%ﬁ%% e&efg{g{) & annealing at 60 C for 45 sec and
extension at 72 C for 45 sec. Madhavan HN et al, Phenotypic and Genotypic methods for the detection
of herpes.si x.virus serotypes. .J. Viral. Methods, 108: 97402. (2003). Whjle detecting different
Uises A SETRRE e o TR e T e S R B
for identifcsztiom doeten infEctiorigPriyml #b ket abrAgsdiietiomef herpes viruses in aqueous humour of

patients with serpigen horaiditis: merase chain reaction based study, Ocular Immunology

and Inflamr:wlét%%%%%g %%8%)%#%5‘%{% %ﬁ%‘%ﬁz%%t%i conditions and the concentrations of primers

were differedt foledite samplérusass |t i& thérbféfezatmious that it is difficult to design primers and the

specific target f in grder to be able to perform a single tube
i R e S

multiplex PCR re t enables a rapi n and-discrimination of one or more pathogen in
the given clihicdhgamegeldvimzsGhereportcipbsgdneed necessary to explore the possibility of designing
suitable PCR ppqsrsang inge SR W@ﬁl@{%ﬁ%@@ementwy to the product of PCR
amplification 'us% kn%%%n bﬁoinf%%%e nget ods. In order to achieve this objective, the inventors first
fixed the follbwingtemsarionsundiivd$cpreferred for performing multiplex PCR reactions for detection

of HSV, CMY QL NENa Roster ORF 29

8. Varicella zoster DNA polymerase gene
9. 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 165 —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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denaturation at 95 C followed by annealing at 58 C - 65 C, then followed by extension at 72 C. The
optimum tempeyatusaspidgysyidization of the PCR amplified product thus obtainedrantsmpmeiia target
DNA sequence for each pathogen immobilized on a solid phase matrix was fixed at 48 C to 55 C. It
was therefore considered necessary to design the set of target DNA sequence for each pathogen in
guestion such that the specific PCR amplified product hybridized to its complementary target DNA
sequence at a unifonn temperature without resulting in non-specific binding of DNA sequences. The
most difficiot fieheeritiprdesigninmtheHiktetiofoph soukiplktd GRarsswotcdd & dtssips pialas In such
a way that all fg? m have sameelting tempe k 3 RJ‘E | I under
the same tHer ATy o D S e hove
mentionedagne setsenses dushrtifat athilifipainoerstravecanneingfdispeattiresler thendAgaéf 58-
a0 T SHUBREHE ER AR RE A BUEC R IGCR L IAE RRSARE LSRGl I o
strains or sé’?o%llp%s of the specific pathogen in question. Amplicons of different sizes may interefere
with the efficismcioof\atitigblexasteplification by PCR method. Therefore the second criterion for
choosing primers was fixed as uniform size of amplicon within a range of 66-90 nucleotides All the
genes mentioned in the above section were selected for a region containing 66-90 bp length (including
of primerBbugnboskraseogdes ©f KuponsitnissdmpesaenedhasirorfermiepsimamdadihR waieNAstried
petween 44 §9.£ 3 ARsgPalieids! ok BAHIplerd B3GlieRup dRlAtoR 048 RIRIPCQLEHRSS

hybridization due to the presence of co§nplementary regions, can interfere with the PCR amplification

itself To @eoiditons whleomprbancidalier fimessanaralingrarfy SeSmhe 8o ashepiensigtihiihate
the loop fR#aglipn QI CRASSIVRHGRUP I ODREEBESR e?ﬁgg thapiselvass Carswyasitakssliaaveid any

non-specific (cross-) amplification by the primer sets eé)rimers.of one organism / gene shquld not

react wittehaingeaitosf @GR tacH vigalramplechempas TR B Rvith gigydard laboratory methods
2008/146306RCTLN00/PRRIBAAThe Diimersaigsdesigneddy, suaie wanmbmtammasonall the

nucleotide bases of the pathogen gene in general. However if there is mismatch in some o{ the strains

or specied%s b trreiamseblisinmme geatgied MunHERd wing BHSHRS, GFah-REGHEY RS 2lnd

fungi the paismatcliisimited famaximmen ofitws nacteptidesds) thamsaidieafébe'orifpen tsvasnd
ensured that the 3' end gf each grlmer had always had a %erfect match in all the ,stralriﬁ?gifétgq% %)eues :
being diagHE88@NGH&7iaiEaclib s8caPdarhayaniBt6tak BhsRaRmRIC RS ReLXRlsRT Fo

choosing primahSEHUBRGRS BRMIGNesHR detal pisclosedherribthiaigreoge OB UROOIRNINE LA
laboratory manual, Vol 2, Sambrook. J, Russell DW (Eds) Cold.Spring Harbor Labgratory P I&i\IY
(2001). TRESE MG SBEM S SR BB R R A ARBHRECTE BB T gon Sl

terminatingapyg pringiwitha ¥ 2tc italdasianidheoptiresfiinsistayadiyidually Anddationltiflex
format to verify the sensitivity and specificity usjng standard DNA segﬁencgs. genes) of all th ain
pathogenBoRBRS IV iTyPRsy By AR HRRVSHYR EPERER VEHD AT R dAP BRI

Madhavap.giainDiedionef, homes Simplerligs ASMI asingtalynba eI Rinmetiticn® CR) in
clinical samples Comparison of PCR with stapdard éab.orator methods f r,fihe %itect%on ofeHSIyiSJ.
Clin. ViroFegtipRsceBditioas ena\ihstRPCSEIAH I S5 DA BRWH &t ]c%fﬁ?% o SHETERh Confunctivitis
due to Chisrudia tBchamats . drideticalsssaarehndd and 15 (RAGRY; drmndedReted fise oft
polymerase chain reaction (PCR) and D A%

obe hyhyridization to determine the gram reagtion, of the
interactinG b5Re&H R ORI PSR f L‘? E%ﬂ?ggé‘%?nséﬁi%gﬁeﬁ?a% %tf%}él?gg%? I’f e%ﬁ%ar{t,
41:221-22648R90; Apindefidthodnd stitipglyitiernsé Giairr reastiomibomyat ehelgpithalkitisl
Ophthalmology 108: 326-330 (2001) recognizing a few organisms or viral particles, a different set of
‘primers m@é{ﬁiected using the same criterion. Even though some of the primers anneal at 58 C, it

was ensureavaxpaersratalyithidesit piiveragate gosidrentpdifisatitiliy66f Glesigning 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 ie.
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WO 2008/146306PCT/1N2008/000334 In the present embodiment after a careful evaluation, the
following unique primers were selected and used for detection and discrimination of pathogens. These
sequences are unique and are not known in the art. 1. Herpes simplex virus 1 & 2 glycoprotein D gene
amplified by the primer set 1 comprising of SEQ ID No 1 and 2 FP: 5' cgcttggtttcggatgggag 3' (SEQ ID
No.l) & RP: 5' gcccceagzg?agttgtt tagg 3' (SEQ ID No.f§§2U Herépe§ simplex virus 1 & 2 UL 44 gene

amplified byPrRIBAHMEr Bt Cofpbegid bl speaisssmg 4EPOS gdhsicibaretdytestensiosd ID

No.3) & RE‘Z?"@Q@EQQEHFE&%@%@&M&?@ RPN A RmteHRe PEIRD Biﬁgﬁ’ﬂfé@ﬂrd%@cﬂmﬁ golymerase
gene amplified by the primer set 3 comprising of SEQ ID No 5 and 6 FP: 5' caagetgacggacatttacaagg

3'(SEQ ID ioit)Raibicsass EAtACtisase 48h S8 pefheeRbiBymoRlizsth g achdstlase dprbigin 0

gene amplitigd Bydhatnrinier ges s ‘comprising QEREQ M NRréAREBERY Foliecggrisriggcatianss
3'(SEQ ID No.7)& RP: 5' cgccctgctittacgttacge 3'(SEQ ID No.8) 5. Cytomegalovirus Morphologlcal

transformafin‘ Y EREIARTAIIRE S35 tRRR AR AR AU Lo SHEMh 8 e GPARS! Rio B Ghariplifisd product
eggegacyappRsdiatacag (&b ey &R Bt Shoaatctaatsaeotaalcali i B S LRI Xk ut
Cytomegalovinjs UL 88 gene amplified by the primer set 6 comprising of SEQ ID No 11 and 12 FP: 5'
gggcaegteCEYLRAELSYSERS 5 Rigding QRBP4 CausREAYcaggtgataggtgac 3'(SEQ ID No.12) 7.
Varicella zoster ORE 29 amplified by the primer set 7 comprising of SEQ ID No 13 and 14 FP: 5'

ggtottgccggagetaeiodidn o3l Hdh st NOdb3)ofiiPthe (EIGEEC B0 a3ATRGASRAPANR B4t HidN@digh 8.
Varicella zoster DNA polyrnerase %g?e amll%ified by the primer set 8 comprising of SEQ ID No 15 and

16 FP: 5' tdUameiadg e at Rl oPIDtieen1 By e R9% REl 8 SRGRGESE SR S 3PS BENIS

N0.16)  amplification of all genes under the same thermal cycling conditions.

The primer sets for amplification were chosen from the above mentioned gene sequences
such that all the primers have annealing temperatures in the range of 58- 65 °C so that all the
22 genes can be amplified using PCR in the same tube are present invariably in all strains or

serotypes of the specific pathogen in question.

Amplicons of different sizes may interefere with the efficiency of multiplex amplification by
PCR method. Therefore the second criterion for choosing primers was fixed as uniform size
of amplicon within a range of 66-90 nucleotides All the genes mentioned in the above section

were selected for a region containing 66-90 bp length (including of primer sequences).

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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9. Adenoviruses Hcxon Gene amplified by the primer set 9 comprising of SEQ ID No 17 and 18 FP: 5'
cgccgcecaacatgemes B¢SHBEQ ID No.17) & RP: 5' gttgcgggaggggatggata 3'(SEQTING088Y019.
Eubacterial 16s ribosomal RNA gene region | amplified by the primer set 10 comprising of SEQ ID No
19 and 20 FP: 5' tgggctacacacgtgctacaatgg Y (SEQ ID No.19) & RP: 5' cggactacgatcggttttgtgaga
3I(SEQ ID No0.20). 11. Eubacterial 16s ribosomal RNA gene region Tl amplified by the primer set 11
comprising of SEQ ID No 21 and 22 FP: 5' ggcctaacacatgcaagtcaagc 3(SEQ ID No.21) & RP: 5'
ggcagattcctaggcattactcacc 3(SEQ ID No.22) 12. Gram + ye bacterial specific portion of 16s ribosomal

RNA geng,pmplifisdh oy the Rmetaeldl dedmphaigrat S5 tRalip 48 and A¢k8i& bases of the
acgtcaaatcatcatgccecchat 3'(S ID No.23) & RP: 5' tgcagccctttgtaccgtccat 3'(SEQ ID Np.24) .13,

Mycobacehager Bere ifsr i BHGERe S FBTRiSIIR THEHr iih P08 O SRETHAMSING SHEES Do 25

and 26 FR-5 Qe9easia9anRcraalacss (B Ritea2SskiRE argacgabei Gatiteiieial B EQHD
No.26) 14. Mycobacterium fortuitum 16s - 23s RNA gene, amplifie e)l/\%u%glmer ser 14 comprising of

SEQ ID N Preishd plmifedomatifyat i yRedealtitig s S e PRIRP: & Was ens

ggatgccageeereanaad I(SRR PPue: 28) diSvaylsabacirsifiat enaltnacallthe 22ainRNAespeaielified
by the primer set 15 comprising of SEQ IDNo 29 and 30 FP: 5' tggttactcgcttggtgaatatgt 3'(SEQ 1D

No.29) &hRivgxliggResttgecgactacctatce 3(SEQ ID No.30) 16. Toxoplasma gondii B 1 gene amplified
by the primer set 16 comprising of SEQ ID No 31 and 32 FP: 5' ccectctgctggcgaaaagtg 3' (SEQ ID

No.31) & RP: 5' ggcgaccaatctgcgaatacac 3'(SEQ ID No.,32). 17. Chla ia trachomatis pel rphic
protein Il%ﬁ’ﬁﬂeé%mﬁﬁé? @f‘f’&oﬁﬁh&ﬁ&%&§ 1580 "gvﬁa 7 I%%ma%or c%.é@&?é’
Iiifgé?;pecif‘ictﬁ?ﬁ?gf%g 2 rib%%%@?%&%R&@éﬁ?@igmahpf i e;a:ﬁ?% ‘(gder' i oy Eg’.
1D Nb 35 ST g i SEEAER B TCE TN ) & B S e P et
3(SEQ IDphgs38Y IR0 omianibatteriybeag Bseapdeifinimion afdiéng Smibosof abpenia asheot

amplified by die primer, set 19 comprising .of SEQ ID No 37 and 38 FP: 5'tggcgaacgggtgagtaaca 3'
(SEQ ID RS RE8apg JrtE eéc%@ﬁ?ci%?SEQ ID No.38)

After design, the primers were used individually and in multiplex format to verify the
sensitivity and specificity using standard DNA sequences (genes) of all the pathogens listed.
Wherever the sensitivity has fallen short of what was reported in prior art viz., Madhavan HN,
et al, Detection of herpes simplex virus (HSV) using polymerase chain reaction (PCR) in
clinical samples Comparison of PCR with standard laboratory methods for the detection of
HSV, J. Clin. Virol. 14:145-151 (1999); Malathi. Jet al. A hospital based study on prevalence
of conjunctivitis due to Chlamydia trachomatis Ind. J. Medical research, 117:7 1-75 (2003);
Anand ARet al Use of polymerase chain reaction (PCR) and DNA probe hybridization to
determine the gram reaction of the interacting bacterium in the intraocular fluids of patients
with endophthalmitis. Journal of Infection, 41:221-226 (2000); Anand AR et al. 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 oc,
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20. Gram -ve bacterial specific portion of gyr B gene amplified by the primer set 20 comprising of SEQ
IDNo39and 40 FP: 5' e e()ggcaagttcgacgac 3' (SEQ ID No0.39) & RP: 5' ceacegagacgcccacacc 3'
(SEQ ID No.40¥vaf9?§/ ‘\% de bacterial aeonitate hydratase gene amplified by ?ﬁg%HﬁQVgWﬁ
comprising of SEQ ID No 41 and 42 FP: 5' ccaggteggeggagaage 3' (SEQ ID No.41) & RP: 5'
ccaecggcccgatgacc 3' (SEQ ID No.42) 22. Gram -ve ribonuclease 1 gene amplified by the primer set
22 comprising of SEQ ID No 43 and 44 FP: 5' gecgecctgaccacettc 3' (SEQ ID No0.43) & RP: 5'
gegogtigtieggediragd RERdMMe-44d!n anether smhodiniente’ v irxentiathille prae-sequrnces

with SEQ ID 45-66 were obtained by computer programs used to design the primers for identification
of specifiédsielseyhitisd hadaks tdipratrsgehemRt AR h A B E JUERRSICES VRMIYA
length frofp 68-90Rusleotidasnd Be, probes do not form hairpin loops within themselves. They share no
homology with any other amplieons. The probes can be amplified from either of the strands of
Path?tgentDﬁ\'.Agﬂ?ﬁe@r%ﬁﬁlﬁtéﬁiu@?ﬁ@Sl a@t @e@@t%gl%ét@ﬂtow: Self Oﬁﬁ%ﬂﬂﬁisﬁﬁuﬁﬁi%tﬁ{ner set 1
cgettggatcggatgggaggcaactgtgctatccecateacggicatggagtacaccgaatgetectacaacaagtctctgqg ggce
(SEQ ID No. 4518 pErpELE: hf@slla&digﬁ’% gr%%éﬁgat&&sétgg&ﬁai%%& H‘mﬁﬁggﬁi
comprising of Ff:@b@g@é@gﬁ@gggg{g@g@q@ﬁ@m,ﬁo.l) & RP: 5 gcccccagagacttgttgtaug 3' (SEQ
ID No.2)) 2. Probe DNA sequence
"ggcaatcgtgmcq{sgs@ggﬁﬁ%ﬁaﬁ@meg@ggmcgm%@ﬁgmlmwaﬁ@m% (BE&nifiNeg 4) of
Herpes simplex virus 1 & 2 UL 44 gene (amplified by the primer set 2 comprising of FP: 5’ '
ggcaategtgtacgtegdcty ?N(SéQaﬂﬂg Nfo.g‘ﬁ’ :&ﬁﬂgﬁaegjf%@%iﬁ%téc @%@E@Ié\lﬂﬁh)‘% BFPobe DNA
sequence "caaggigacaoacaiiataagqiSrocniogacgggtacggccgcatgaacggeecggggcegtgtticgegtgtgggac”

(SEQ ID No. 47) of Herpes simplex virus 1 & 2 DNA polymerase gene (amplified by the primer set 3
compriS)i )ng of F%é@@amw@@gmam%@a@mx%ﬁ%m@eﬁa BinplifieCopcabgcpaareasy 3ISEQ
ID No.6)) 4. Probe DNA sequence ' ,
"ttccggetcatggcHRIARES Ry oA g A st iRty SBtasiEseaastiagiag® (SER i Ny b
Cytomegaloviruspihy eefiaieiod} girneatarpsifies my Xiesprimer set 4 comprising of FP: &'
ttccggctcatggcegttaacc 31(SEQ ID No.7) & RP: 5' cgcectgatttace,ttacgc 3'(SEQ ID No.8)) 5. Probe DNA

sequence "cygeyAGERLGMCHAIR TIgosHecRAROCEasa gigitTicaagaliePinngcgacragaitgisint6l SEQ0.49)
o; Cytomegalo%usalgﬂorg]ogglc I%%]sf Jgg@ggﬁgpﬁ%@gggg@%éﬁ%b&éhwl er(s té&gm ,rlsm)g
of FP: 5' cggcgacgacgacgataaad 31(SEQ | : : t cgtaatcactg 3' 0.10
6. Probe DNA sgauencetigggeangetiogSpoaganggictccaggtacaccttgacgtactggtcacctatcacctgceatcttgg”
(SEQ ID

5. Cytomegalovirus Morphological transformation gene amplified by the primer set 5
comprising of SEQ ID No 9 and 10 FP: 5' cggegacgacgacgataaag 3'(SEQ ID No.9) &
RP: 5' caatctggtegegtaateetetg 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' gggcacgtectcgeagaag 3'(SEQ ID No.11) & RP: 5' ccaagatgcaggtgataggtgac
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' ggtettgceggagetggtattac 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: &
acgttecggtagegagttatctg 3'(SEQ ID No.16)
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No.50) of Cytomegalovirus UL 88 gene (amplified by the primer set 6 comprising of F?: 5'
gggcacgtcctcgcagaag 31(SEQ ID No.11) & RP: 5' ccaagatgcaggtgataggtgac 3'(SEQ ID No.12)) 7.
Probe DNA sequence
"ggtcttgccggagcetggtattaccttaa.aactcactaccagtcatttctatccatctgtctttgtctttcacggaggea” (SEQ ID No. 51) of
Varicella zoster ORF 29 (amplified by the primer set 7 comprising of FP: WO
2008/146306PCT/1N2008/000334 5' ggtottgccggagctggtattac 31(SEQ ID No.13) & RP: 5'
tgcetccgt%aaa acaaagaca 3'(SEQ ID No.14)) 8, Probe DNA sequence,

"tccatttaady f&é’fﬁfﬁf&ﬁ%@&t@ﬁ&ﬁé‘@@&@%@éi&@d?j?:‘&ﬁbfﬁh?a%%ﬁf%’&&%@fc%d@a%ﬂtﬂ @%Q 1)

No. 52) VageaiaszesiesloMeapainersesgened annlified Ry thedringrosetscomprsingeOAD: 5'
tecatttaalt\:&tr catcatt-ttgtg 3'(SEQ ID No.15) & RP: 5' acgttccggtagcgagttatctg 3'(SEQ ID No.16)) 9.
Probe DNA% %hence "cgccgccaacatgetctaccetatacccgccaacgctaccaacgtgeccatatccateccctcecgcaac”

(SEQ Nal@ﬂ%ﬁ&m&d%&éﬁﬁ@ggﬁgﬂ@gfm ammm@diwm&ﬂgﬁwmr@mbﬁ)ﬁ)ing' )
cgccgccaacatgctetacc 3' 0.1 . 5' gttgegggaggggatggata 3' D No.18)) 10. Probe
DNA sequi¥h Qt%wééﬁﬁa%@a&%é%ww&%%a&%&&%g%%é&a tetcacaaa
accgatcgtapgicaac daci a3 bigaS)SEdr ubacter®| 16s ribosomal RNA gene region | (amplified by the
primer set 10 comprising of FP: 5' tgggctacacacgtgetacaatgg.3' (SEQ,ID No.19) & RP: 5" . .
cggactacda}tcgﬁpﬁ{ﬁgfbaigg %’(@‘ESQWB?%%IQO%?“E f‘?%%‘gﬁ Wi&%ﬁhﬁ}&pnma i COmPTISING
"ggcctaacgesignaagikyag e Eraguageitgaitaigaiicagago@IaedodigagiadoRBtaggaat ctgcc”
(SEQ ID No. 55) of Eubacterial 16s ribosi)éna%e%f« gene region Il (amplified by the primer set 11
3(S

comprisin§&PEBsiagscatasteRss g eaEg EQ ID No.21) & RP: 5' ggcagattcctaggcattactcacc
3(SEQ ED Nw2a) 1 2 BroheiBNAeSERUSIHEdN of 16s ribosomal RNA gene amplified by the primer

Cram + v bR BURH SUr b Eor 20 Uiy RN A By e e
ram + v | r : ed by the printer se
ccimprising gfiF- B! & caggroradicateadgcs¢SEIII3 1) ID No.23) & RP: 5' tgcagccattgtaccgtccat
3'(SEQ 1D No.24)) 13. Probe

) NA seque . . ..
"goggaacdtydaed 6&6@@1%6@‘&@%%&39%%5@%@5&%gbeg?t%%laelégggléa%%rfl@é}:sé% OSteg"
(SEQ ID NEG Thafid/hs eh@cte HRNS tgbgpautesis: MPR fid: G4SE (pifealh R RP piimer set 13

lcgragrlzsér;j%g%fcggg g%ggag&%%%q}%gggcﬁgzﬁ%.czg)(SEQ ID No.25) & RP: 5' cgaeggggtgatthatertc 3'(SEQ

14. Mycobacterium fortuitum 16s - 23s RNA gene amplified by the primer set 14 comprising
of SEQ ID No 27 and 28 FP: 5' aacttttttgactgccagacacactattg 3'(SEQ ID No.27) & RP: 5'
ggatgccacceeccaaaag 3'(SEQ ID No.28) v

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

16. Toxoplasma gondii B 1 gene amplified by the primer set 16 comprising of SEQ ID No 31
and 32 FP: 5' ccectetgetggegaaaagtg 3' (SEQ ID No.31) & RP: 5' ggcgaccaatctgegaatacac
3'(SEQ ID No.32)

17. Chlamydia trachomatis polymorphic protein II amplified by the primer set 17 comprising
of SEQ ID No 33 and 34 FP:5' aatcgtatctegggttaatgttge 3'(SEQ ID No.33) & RP:5'
tcgaggaaaaccgtatgagaaac 3' (SEQ ID No.34)
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14. Probe DNA sequence

"aactittitgactgecagacacaetattgggctttganacaacaggcccgtgceccggggggtggcatcc” (SEQ ID No. 58) of

Mycobacterium fortuitum 16s - 23s RNA gene (amplified by the primer set 14 comprising of FP: 5'

aactattgactgccagacacactattg 3'(SEQ ID.NQ.27) & RP; 5' ggatgccac%(é%é,agag ,31SE%1!1 No0.28)) 15.
a

Probe DNASsEY08HP B FBRIEGE Yt SR SRR RmAt L Sk Aquds YHtaEE §Geaaacgtc”
(SEQ ID Neng) i dbrenboaerivenehalenacsbbs' #:3ssRMNAagene: jasaplFigtyhevprifip&seP15
comprising of FP: 5 tggttactegettggtgaatatgt I\%‘(S6I§Q ID No.29) & RP: 5' gacgttngecgactacctatce
3(SEQ ID &%ﬁié&%&ﬂ?&tgﬁﬁﬁ gé%%@r?ﬁe 0.3
;cccetlctgcwgmagﬁgﬁfiga@m?maﬁg?ta@eiﬁe@aﬁﬁ@gtgtaaﬁgsagimgg@@gdﬁlwlfggé@d Bliy0ited)bgf
oxoplasma gondii ene (amplifie rimer se mprising o ) \
cccetetgadeBHAAGH @%ﬂﬁ%&%ﬁé@g3%%%%?%2%&5%%%%%?@%@ ?E)%\ISS.ES) 17.
Probe DNADSEQUENG® RP: 5' ccggtattagecccagtttee 3' (SEQ ID No.38)
"aatcgtatctegggttaatgttgcatgatgctttatcaaatgazaggettggatccgtttetcat tcctega' ED No. 61) of
Chlarnydizgﬂqgg%%" ﬁsgﬁﬁtﬁgﬁﬁgﬁ@ﬁ%%}é’%%oﬁ ?igr%fﬁ‘h ekl %3%%’@6?%?2‘2@%% © {:%er%éeﬁslilr?g of FP:5'
aatcg-tatetepggitaasgitRE) BE NdD Nm3 3D &R B! toirgagaasnascgtat JaGQAIIB NS EQ) KDRR0 84))
18. Probe DNA sequence "gctgg ctgegacgtaagteaaggatgctggeataatggttatatgccgeecgtettgaa”
(SEQ ID N&2654 ﬁ%ﬁ‘fﬁ%‘f%ﬁe%ci%%@%%%?gf s ribosomal RNA gene (amplified by the primer set 18
comprising bf GFRnb- grigggecioagyaetegdydella @ EentDivalife)l & Rife pritesagadgyeyytsitmaic
3(SEQ ID 3 9. Prohe \ seqguence , o
aconacO i AL b s B R S ER IR N SRRaag (SEQ 1D No.
63) of Proptaniacietitipaac3etSEgdiidNoctibn of 16s-23s ribosomal RNA gene (amplified by the

primer set omprising of FP: 5' tggcgaac tagca 3' (SEQ. [, N0.37) & RP: o
Dot ag b e St ks § SR AR AR ar e B3 Wi G Sk 1 o
"cggeggoattintac Fac Sagacgtariznggtotticqy (SEQ T 2tedBy @ REy i wume (SR N . (BB Df
Gram -ire Eg rlﬂ specific portion of gyr B gene (amplified by the primer set 20 comprising of FP: 5'
cgeoggoa acaacgzac 3' (SEQ ID No0.39) & RP: 5' craccgagacacccacacc 3' (SEQ ED No.40))

In another embodiment of this invention the probe sequences with SEQ ID 45-66 were

obtained by computer programs used to design the primers 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:

L. Probe DNA sequence
"cgcttggtttcggatgggaggcaactgtgctatccecatcacggtcatggagtacaccgaatgetectacaacaagtetctggg
gec" (SEQ ID No. 45) of Herpes simplex virus 1 & 2 glycoprotein D gene (amplified by the
primer set 1 comprising of FP: 5' cgcttggtttcggatgggag 3' (SEQ ID No.l) & RP: 5’
gcececagagacttgttgtagg 3' (SEQ ID No.2))
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21. Probe DNA sequence

"ccagg,taggem@%@ggmggcaggcgaggtecttcag-ttcgccgcgggtcatcgggccggtggi‘,é%}%@dgg/mﬁsg) of
Gram -ire bacterial aconitate hydratase gene (amplified by the primer set 21 comprising of FP: 5'

ccaggreggeggagaagu 3' (SEQ ID No.41) & RP: 5' ccaccggcccgatgacc 3' (SEQ ID No.42)) 22. Probe
DNA sequence "gccgccctgaccaccttcatcagectggecggcecgtracctggtgetgatgccgaacaaccegce” (SEQ ID No.
66) of Gram - ve ribonuciease 1 (gene amplified by the primer set 22 comprising of FP: 5'
gocgccctgdcc@ectie BNSEQBnboD.43) Sr, RP: 5' gegggttgtteggcatcag 3' (SEQ ED No.44)) In another
embodiment af this i@cv get seaences with SE

ntign, tar ED Nos 67 -88 were generaje he
orobe sequenche CaTE B A A e B T e R MR FHRIGER St O D
matrices suchl¥s Aol dimeossaiiiédedinsirig Y/ adidtipno(ehdificabixasopriméestatyets were
chosen accordi fallowing criteria: I. All the target S 1Qgen specific and do not
%'@r%%ﬁxegg? (%1 %'@ %%:cgﬂj%%%t%(agt %%tc%gg§' @We‘f@ﬁ%o W%g pect

overlap with any equences NS: arget’sequences are in the size range
of 23 to 38 basezdpereStlitgttectar¢get hEY&orijorm melting temperatures in the range of 58.9 C - 88
C 4. The target sequences reside in the amplicon region and do not contain forward or reverse primer
sequencesisoRtrdie als e dagrsimes (with SEQ ID Nos 45-66) do not bind nonspecifically to these

targets. 5. All ' I that th tch all th tid R

enerally. Home S T L B L R o

two nucleotiddSFAHP e ot it mestrinsples Wenb &€ BYSAdRdyionrdFhetaedetsddisdrines are

d ived i : . . y ' 067) th
escribed in defajl bolgui. 45 5&{%%%%&%%?;% r%ﬁg@ggfg@é@%@&%&g&%&%@% (RERIRYOs67) the

target for HSV glycoprotein D a
gteccacacgegaaacacg 3'(SEQ ID No.6))

4. Probe DNA sequence
“ttccggeteatggegttaaccaggtagaaactgtgtgtacagttgegttgtacgtaacgtaaaageagggeg”™ (SEQ ID
No. 48) of Cytomegaloviru$ Glycoprotein 0 gene (amplified by the primer set 4
comprising of FP: 5' ttccggeteatggegttaace 3'(SEQ ID No.7) & RP: 5'
cgeectgcetittacgttacge 3'(SEQ ID No.8))

5. Probe DNA sequence
“cggegacgacgacgataaagaatacaaagecgeagtgtegtccagaggattacgegaccagattg” (SEQ ID
No.49) of Cytomegalovirus Morphological transforming region II gene amplified by the
primer set 5 comprising of FP: 5' cggcgacgacgacgataaag 3'(SEQ ID No.9) & RP: 5'
caatctggtcgegtaatectetg 3'(SEQ ID No.10)

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

7. Probe DNA sequence

“ggtcttgcoggagetggtattaccttaaaactcactaceagteatitctatceatetgtetttgtctitcacggaggea” (SEQ
ID No. 51) of Varicella zoster ORF 29 (amplified by the primer set 7 comprising of FP:
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51cacatcacagtegeggeagegtcateggcg 3' (SEQ ID No. 68) the target for HS V UL 44 amplified by the
primer set 2V®. B¥80d6dtgacgggtaeggeegcatgaacggccgggg 3' (SEQ ID NoPEI)IFeapgeiFfor HSV
polymerase gene amplified by the primer set 3 4. 51aggtagaaactgtgtgtacagttgegttgtg 3'(SEQ ID No.
70) the target for glycoprotein 0 of CMV amplified by primer set 4 5. 5'aatacaaagecgcagtgtegte
3'(SEQ ID No. 71) the target for morphological transforming gene Il of Cytomegalovirus amplified by

the primer sef,5 6. 5egactccaggtacace (S D .No. 72) the target for UL 88 gene of
Cytomegaloér%ég%%%%ﬁﬁ%?cgg%ﬁ@aﬁag ctadBaEiCaEsRARSR S RESTHNO. 73)
the target forlOR®.29)yene of Varicella zoster virus amplified by the primer set 7 8.
5'ttatcatagaaetgegtaaacacteggcaagtaata 3'(SEQ ID No. 74) the target for DNA polymerase gene of
Varicella #osFepbérDiNaIHekifiedday the primer set 8 9. 5' ctatacccgccaacgetaccaacgtgecca 3'(SEQ 1D
No. 75) the target for Hexon gene of Adenoviruses amplified by primer set 9 10. "
5'tcggtacagag{§§%c%%%c %@5%@5&&5‘8%&3(%??%%%%%5 FRAAT ARSI e B ALteR% 8 s
ribosomal ge(EEQJDMND 52pNfieittijathes DR A e kin WiS: 2008/ (AHFOBERTHN i 0ABIA0R334 11.
5'ggatgaaaggagettgctectggaticagegge 3! S%& ID. 7)-the targe Eybacterial 16 s
ribosomal ge%n%eglr%rg%é%l?g%%lﬁié%c %@tﬁ%‘g%%rg%aéﬁ%@se %a%%égx?crﬁﬁgggtggga%tgctaca 3'(SEQ ID
No. 78) the targétégsthectosttning G Qeliz b d@in-positive organisms amplified by the primer set
12

9. Probe DNA sequence
“cgeegecaacatgcetctaceetataccegecaacgetaceaacgtgeccatatecateeceteecgeaac” (SEQ ID
No. 53) of Adenoviruses Hexon Gene (amplified by the primer set 9 comprising of FP:
5" cgecgecaacatgetetace 3'(SEQ ID No.17) & RP: §' gttgcgggaggggatggata 3'(SEQ ID
No.18))

10. Probe DNA sequence
“tgggctacacacgtgetacaatggtcggtacagagggtcgeeaaaccgegaggtggagetaatetcacaaaaccgategta
gteeg” (SEQ ID No. 54) of Eubacterial 16s ribosomal RNA gene region I (amplified by
the primer set 10 comprising of FP: 5' tgggctacacacgtgctacaatgg 3' (SEQ ID No.19) &
RP: 5' cggactacgatcggttttgtgaga 3'(SEQ ID No.20)).

11. 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' ggcctaacacatgeaagtcgage 3 (SEQ ID No.21) &
RP: 5' ggcagattcctaggeattactcace 3(SEQ ID No.22))

12. Probe DNA sequence
“acgtcaaatcatcatgecceettatgacetgggetacacacgtgctacaatggacggtacaaagggetgea” (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' acgtcaaatcatcatgeecccttat 3'(SEQ ID No.23) &
RP: 5' tgeagecctttgtaccgtecat 3'(SEQ ID No.24))

13. Probe DNA sequence
“gcgg_aacgtgggaccaatacctgggttgggccggctgcttcgggcagcaactcccccgggttgaagaagaaaatcacccc
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13. 5'ctgggitgggccggctgettegggcagcaactececcgggtt 3'(SEQ ID No. 79) the target for the INIPB 64 gene
of Mycobacteyj losis amplified by the primer set 13 14, 5' ggattgagacaacaggcccgtgcce
3'(SEQ ID No. 9tt gﬂ%}kg)et for 16s-23s RNA gene of Mycobacterium fortuitE%TgH%ﬁﬁ%gB?ﬁe primer
set 14 15. 5' Mataaatectgtccaccccgt 3'(SEQ ID No. Sl.) the target for the 16s-23s RNA gene of
Mycobacterium chelonae amplified by the primer set 15 16, 5' aaattcatgagtatctgtgcaactttg 3'(SEQ ID
No. 82) the target for B1 gene of Toxoplasma gondii amplified by the primer set 16 17. 5'

atgatgctttatcagatga¢sRESIBANI. G 3)(SED FRNR-E3) mse%tz%&zﬂ%ﬁfﬁym%@@%a% feRdhfdehlamydia
trachomatis amplified by the primer set 17 18. 5' gtaagtcaaggatgctggcataatg 3'(SEQ ID No. 84) the

target for the ZBEHMBSEbMARNPAL TR QT B HgeartBlerRanenpifas prinkd? Bt Ng-38) & RP: 5'

gettcagcgccgtepgagaaaainae @19 E QIBND ﬁ;@)ztgrg target for the 16s ribosomal RNA gene of .
Propionibacterium acnes amplified by the primer set 19 20. 5' aacacctaca&aggtgtccggeggettgcac
3'(SEQ ID Nh.BopéheNargaifongyrase gene of gram -ve orpnisms amplified by the primer set 20 21.
5' cgaggcaggcgaggtecttcagticgtegeg 3'(SEQ ID No. 87) the target for aconitate hydratase gene of
gram -ve orgar%g BRI ERF I iines dganporscae gte syecsSHEggse 8 aRecRigty @&Q)ID No.

88) the target Nw.t5®) Wif amusipasegengHgiam He-OrgaMSASRMN{ifiRd e dns, RRMS a6t &2 These
oligonucleotid and used for immobilization on inert matrix were comfirrped (by

reported abave ap i
sequence ana?s%%%ﬁ%ﬁ’iﬁgp?% crs BRTETRAE sABREAFRIFHDNAER falge?) & RP: 5
ggatgecacceeccaaaag 3'(SEQ ID No.28))

Ve
g Ol

15. Probe DNA sequence
“tggttactegetiggtgaatatgtittataaatectgtccaccecgtggataggtagtcggcaaaacgte” (SEQ ID No.
39) of Mycobacterium chelonae 16s—23 s RNA gene (amplified by the primer set 15
comprising of FP: 5' tggttactcgettggtgaatatgt 3Y(SEQ ID No.29) & RP: 5'
gacgtittgccgactacctatee 3(SEQ ID No.30))

16. Probe DNA sequence
“cocctetgetggegaaaagtgaaattcatgagtatetgtgeaactttggtgtattcgeagattggtegee” (SEQ ID No.
60) of Toxoplasma gondii B 1 gene (amplified by the primer set 16 comprising of FP: 5'
cceetetgetggegaaaagtg 3' (SEQ ID No.31) & RP: 5' ggegaccaatetgegaatacac 3'(SEQ ID
No.32)) '

17. Probe DNA sequence |
“aatcgtatctcgggttaatgtigeatgatgctttatcaaatgacaagettagateegtttcteatacggttttcetega” (SEQ
ID No. 61) of Chlamydia trachomatis polymorphic protein II (amplified by the primer
set 17 comprising of FP:5' aatcgtatctegggttaatgtige 3'(SEQ ID No.33) & RP:5'
tcgaggaaaaccgtatgagaaac 3' (SEQ ID No.34))

18. Probe DNA sequence
“getgggactgaggactgegacgtaagteaaggatgetggeataatggttatatgcegeecgtcttgaa” (SEQ ID No.
62) of Fungal specific portion of 28s ribosomal RNA gene (amplified by the primer set
18 comprising of FP: §' getgggactgaggactgegac 3'(SEQ ID No.35) & RP: 5'
ttcaagacgggeggcatataac 3(SEQ ID No.36))
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clinical samples. These sequences are unique and not are not known or described for either multiplex
or iiriplex PCR. In yet another embodiment of the present invention a multiplex PCR assay is provided
using all or a few primer sets as aforesaid where in all the primers can be used together in a single
tube using uniform thermal cycling conditions, comprising of a denaturing step of 94 C for 5 minutes,
followed by 40 cycles of 45 secoruis at 60 C - 64 C, 45 seconds at 72 C and 45 seconds at 94C
followed b)%%(;%magu&gsgtension of the reaction at 72 C. In a further embodiment, the set of primers,
which are label& 5t N tFES7HE%a biotin moiety enabling detection of coloured product. In still another

embodiment, ithprirgerscare-iabel A £ SesuGh. rmij centiabels e.g.,
Fluorescene i%:ég WA Qﬁiggtgy g Qit-&%% ' ?gggs%#gé%%gagﬁ%u%rﬁ%ots or

%ﬁ% Q{ate 5{:’% or inorganic fluorescent nano-particl .

Cy3 or Cy-5 ena Efge A SOChy AR BRSS KT S STATrg R IR B Am arb $ 66133 Sl nlawrothel

embodiment tRNprezent (auehitien prauides e yse1of tagsaidpook %%iq%g%aaa%gmyﬁgaxx@erem the
odi

assay is a reakéig@hﬁ)% fgé?d%tect_iop of the pathogens. In' yet another embo mert the present ,
invention providesthe Use il FESFRSF RS Er o BEsIIRYeei8 Xhe assay is a real time PCR
for quantifigatign of ogen in a clinical sample for monitoring prognosis or therapy of the disease. In
still anotheﬁraégf)oog |m%gwe8u§féc§ent invention provides the use of the said pool of primers wherein the

detection of théggeglifiestfingduptceauit hedi-edeus of & MacieaLiay.oh Aot hipt or ﬂﬂﬁﬁbe
ort

assay. In a fugher embodiment the present invention provides a rnacroarray consisting of the said
targets fixed t&'sﬁ%ﬁ%&g Eg&gﬁﬁw&ﬂ RA3SODHRAGHT Eharge dammiiiesldns tha pronatyeene.

WO 2008/146306P@IYBARNABFIOG33datipacaibar embad menthemnesery)inyegios: provides a
method for th%&%tgocg'% %régagisgr' ig%’i f_pathogens causing syndromes such as infectious
AR CoRiTs 7ok B

endophthalmitis or Reratitis or Uveéi ningitis, wherein the pathogens to be detected
are Herp§§§er{:ggzc< WivREs q;h g\&% 2, cytomegalowr_uses, Varl_cella Zoster virus, Adg—:-nokuses, _
- Eubacteria, Gram-positive organisms, Gram-negative bacteria, Fungi, Mycobacterium tuberculosis,

MycobacteriuFﬁc@hmgﬁ%@g@m@mgﬂ@gmcw%wﬂt@gwgﬁmsmis. In still
another embqﬂimg@és g}ed%%)sfg%iggqigtigp rovides a g%ethod for the detection of an individual
pathogen amongst & group of probabie BafrogeRE CR(URGSs 2ER GrmidstLE farmrimseisiad with
similar manifeSeaipRS M oftRif tregeinbooinenh eI (SREM DRI LRVdes any multiplex PCR

assay using asg| gfg%g%@éggllﬁgg%gr&%sgﬁresaid, wherein any clinical syndrome caused by a

few or all of the said organiSms is being invéstigated for the detection of any one individual pathogen
or groups qiqqty@tgeﬂggfgg,%&the clinical specimen.
“gccgccctgaccaccttcaftcagcctggccggccgttacctggtgctgatgccgaa;:aacccgc”
(SEQ ID No. 66) of Gram — ve ribonuclease 1 (gene amplified by the primer set 22
comprising of FP: 5' gecgeectgacceacctte 3 (SEQ ID No.43) &RP: 5
gegggtigtteggeatcag 3' (SEQ ID No.44))

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

generated from the probe sequences using computer programs. These targets are used for
Immobilization on inert matrices such as mylon 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.

L]

All the target sequences are in the size range of 23 to 38 bases long

U2

. All the targets have uniform melting temperatures in the range of 58.9 °C - 88 °C
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In a further embodiment the present invention provides a method for the simultaneous detection of all
the pathogens causing external ocular infection, endophthalmitis or uveitis 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 claiméd in claim 1,

labeled with bRSHA&F HIBHEBEERTIAASHS RN LRIRPR PRIy Bt IOr I E RO HERRRIAAB YT e PCR
product apribiaineghftores sie thiclajedl by Ipricbzingyite THCRIPrda ct§-a6)alstaivideid step [d] with targets
it;nmobiIiZ(gge%m@f?wg matx; Efl,detecting the DNA hybrids on the solid matrix as obtained in step [e]
y enzymatic or fludrescent methods WO 2008/146306PCT/1N2008/000334 In_another embodiment
the present iR SHETEtRdes Bad it A iRHE8L D e BN Ab Bf ﬂ%&?ﬁﬁ?ﬁ‘%’@ﬁ?@f&gfﬁ Y.
external oHdarirfetingcdn dapititahniitisontcviitis mobetinitisrorsmeteingdien teloakitisionmpeising: a) a
pool of foruard and USSR IMRA AS IR BRAE sbae (el eNAuUgSEs as aforesaid immobilized

on a suitable solid support; c) standard reagents required for the’amplification of DNA by polytnerase

chain reaction; o ,
The target sequences are described in detail below:

1. S'gcaactgtgctatceccatcacggtcatggagtacaccgaatget3' (SEQ ID No. 67) the target for HSV
glycoprotein D amplified by the primer set 1

2. S'cacatcacagtcgeggeagegtcatcggeg 3' (SEQ ID No. 68) the target for HSV UL 44
amplified by the primer set 2

3. 5'tccccctggacgggtacggccgcatgaacggccgggg 3' (SEQ ID No. 69) the target for HSV
polymerase gene amplified by the primer set 3

4. 5'aggtagaaactgtgtgtacagttgcgttgtg 3'(SEQ ID No. 70) the target for glycoprotein O of
CMYV amplified by primer set 4

5. 5'aatacaaagccgcagtgtegte 3'(SEQ ID No. 71) the target for morphological transforming
gene II of Cytomegalovirus amplified by the primer set 5

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

7. 5'cttaaaactcactaccagtcatttctatccate 3'(SEQ ID Ne. 73) the target for ORF 29 gene of

Varicella zoster virus amplified by the primer set 7

8. S'ttatcatagaactgcgtaaacactcggcaagtaata 3'(SEQ ID No. 74) the target for DNA polymerase

gene of Varicella zoster virus amplified by the primer set 8

9. 5' ctatacccgecaacgetaccaacgtgeeca 3'(SEQ ID No. 75) the target for Hexon gene of

Adenoviruses amplified by primer set 9

10. S'teggtacagagggtegecaaaccgegaggtggagetaa 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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d) standard reagents required for hybridizing the PCR amplified products to the immobilized matrix of

DNA probes;ehSigifaideagents required to detect the final hybridized prodystsiighiiRdsigction and
discrimination of the specific causative pathogen(s). In a further embodiment the present invention

provides a method for the simultaneous detection of all the pathogens causing external ocular
infection, endophthahnitis or uveitis 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 samplé aStigaireddoasteefaicighetraicginggacpul 88X Q CRUorNwe DNA dbobtaiget ifotlaim
[b] using a po rimers, as aforesai ,Iabelegi ith bioti racers and standard
reagents of P%ﬁ;{) [i()ﬁtecféehizltgr%ﬁcgﬁsgﬁﬁegﬁ%ﬁe ré\%é%?%lg %ﬁ%%ﬁﬁ?&%é&%ﬁ ; [e] hybridizing the
PCR produ obtained.in step [d] with th ig. im ilj o ix; [1]
detecting th%%ﬁf&%ﬁﬁ%ﬁggﬁ%ag égkw%aé&gg%%ﬁgé? ﬁitﬁeg pggfre%eg;/%gnltz%)}grﬂ e%rlr%r %é%é&%’é%
methods. EXAMRES-fduitiot ongag exs appdisieddyilerpbynmasebl Alustration of the present invention
and therefore should not be construed to limit the scope of the present invention. EXAMPLE 1:

13. 5’ctgggtigggecggetgeticgggeageaacteceeegggtt 3°(SEQ ID No. 79) the target for the

MPB 64 gene of Mycobacterium tuberculosis amplified by the primer set 13

14, 8’ ggctttgagacaacaggecegtgece 3°(SEQ ID No. 80) the target for 16s-23s RNA gene of
Mycobacterium fortuitum amplified bthe primer set 14

. 15. 5’ tttataaatectgtecaceecgt 3°(SEQ ID No. 81) the target for the 16s-23s RNA gene of
Mycobacterium chelonae amplified by the primer set 15 ‘

16. 5 aaattcatgagtatctgtgcaactitg 3°(SEQ ID No. 82) the target for B1 gene of Toxoplasma
gondii amplified by the primer set 16

17.5 atgatgctttatcanatgacaagettagatce 3°(SEQ ID No. 83) the target for polymorphic
protein II of Chlamydia trachomatis amplified by the primer set 17

18. 5’ gtaagtcaaggatgctggcataatg 3°(SEQ ID No. 84) the target for the 28s ribosomal RNA
gene of all fungi amplified by the primer set 18

19. 5’ geticagegecgtcagegaggataac 3°(SEQ ID No. 85) the target for the 16s ribosomal

RNA gene of Propionibacterium 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° cgaggeaggcgaggtecticagttcgtegeg 3(SEQ ID No. 87) the target for aconitate

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

22. 5’ atcagcetggecggecgttacetggtg 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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A multiplex PCR was carried out with primer sets 9 and 17, which can amplify the hexon gene of
adenoviruses and polymorphic protein 11 gene of Chlamydia trachomatis respectively. The PCR mix
contained 10 to 20 pmoles each of the forward and reverse primers, 200 p.M of each d-ATP, d-UTP,
d-CTP and d-GTP, 2 units of Tad polymerase in 10 mM Tris-HC1 pH 9.0, 1.5 mM MgC12, 5 mM KC1,
0.01% gelatin, kw EDTA and | unit of UDP glycosylase to prevent amplicon contamination. The
cycling conditions are being incubation at 37 C for 30 minutes for complete digestion of any amplicon

contamlnflfnl%sglé mlantes 50 %:dﬁgl%enr?é%lgn%n}e@eof a%&ffé &¥O| Og?"&ggcﬁﬁeﬁofﬁi/cé?ﬁé%f 45

seconds a Secona Seconds & y 10 minutes extension of the
reactlonmuilﬁatéx'ﬁh@qumdmeﬂﬁas analysed by 6% agarose gel. As can be seen in Fig. 1 both the
genes got amplified. Standard DNA of 1 pg of adenovirus and 10 fg of Chlamydial DNA was used for
amplification. Figure 1: 6% Agarose gel electrophoretogram showing the amplified products of uniplex
& mU"fip'Ele@@aDzJQ{eH%Bcﬁﬁx@ﬁthﬂH@ @9&&6& &w@ﬁﬁ@ﬁ@ﬂlﬂﬂ@@@@ﬂﬁewes pk*tﬁ)idéxﬂega?nigeﬂ

control 1- Positive control - Adenovirus 2 - Posjtive, contro| - C. trac oma 3 - Positive contro

multiplex?PERTARRIGYITES & GIAFSeHOmARSY R AT e T pecties 1 & S Sie
2008/146306PETHNAONRINN0 334 FxcA MIRLE; 3ad) mﬂmaemgea wasmm i PG fets 1,2
and 3, which can the yco rotei Ul 44 tovel
R myCLBH s RO BT LBEHLER e T REPE A Blerss g WS Feden 1 AcEbr
d-UTP, Ob&i[ﬁ’d@aﬂﬂiﬁmoam&w I@mﬁ@lmemsmnﬂ@ﬂﬁi&lﬁmﬂﬁ:éiﬁﬁl GES, 1.5 raM MgC12, 5mM
KC1, 0.01% gelatin, latM EDTA and 1 unit of UDP glycosylase to prevent amplicon contamination. The
cycling conditions are being incubation at 37 C for 30 minutes for complete digestion of any amplicon
contamirianisfuzaineteisodirbén€ mdeaabﬁ'@s@mm oh9dhCGifo i fhebiduies; foldweiddy M@ eyl 45
seconds a C, and 45 seconds at 94 C followed by 10 minutes extension of the
?a?glﬁt e?ﬁ‘%: roﬁ

reaction & TRAES aﬁa?y c& by 6% agarose gel. As can be seen in Fig. 2 all the three
genes got amplified Flgure 2. 4% Agarose geI eleetrophoretogram showing the amplified products of

glycoprotgin By DNA polymer ehg L84 fegions of Har%r%nseémeffu%%éﬁe(nlflﬁgéls such as organic

fluorescent labels e.g., Fluorescene isothiocyanate FITC or inorganic fluorescent nano-particles
such as Quanturm Dots™ or Cy3 or Cy5 enabling detection by any fluorescent scanning device

-or microscopy.

In another. embodiment the present invention provides-the use of the said pool of primers and

probes wherein the assay is a real time PCR for detection of the pathogens.

In yet another embodimenf the present invention provides the use of the said pool of 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

targets fixed to a solid phase comprising of nitroceliulose, nylon, charged nylon, glass, or

polystyrene.
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13713p 79 bp 70 bp 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
WO 2008/146306 PCT/IN2008/000334

In another embodiment the present invention provides a method for the detection and
discrimination of pathogens causing syndromes such as infectious endophthalmitis or keratitis
or uveitis or retinitis or meningitis, whereif; the pathogens to be detected are Herpes simplex
viruses 1 and 2, cytomegaloviruses, Varicella Zoster virus, Adenoviruses, Eubacteria, Grain—
positive organisms, Gram-negative bacteria, Fungi, Mycobacterium tuberculosis,
Mycobacterium chelonei, Mycobacterium fortuitum, Toxoplasma gondii,  Chlamydia

trachomatis.

In still another embodiment the present invention-provides a method for the detection of an
individual pathogen amongst a group of probable pathogens causing an eye or nervous system

diseases with similar manifestations.

In yet another embodiment the present invention provides any multiplex PCR assay using a
select few or all of the primers as aforesaid, wherein any clinical syndrome caused by a few or
all of the said organisms is being investigated for the detection of any one individual pathogen

or groups of pathogens present in the clinical specimen.

In a further embodiment the present invention provides a method for the simultaneous detection
of all the pathogens causing external ocular infection, endophthalmitis or uveitis or retinitis or
meningoencephalitis comprising:

k[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 [¢];

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

[f] detecting the DNA };ybrids on the solid matrix as obtained in step [e] by

enzymatic or fluorescent methods
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A multiplex PCR was carried out with primer scts 1, 2, 3, 9 and 17 which can amplify the Glycoprotein
D gene, UL 44é;ene and DNA Polymerase genes of HSV, hexon gene of WQ

2008/146306\3 HRH8%000334 adenoviruses and polymorphic protein I d) CrETDP R %%Véla

trachomatis respectively. The PCR mix contained 10 pmoles each of the forward and reverse primers,
200 uM of each d-ATP, dUTP, d-C1P and d-GTP, 2 units of Taq polyrnerase in 10 mM Tris-HC1 pH
9.0, 1.5 rnM MgCI2, 5mM KC1, 0.01% gelatin, 1mM EDTA and 1 unit of UDP glycosylase to prevent
amplicon contamination. The cycling conditions are being incubation at 37 C for 30 minutes for

complet ion 0 ar on contaminants, 2 mins at 50 C and a denaturlng step.of 94 C for 5
mlnutes??o?%?/aé% Sﬁ?t%%afé t%el‘ HESEUt ER B 6 e ViR kit the pipligneois deteskion af ok

followedthy pathuigetiescaxtensientomidlesadatidnfatienC ehepiubesuithe RGGHDIsMetianedabove
were incubated with th OIJowm DNA preparations where in the tube NC did not received any DNA

tube 1 ren%fé%ré%f)'leﬁfgg fr VSB]I%A tube 2 received 4 femtograms of C. trachomatis tube 3
received 10 plcm)grammobbﬁﬁmmttath@&'b%@mlﬂiﬁ&ﬁ recgbreshidl three DNAs in the quantltles

mentioned. Th roduct were.an sed b 6% agar m n be se n F| 3 all genes got
amplified. Flguer‘bey?O 3 BRI Qh 32 gef‘reﬁgétrgﬁf%%ﬁfg g%ﬁﬁg%@ f) f multiplex
PCR for Externe)l otateieidfaetigass teanasd\NGr-Megativelifeation bfmmaogopm&ﬁbk&é) Zhanositive
control (C. trachorng 5&3 3 Positive control (Adenovirus)
d) standard reagents required for hybridizing the PCR amplified products to the
immobilized matrix of DNA probes;
e) standard reagents required to detect the final hybridized products for the detection

and discrimination of the specific causative pathogen(s).

In a further embodiment the present invention provides a method for the simultaneous detection
of all the pathogens causing external ocular infection, endophthalmitis or uveitis or retinitis or
meningoencephalitis comprising: | v

[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 aforesaid, labeled with biotin or fluorescent tracers and standard
reagents of PCR;

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

[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 consirued to limit the scope of the present invention.

29



4- Positive control (All three genomes) WO 2008/146306PCT/ | N 2008/000334 MW - Hinf | digest of
0( 174 DNANylon membranes each spotted with 100 p moles of targets with SEQ ID No. 67, 68, 69,
75 arid 83 in 0.26 N NaOH (Fig 4).The membrane was then blocked using 2X SSPE containing 0.1%
SDS and 1% BSA for one hour at 37C. The amplicons were heated to 95 C for 10 mins and mixed in
2X SSPE containing 0.1% SDS and hybridized for 2 hours at 52 C. After hybridization the membrane
was washBXMNMEREd for three minutes each in IX SSPE containing 0.1% SDS. The membrane was
incubated with Streptavidin peroxidase conjugate in 0.1 M Iris-MCI pH 7.4 containing 1% BSA,

150m1vl NagdasehOROR WeeBadPe \Jor JEMMIRS 8630 @il mepRNaVAsEshRe ineimes

three minutes each with the same buffer. For development of color, the membrane was incubated for

10 minute&CHE FCARMAVS e Gt PARMAGIER PR HEACRe PR BrpREE Hte BimErSE BSHE T he

appearanqgobRwicelaiathspap indEaindhe piesdTerobsRardlimpathiearimake ¥hRhategraph
of the macro-ag:&tﬁé)otted on nylon membranes hybridized with amplicons from mul'g[ip,lex PCR for

identificat®Hd nd&Bdilaf iR SE R mpitertitinPobmermss 5 LS TriscHGREs,

Adenovirus oDNA\ fiveyseteftstenkiaht], TemplateiatiihaMA-proRespatting: T yengResbrares.
HSV - Herpes Simglex virus showing spots labeled as HOD = HSV glycoprotein D; HDP. = HSV DNA

Polymeral® PRPYSIt-20PLgRt £ TR ety Lhe SHiiBmertaiicos 458 brose spuyeisn a3 cC for

trachomati® AVnudeevitissitie dirgativestoMtoLPNcInamRtamRaMbidizemhwih anspli€on dsrom
tube 1. CT- Memprane hybridized with amplicon from tube 2; AV-membrane hybridized with amplicon

from tube FRBRENIB SED-0A Mulfipfek PERNISS SRRbEG W YRS Feto $55CLAGS MY 16 viltich can

amplify theobbiBstd gehe phdhrehasiarivnoddoersiasia B350 ABauRN Ak gerpeidFiteokactonun
R S ot AL Gty LRSI A I o S T

got amplified. Standard DNA of 1 pg of adenovirus and 10 fg of Chlamydial DNA was used

for amplification.

Figure 1: 6% Agarose gel electrophoretogram showing the amplified products of

uniplex & multiplex PCR for Hexon gene of Adenovirus & C. trachomatis genome

Lanes:

NC - Negative control

1- Positive control - Adenovirus

2 - Positive control - C. trachomatis

3 - Positive control - multiplex PCR (Adenovirus & C. trachomatis)

MW - 100 bp DNA ladder
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contained 10 pmoles each of the forward and reverse primers, 200 uM of each d-ATP, d-LTTP, d-CTP
and d-GIP, 2 units of Tag polymerase in 50 mM Tris-HC1 pH 9.0, 1.5 mM MgC12, 5mM KC1, 0.01%
gelatin, IraM PORA8AAI0ANIt of UDP glycosylase to prevent amplicon contaffirfatit &P tcling
conditions are being incubation at 37 C for 30 minutes for complete digestion of any amplicon
contaminants, 2 minutes at 50 C and a denaturing step of 94 C 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 reactiprx AtvV{B1Gk, frive tubes of the PCR mix mentioned above were incubated with the following
DNA preparations where in the tube NC did not received any DNA, tube | received 1 femtograms of

M.tubercdloSEHSRIEX (G52 Vg e RAHh PR NTHHYr AFEeR \ARST Ui RN A, tiHECh reeeiviaepiidlp the

femtogramsyeépabrlmaBIDNA-HDBKY Acssiyadigs afnboxeniasmRigondil BNA nfHidRsh0ws five
nylon membranes each spaotted with 100 p moles of targets with SEQ ID No 79, 80, 81 and 82 in 0.26

N NaOH. PRI B R 0man st kerrrsng s SR Y rrairnel AT sbE Bhdi167 Bandfer one
hour at 3GTP,Thenplicagpulsadieated 10 A5/ Crie-Heminseand mixad ans Bhaid SRR %
containing 0.1% SD bridized for 2 hours at 52 C. After hybridization the membrane was
washed fgﬁgaﬁ’rrr‘fegx?ﬁ %%gtisu@gc?giw SEYSRSETEATRIRECT o1 ADBLCOM ePRiTBALIE Wik
incubatedyditinStreplintinperesidase aanivgatesin QG i Jisdnitted by beYNaNINEX BB Any

150mM NaCl. and 0.3% tween-20. After 30 g%gautes at 37 C the membrane was washed five times

three mintites a4t R RIRHRE L BISS Bo e@éﬁé’ﬁﬁ?@‘% Bo494 nfedopramunviesidelioweed for
10 minutéy @03 dlewith43 3aughas Bigditobenidingd e 1phe molphesphaiadnffiret salieg tkhe

appeara of brown colared ts indicate t esence of specific pathogen. Figure 5: Photograph
o the eSS S D DU TS oy A BB a BR ST GPH AR R PRI
detectioncah ipeeitin &ndfie 2salbectackenyaeRaetesiapiitiegtions specifically identifying genomes of T.

gondii, M. tuberculosis M. fortuitum and M. chelonae WO 2008/146306PCT/1N2008/000334 From
left to right first is the template showing how the targets had been spotted on membrane. MBT - M

tuberculcBiguweél P2: fdPrbiitAgabtBE gehallyenabbordtogensit SanenthistiC hyipiidisad yilawagatye
control tube Igtblel eqna Iop membraﬂﬁg_gxbridized '&ag}%igpns obtained from Tube 1, 2, 3
and 4 ar@labeled as IB\ : ) @g’ﬁ TIHES espeEtfiR RRAB CEP I Mg was carried
out with primer sets 1,2,3,4,5,6,7 and 8 yhi AEAT plify the Glycoprotein D .gene, UL 44 gene and
DNA Polymerase genes of HSV, Glycog .n“é”‘%”fl?\/lorphological transformation and UI", 88 genes
of CMV and ORF29 gene and DNA po ne of VZV respectively. The PCR mix contained 10
pmoles each of the forward and reverse 0 uM of each d-ATP, d-UTP, d-CTP and d-GTP, 2
units of Taq polymerase in 10 mM Tris 15mM MgC12, 5roM KC1, 0.01% gelatin, 1mly1l
EDTA and 1 unit of UDP glycosylase t gon contamination. The cycling conditions are
being incubation at 37 C for 30 minute %estion of any amplicon contaminants, 2
minutes at 50 C and a denaturing step nutes, followed by 40 cycles of 45 seconds at
60 C, 45 seconds at 72 C and 45 seco

72C. Four tubes of the PCR mix mentiot

%0 minutes extension of the reaction at
o ‘ @ iricubdted with the following DNA preparations

where inthaégpe NC did not received any DNA, tube 1 received 1 picogram of HSV DNA, tube 2
received#é% picQgram of CMV. DNA and tube 3 received Ipg of VZV DNA. Fig 6 shows four nylon
membra ";iggg?ﬁgﬁ%%% 100 p moles of targets with SEQ ID No. 67, 68, 69, 70, 71, 72, 73 and
74 in 0.26-9dsabl dhigroigiybsanesapthgicalocked using 2X S SPE containing 0.1% SDS and 1%
BSA for qne hqur at 37C % amplicon was heated to 95 C for 10 mins and mixed in 2X SSPE
containin%'g)ﬂ%g%%& %Q&Qg@ﬁfﬁ‘?ﬁ%@m 52 C. After hybridization the membrane was
washed fivétisitbe: feurihee & Mminddaesgaeh in 1X SSPE containing 0.1% SDS. The membrane was
incubated with gé]re%%}g{n peroxidase conjugate in 0.1 M Tris-HC1 pH 7.4 containing 1% BSA,
150mM Na.CT % R een-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 minut O 2008/146306PCT/IN2008/000334 with 0.5 mg of Diarninobenzidine HC1 per
ml of phm fered saline. The appearance of brown colored spots indicates the presence of

specific pathm@igslex 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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Figure 6. Photograph of the macro-array spotted on nylon membranes hybridized with amplicons from
multiplex PCR for identification of viral rctinitis specifically identifying genomes of RSV, CMV, and VZV
Left to right TeWspraf8/dfd30¢v the probes are spotted on each nylon membranel CIZN20PRAGHBSSimplex
virus showing HOD = HSV glycoprotein D, HDP = HS DNA Polymerase HUL = UL 44 gene Ist Comp.=
Complementary strand probe of HOD CMV - Cytomegalovirus showing CMT = Morphological
transforming gene Il COO = Cytomegalovirus glycoprotein O CUL UL 83 gene 5th Comp =

Complem ntar strand pro T VZV. ricella ter v usS Wln VO = Varicella,zo ORF
29 gene ‘y arigce a% fos}/m Cﬁ)cgf)treﬁle\r%a%nﬁl P’ Wﬁﬂeggﬁ i‘ﬁt?%‘? Eﬁ%

labeled N@stiﬁamwbh&mmhaﬁmhykﬁlﬂmémmﬂd ambtmmnsek;iﬁmefk frmn ritiecfeact CMYPNiHon

(r:r:)enrtr;t;‘rtas 0 tube No. BaVéIém%?égnulf plex% céyrga%%gy %@?%@% efd WTQVHS

19, 20, 2Mghde2 S cK S0P plifgd s BosbmBDRMAagénk Baitl @fumbfgyhmﬂaﬂahgepmmtl%
ribosom ﬁ&e é{}é@nﬁ%ﬁ/ 6 6PCT/IN2dOtO0 OOa(lQ 4(}: Hol)f% Claégarg é%osm\%es,?_Sé? ene from all

ns
fungi, 16s ribosomal RNA gene o |on| acterium ache e~ adonitate hydr ase’ gene and

nbonuele@g@@@p@f@r@@ﬁﬁmgﬁm barmm GM@@RMMlaedOﬂﬂarﬁbapmmmgdie@f dfie
forward aphte Y seRHmEts (A of S3Eh et g&; Eed &’ﬁ%}ﬁl 18 selinat M3 4 hadlas

polymerase in 50 rriM AI’IS NCIpH 7.5, ne serum bumln ImIV|

EDTA an#aongit&fDE fteorsgiabe i® mevém axtgitiion ebitharraaction AT A2 c[i’mgedmbdﬂm‘élare
being incubalinfakdfifedel 38 SUWIGS 108 l%ﬁﬁj’cﬂ@ %ﬁ@%@%ﬁﬂ%ﬁ%&% QS e

denaturing step of 94 C for 5 minutes, followed by 40 cycles of 4 seconds at 72

C and 454 difeldidi @cme@%Pmrﬁmtbge@me@|bm1@bmemwﬁsﬂ&va&>mwé tebgivasf the
PCR mix4meniignachaReve. %@W@M%&Q&éﬁ“%ﬁ@@ﬂé@@ﬁe REIBRIE &p %%bf NC

did not recelved any DNA tube no 1 received 5 fg of DNA fronT E.coli

S.aureustBsRixed Mbthree daNég foths aﬁmaaﬁe@gmmdd'ﬁhwméwem m@w@am%@m@m
Fig.7 shows five-pytlenembiages ga ﬁ%@%éﬁﬁ%@p p moles of targets with SEQ ID No. 76, 77,
78, 84, 85, 86, 87 and 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 C for 10 mins and

mixed In RBERFOAKEHI LSRR Ao DA R A adipRifica pRRbF zation the

membrane was, washed five times for thrée minutes each in 1X SSP containing 0.1% SDS. The
membrafBWHERISK L ER dar it amabesnian ivdestinntse conjugate in 0.1 M Tris-HC1 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 & e A ie FIC1 per ml of phosphate buffered
saline The appearance of browp ¥nce of specific pathogen.

i..*-.—-
+— | 70-87bp

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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Figure 7. Photograph of macro-array spotted on nylon membranes hybridized with amplicons from a
multiplex PCRxforagignutis@tion of infectious endophthahntis especially genomeswhneniseiessa, gram
+ye, gram -ye, P. acnes and fungi. NC = negative control, GN showing ERR= 16s ribosomal RNA
gene of eubacteria set | ERW = 16s ribosomal RNA gene of eubacteria set Il GN 31- gyrB gene of
gram -ve GN 67= aconitate hydratase gene of gram -ve GN 87= ribonuelease gene of Gram -ye GP =
16s ribosomal RNA gene of gram +ve PA = P. acnes 16s ribosomal RNA gene PF = Fungal 28 s

ribosomMRNAHEEhdioTepiak CoiAR e s atantsrcasbarritase pbd 0. mealeipd 1Ryksts

membrape hyridiasdyigynegative sanl htube. 25N KRoRAEBd P herethe mssmbsanes hybridized
with amplicons ofrubes 1, 2, 3 and respectively. EXAMPLE 7 Vitreous fluid collected at autopsy from

11 ADD8lpglerchbsing 8 preseh eantainine fid Yorel B dfor 838 407 Wt QM b dto 8%t on multiplex
PCR followed By ddaatificationobarmplisenoonimasiaaniayd RN WIP B 6aeiad s LS i DNA

purification kits from 100121 of eagh vitreous sample. The DNA was reconstituted in 50 R1 of the

elution HuREIESA SRIASPWER WascaAMigt DO EIRTES BALE LY MRS BRG R the 22
genels Oﬂxké%rﬁﬁﬁu‘ézii@@é%ﬁ Milrpx SR e&ymcﬁgemzﬁ% sltgsoq&@ém@fl aﬂwgs &albﬁée%@ﬂne,l Herpes
simplex virus 1 & 2 DNA polyrnerase gene, Cytomeg ir ycoprotein O irus
MorphoI§B??ﬂﬁY%%fB?Fﬁéiﬂ?ﬁ%@ﬁ‘§%@?ﬁé?n%&§gﬁW§%§_ lesae%%?‘g@ﬁé%ﬁé ﬁ%ﬂé@%ﬁﬁce”a
zoster DA paymerasemengicidonpiitiuses HeRoneenanbabasiasaidibediboscimel BNA gene |,
Eubactcrial 16s ribgsomal RNA gene region ], Gtam + ve bacterial specific portion of 16s ribpsomal
RNA geﬁ@?ﬁfﬁé@ﬁ‘é’&t@%ﬁ?ﬁﬁ@%ﬁfb@% I@??;Bl%‘ﬁeifé’ﬁ%e,% 8@8&3?&1%6. {?fé%ﬁ?ﬁafégc}l g%tg A gene,
MycobaqterivimueheloBaéd wish €3 sRbibgenmobenoidiasHCppadih Bof ersphfiblanffekd tedinlromatis

polymorphic protein Il, Fungal specific portion of,28s ribosomal R ene, Propionibaeterium aenes
specific 3&@?%?@%@%‘8&8 RN IRl e e 5838?9"#;% S cé}gﬁiga%érggrﬁ of gyr B gene,

gram -ve bacterial aconitate hydratase gene, Gram - ve ribonuclease | gene. The PCR mix contained
10 to 20 pmolcs each of the forward and reverse primers, 200 of each d-ATP, d-UTP, d-C.l.P and
oG Tp, TS AP RAAR s FEATTOr TS DR, Die kR es el §1%,
gelatin, IpEEIRA Boch sk DER Ifooijtasifia foavehtsplidorcabntanfieaioms spetif®allof the
DNA extracted from the samprte%'r

completdFBEEEE SERATASHY

for 5 minutes;-foltow

éy cIi‘rF? cond'Iion%gl{gvbe‘ilgg incubation at 37 C for 30 minutes for
confs {f%ﬁf l,sfv% MAUES at 50 C and a denaturing step of 94 C

: 78 ; - using 2X
_ Mgﬁj‘zﬁ% BS f:gbammlao .weré heated to 95 C for
10 mins and mixed in 2X SSPE containing 0.1% SDS and hybridized for 2 hours at 52 C. After
hybridizatisnuthe-mavbeans wasiiashagifivotimeTiNAhend syt @achylo SHRmeer HSNRg
0.1% SDS. The membrane was incubated with Streptawdlrl%{eé\%uiase conjugﬁ_t . ] ris-HC1
pH 7.4 cEIRERRRG DI THUS SIS RSB0 iR 2O Rh ISR 2t 37 C the 'membrane

was washpgAfive et eRUNiaugseaghwitT hersam € buitimeatade vetoppestos CHOD IHET
membrane was incubated for 10 mjnutes at 376 with 0.5 mg of Digminobenzidine %C#ggr nal of
phospharebuliébaedihe A The apPEaants Noronm EHBYE FYPRE TRICISTRE BIE SRS EF Specific
pathogeryiihhaEseis Rbiatare rresuNehitaed Hyfiadiieed with kinptinyndrowmenbBmiled as HSV
retinitis and Uvcitis by Mycobacterium tuberculosij W?ile 10 of them in addition had Toxoplasma gondii

in vitreoUeTBANR e iEe VR FBRIRIR L6t accurately identified all samples.

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
235 RNA gene of Mycobacterium chelonae and B1 gene of Toxoplasma gondii. The PCR mix
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Table 1: Results of the simultaneous detection and discrimination of pathogens using multiplex PCR
and hybridizati g array carried out on 11 autopsy samples vitreous flyi from AIDS
patients EXAM%P%B@ gg( SF samples collected at autopsy from AIDS patien s%é%?géi)gg%ﬁ a
multiplex PC followed by macroarray. The cause of death was ascertained to be Central nervous
system infection. The DNA extracted from 200111 of samples using commercially available QIAGEN
DNA extraction kits. The DNA was reconstituted in 50 p.1 of elution buffer. A multiplex PCR was

carried oufonitiednemnseited sackovticFnanamnptiveatlio,2dgenenoflegrs snaplersims tk 2
glycoprotei Herpes simplex virus 2 UL 44 gene, Herpes simplex virus 1 & 2 DNA polymerase
gene, Cy%rr%:ggpa oéﬁ’s@ﬁ@t?p%f@l@ég@%@oéﬁ&?ﬁﬁﬁ%éﬂmaﬁ%ﬂﬂt%%ﬁn% B,
CytomegaimNMUEClL. @8 Yengs]atarjctid/z&arORGD 2%ni asfcetiar @sjebiHNbe Rol oS feiton
Adcnoviruses Hexon Gene, Eubacterial 16s ribosorg%l.RNA %%ne,l, Eubacterial 16s ribosomal RNA
gene region 1T Gram +ve Bastenaits fORHE pok B it HIsEBHAR FlIA Gefre iy <O MLt snior
tuberculosizipRE Sdggetie,; Myanbacisiiton fortitinuiGs 2 25 RNAGRNEC MyCahagietiury Gl

16s - 23 e, Toxopl a dii,B 1 gene lamydia trach@matis polymorphic protein I,
Fungal s&%ﬁ#@iggﬁi% ¥§§sﬁ§¥o\§§£w%f ﬁ%%ﬁ%ﬁé’ ,fg?o?ﬁ%%?éﬁ&teﬁﬂ ng]a‘cfﬁég@ﬁ’éléiﬁ&ﬁofﬁo?’ﬂéf‘} S
16s-23s ritsosodsatM AQ) érlky\@rhby-Y@ hrnteentsieasifia portion-algshBRigrnéCore Wbdasterial

aconitate ram -ve ribonuclease 1 . PCR mjx contained 10 tg 20 pmoles
each of thlz%f%rr%%?% §§§ g;fels%éfgg"geg B%%%?%%ﬂtﬁ%ﬁ gﬁﬁa@% é%&%ﬁ%‘?@@ﬂga&}%%mﬁ? ts of
Taq polyri#radeGndid mokirdueveriCanyHDNG,, 1tdbm MivigG/22, bifekhisSiint3. OF %/ gebatinu/bnl IROLA
and 1 unit,gf U lase reven licon. contamination and 10 1.11 of the, DNA extracted
fom the camlb. T oL L b 675 S Al TP BB
digestion & elrajozrp RIS A.comrrhireaetse dwidgmiol s ap /662 anadiideNaturifig Stepoi o4 forsn

inutes, t6 4 5 t
followed @i@&%ﬁi@%ﬁéﬁ%&%ﬁﬁ § e RN M T Al bove
ith 22 esieemipeasinyasclpeeridedirdiosng 2X £ 3P Eovoantrtio §.014d S128 midle B30 p.1
reaciion ik 0, RER Bpdsineball MRS e sbisged alyp idizationdon-n'xaomﬁ merm a?eg
spotted with 100 p moles of targets SEQ 1D No. 6%—§%|n%.2§6 Og?a Q%%%e%ﬁanénﬁgg en

blocked UBt$S rissadinify SDSasbByhridized BEA forwneah 6’6l 3vitr Tybrdiphionthwere
neatec (0856:/akd G A% ARG LS SEE, FANAINTIA 190 SSMEbrdze oy 2diours

52 OC. Atter hybridization the membrane was washed five times ree minutes ea

containing B¢ T9§BbsaneTHasinen e avith Sreripeda pam:Siasptovigigaeins0dbdé Tositg 7o 1 M
Tris-HC1 qidZifisONfodning A% B&én A 34pM NaCd 7799, 3% Hyees0- ;ggt%sﬁﬁé@iglet%% A3 s the

membrane was washed five times three minutes each with the same buffer. For development of color,

the memBRSMPTHER Wrsuatkedr&ve tires thaseandmies sarhove th o sohmbudoe Favifee shpnat off of
phosphatesyyferedrzatiiand heopRemaneTa iR saloressRet idieats terpsesenc ol sRgeific

pathogen._ Table 2: Results of the simultaneous detection and discriminatiorn of pathogens using
multiplex FERPShEthgb Rbsphstr dnaedosaling Therppenreneesof huopsgoiaradiensir odratotiezted
from AD&@@%@}‘:@(&M@%@& series of 19 ocular specimen either agueous humor or vitreous
fluid were obtained with various clinical diagnoses. From about 50 -100 pi sample DNA was extracted
using commercially available DNA extraction kits and the DNA was reconstituted in 50 1.1 of water

and 10 pipuasressel iKdigkiieXor GReComialBiRa-A0 Bhofdd Ma!SsyRac hRGRSINAL SRIS dataEAmalISing
of SEQ TD Nq 1-44. The PCR r\eﬁgent composition and the thermal cycling conditions are the same as

describe@'TPESAN AL BWoipler, SCR for datsstion plvmeitisnkprher wnspesiebmysabpcexizl infietignsss as
describedpecifieadiipdden tifpingniendies ke g ade, Mraehandafudib eI ye i dpRMskeabaadhe clinical
utility of the primer sets and probes. Table 3: Results of the simultaneous detection and discrimination
of pathogens usingmuttiplex PER-and-hyhridization-on-macre- @n ocular samples of
aqueous humor afitwitraousftuid 'Cbiliéc‘t"edv-grompa 4
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WO 2008/146306PCT/IN2008/000334 5 Infectious Endophthalmitis Eubacterial & Gram-positive 6

Infectious Engephidsamisis; Eubacterial & Gram-positive Infectious EndophthBERHS2EfHeEtal &
Gram-positive Infectious Endophthalmitis Eubacterial & Gram-positive

From left to right first is the template showing how the targets had been spotted on membrane.
MBT — M. tuberculosis MBF — M. fortuitum MBC — M. chelonaeTG - T. gondii.

Second is NC hybridized with negative control tube labeled as NC. Nylon membranes
hybridized with amplicons obtained from Tube 1, 2, 3 and 4 are labeled as MBT, MBF, MBC
and TG respectively 4

EXAMPLE 5

A multiplex PCR was carried out with primer sets 1,2,3,4,5,6,7 and 8 which can amplify the
Glycoprotein D gene, UL 44 gene and DNA Polymerase genes of HSYV, Glycoprotein O gene,
Morphological transformation and UL 88 genes of CMV and ORF29 gene and DNA
polymerase gene of VZV respectively. The PCR mix contained 10 pmoles each of the forward
and reverse primers, 200 uM of each d-ATP, d-UTP, d-CTP and d-GTP, 2 units of Tag
polymerase in 10 mM Tris-HCI pH 9.0, 1.5mM MgCl,, SmM KCl, 0.01% gelatin, ImM EDTA
and 1 unit of UDP glycosylase to prevent amplicon contamination. The cycling conditions are
being incubation at 37 OC for 30 minutes for complete digestion of any amplicon contaminants,
2 minutes at 50 °C and a denaturing step 6f 94 °C for 5 mimites, 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.

Four tubes of the PCR mix mentioned above were incubated with the following DNA
preparations where in the tube NC did not received any DNA, tube 1 received 1 picogram of
HSV DNA, tube 2 received 10 picogram of CMV DNA and tube 3 received 1pg 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 OC. The amplicon was heated to 95
OC for 10 mins and mixed in 2X SSPE containing 0.1% SDS and hybridized for 2 hours at 52
OC, 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-HCl pH 7.4 containing 1% BSA, lﬁOnM 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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9 Infectious Endophthalmitis Eubacterial & Gram-positive 10 Infectious Endophthalmitis Eubacterial &

Gram-positive {4 lifsictipugsEndophthalraitis and Uveities Fungal infection 2 InI)%cIt}(I'M% 08/000334
Endoptithalmitis and Uveities Negative 3

with 0.5 mg of Diaminobenzidine HCI per ml of phosphate buffered saline. The appearance of

brown colored spots indicates the presence of specific pathogen.

Figure 6. Photograph of the macro-array spotted on nylon membranes hybridized with
amplicons from multiplex PCR for identification of viral retinitis specifically identifying
genomes of HSV, CMV, and VZV

Left to right Template of how the probes are spotted on each nylon membrane. HSV — Herpes
Simplex virus showing HGD = HSV glycoprotein D, HDP = HS DNA Polymerase HUL = UL
44 gene 1** Comp.= Complementary strand probe of HGD

CMV — Cytomegalovirus showing CMT = Morphological transforming gene II CGO =
Cytomegalovirus glycoproteiﬁ O CUL = UL 83 gene 5™ Comp = Complementary strand probe
of CMT VZV -~ Varicella Zoster virus Showing VO = Varicella zoster ORF 29 gene VDP =
Vaﬁcella 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- Nyloﬁ 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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Infectious Endophthalrnitis Propionibacteriurn acnes 4 Infectious Endophthahnitis Eubacterial &
Gram-positiveM® 204106 Endophthalmitis Eubacterial & Gram-positive 16 RFEN148/000334
Endophthalmitis and TJveities Eubacterial & M. tuberculosis 17 Infectious Endophthalmitis

of Gram-positive, 28s RNA gene from all fungi, 16s ribosomal RNA gene | of
Propionibacterium acnes, gyr B gene,, aconitate hydratase gene and ribonuclease gene of
gram—negative bacteria. The PCR mix con{ained 10 to 20 pmoles each of the forward and
reverse primers, 200 pM of each d-ATP, d-UTP, d-CTP and d-GTP, 2 units of Tag polymerase
in 50 mM Tris-HCI pH 7.5, SmM MgCly, SmM KCl, 1% bovine serum albumin, 1mM EDTA
and 1 unit of UDP glycosylase to prevent amplicon contamination. The cycling conditions are
being incubation at 37 OC for 30 minutes for complete digestion of any amplicon contaminants, '
a denaturing step of 94 °C 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. Five tubes of the PCR mix mentioned above were incubated with the following DNA
preparations where in the tube NC did not received any DNA tube no 1 received 5 fg of DNA
from E.coli , tube 2 received 10 fg of S.aureus DNA, tube 3 received 10 fg of P.acnes DNA
and tube 4 received 10fg of C.albicans DNA. Fig.7 shows five nylon membranes each spotted
~ with 100 p moles of targets with SEQ ID No. 76, 77, 78, 84, 85, 86, 87 and 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 °C 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 0C 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.
Figure 7. Photograph of macro-array spotted om 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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Eubacterial &-Gram-positive 18 Infectious Endophthalmitis Negative 19 Infectious Endophthalrnitis
Eubacterial & Gram-positive 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.

ERRIGP |GN31{PF e ——
PA |GN87[ERW |GN67 _—
g & o
W @ ® ¢
& @
ivw ‘
I, e
NC GN GP PA PF

NC = negative control, GN showing ERR= 16s ribosomal RNA gene of eubacteria set | ERW
= 16s ribosomal RNA gene of eubacteria set II GN 31= gyrB gene of gram -ve GN 67=
aconitate hydratase gene of gram -ve GN 87= ribonuclease Vgene of Gram -ve GP = 16s
ribosomal RNA gene of gram +ve PA = P. acnes 16s ribosomal RNA gene PF = Fungal 28 s
ribosomal RNA gene. Top left corner is the template for spotting the probes. NC is the nylon
membrane hybridized with negative control tube. GN GP, PA and PF are the membranes
hybridized with amplicons oftubes 1, 2, 3 and respectively.

EXAMPLE 7

Vitreous fluid collected at autopsy from 11 AIDS 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 QTAGEN DNA purification kits from 100l 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 22 which can amplify all the 22 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 polymefase gene, Adenoviruses Hexon Gene, Eubacterial 16s |

ribosomal
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MCSLLP Claims: 1. A combination of sets of primers useful for detection and discrimination of
pathogens in a sample, wherein the combination comprises two or more sets of primers, each
combination of primer sets being specific for detection and discrimination of two or more pathogens,
wherein the sets of primers are selected from the group consisting of Set 1 FP: 5' cgettggittcggatgggag
3' (SEQ ID No.1) RP: 5' gcceccagagacttgrtgtagg 3' (SEQ ID No.2), Set 2 FP: 5' ggcaatcgtgtacgtcgtccg
3' (SEQ ID No.3) RP: 5' cgggggggtettgcgttac 3' (SEQ ID No.4), Set 3 F?: 5' caagctgacggacatttaeaagg
3'(SEQ ID No.5) RP: 5' gtcceacacgcgaaacacg 3'(SEQ ID No.6), Set 4

RNA gene I, Eubacterial 16s ribosomal RNA gene region II, Gram + ve bacterial specific

portion of 16s ribosomal RNA gene, Mycobacterium tuberculosis MPB 64 gene,
Mycobacterium fortuitum 16s - 23s RNA gene, Mycobacterium chelonae 16s - 23 s RNA
gene, Toxoplasma gondii B 1 gene, Chlamydia trachomatis polymorphic protein II, Fungal
specific portion of 28s ribosomal RNA gene, Propionibacterium acnes specific portion of
16s-23s ribosomal RNA gene, Gram -ve bacterial specific portion of gyr B gene, gram -ve

bacterial aconitate hydratase gene, Gram - ve ribonuclease I gene.

The PCR mix contained 10 to 20 pmoles each of the forward and reverse primers, 200 pM of
each d-ATP, d-UTP, d-CTP and d-GTP, 2 units of Taq polymerase in 10 mM Tris-HCI pH
9.0, 1.5 mM MgCl,, 5 mM KCl, 0.01% gelatin, ImM EDTA and 1 unit of UDP glycosylase
to prevent amplircon contamination and 10 pl of the DNA extracted from the sample. The
cycling conditions are being incubation at 37 OC for 30 minutes for complete digestion of any
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 0C, 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 22 sets of primers comprising sequence 1D
No 1-44 at a concentration of 10-20 p moles / 50 ul reaction mix. The PCR products of all
samples were subjected to hybridization on membranes nylon spotted with probes of SEQ ID
No. 47-71. Nylon membranes were each spotted with 100 p moles of targets with SEQ ID No.
67-88 in 0.26 N NaOH. The 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 %C for 10 mins and
mixed in 2X SSPE containing 0.1% SDS and hybridized for 2 hours at 52 °C. After
hybridization the membrane was washed five times for three minutes each in IX SSPE
containing 0.1% SDS. The membrane was incubated with Streptavidin pefoXidase 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 OC 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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FP: 5' ttccggctcatggcegttaacc 3'(SEQ ID No.7) RP: 5' cgccctgettttaegttacge 3'(SEQ ID No.8), Set 5 FP:
5' eggcgacgacgacgataaag 3'(SEQ ID No.9) RP: 5' caatctggtcgcgtaatcctctg 31(SEQ ID No.10), Set 6
FP: 5' gggcacgtectcgcagaag 3'(SEQ ID No.11) RP: 5' ccaagatgcaggtgataggtgac 3' (SEQ ID No.12),
Set 7 FP: 5' ggtettgceggagetggtattac 3'(SEQ ID No.13) RP: 5' tgcctccgtgaaagacaaagaca 3'(SEQ ID

No.14), Set 8 FP: 5' tecatttaacgttgcatcatifigtg 3'(S ID No.
) The results obtained areg sxglmmarize% Qin {‘alla;lg 1. AI?

1

1%)samples were identified as HSV
retinitis and Uveitis by Mycobacterium tuberculosis while 10 of them in addition had
Toxoplasma gondii in vitreous, The Multiplex PCR and DNA macro-array accurately

identified all samples.

Table 1: Results of the simultaneous detection and discrimination of pathogens using
multiplex PCR and hybridization on macro-array carried out on 11 autopsy samples

vitreous fluid collected from AIDS patients

[ Sample Identification No. | Organisms positive

A139/06 | HSV, Mycobacterium tuberculos - Toxoplasma
AT40706 HSV, Mycobacterdum tubsrewlosis, Toxoplasma

TATO5706 T |HSY, Mycobacterium fuberculosis, Toxoplasma
A12106 HSV, Mycobacterium tuberculasts, Toxoplasmea
A L3606 HSV, Mycobacterium tuberculosis, Toxoplasma
A 3R 05 - HEV, Mveobacrerfuos fubsrenlosis, Tozoplasms

| AT14 e I HEV, Mycobacterium fubsrcalosts, Toxoplasma

TAT42705 TSV, Mycobacrerium tuberculasts, Toxoplasma
AT43705 " HSV, Mycobacteriun fuberculosis, Toxoplasma
AT49I05 - |HSV,TB

EXAMPLE 8:

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 200pl of samples using commercially available QTAGEN
DNA extraction kits. The DNA was reconstituted in 50 pl of elution buffer. A multiplex PCR
was carried out with primer sets 1 to 22 which can amplify all the 22 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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RP: 5' acgttccggtagcgagttatctg 3'(SEQ ID No.16), Set 9 FP: 5' cgccgccaacatgetctacc 3 '(SEQ ID
No.17) 44 MCSLLP RP: 5' gttgcgggaggggatggata 31(SEQ ID No.18), Set 10 FP: 5'
tgggctacacacgtgctacaatgg 3' (SEQ ID No.19) RP: 5' cggactacgatcggttttgtgaga 3'(SEQ ID No.20), Set
11 FP: 5' ggcetaacacatgcaagtcgagc 3(SEQ ID No.21) RP: 5' ggcagattcctaggcattactcacc 3(SEQ ID

o T e PR aIgAaee BlAL S REQUNRL U BB, SUoraosRIaIARROts
ribosomal RNA gene 1, Eubacterial 16s ribosomal RNA gene region II, Gram + ve bacterial
specific portion of 16s ribosomal RNA gene, Mycobacterium tuberculosis MPB 64 gene,
Mycobacterium fortuitum 16s - 23s RNA gene, Mycobacterium chelonei 16s - 23 s RNA
gene, Toxoplasma gondii B 1 gene, Chlamydia trachomatis polymorphic protein II, Fungal
specific portion of 28s ribosomal RNA gene, Propionibacterium acnes specific portion of

16s-23s ribosomal RNA gene, Gram -ve bacterial specific portion of gyr B gene, gram -ve

bacterial aconitate hydratase gene, Gram -ve ribonuclease 1 gene.

The PCR mix contained 10 to 20 pmoles each of the forward and reverse primers, 200 uM of
each d-ATP, d-UTP, d-CTP and d-GTP, 2 units of Taq polymerase in 10 mM Tris-HCl pH
9.0, 1.5 mM MgCl,, 5SmM KCl, 0.01% gelatin, ImM EDTA and 1 unit of UDP glycosylase to
prevent amplicon contamination and 10 pl of the DNA extracted from the sample. The
cycling conditions are being incubation at 37 OC for 30 minutes for complete digestion of any
amplicon contaminants, two minutes at 50 OC and a denaturing step of 94 OC for 5 minutes,
followed by 40 cycles of 45 seconds at 60 0C, 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 22 sets of primers comprising sequence ID Nos 1-44 at a concentration
of 10-20 p moles / 50 pul 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 0C. After hybridization the
membrane was washed five times for three minutes each in IX 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 OC 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 HC1 per ml of phosphate buffered saline. The appearance of brown

colored spots indicate the presence of specific pathogen.
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FP: 5' gcggaacgtgggaccaatac 3'(SEQ ID No.25) RP: 5' cgacggggtgattttcttcttc 3' (SEQ ID No.26), Set
14 FP: 5' aacttttttgactgccagacacactattg 3'(SEQ ID No.27) RP: 5' ggatgccaccceccaaaag 3'(SEQ ID
NQ.28), Set 15 FP: 5' tggttactcgcttggtgaatatgt 3'(SEQ ID No.29) RP: 5' gacgttttgccgactacctatcc 3(SEQ
ID No0.30), Set 16 FP: 5' ccectctgctggcgaaaagtg 3' (SEQ ID No. 31) RP: 5' ggcgaccaatctgcgaatacac
3'(SEQ ID No. 32)%?&17 FP; 5' aat atctc taatgttgc é 1D No 33
tcgaggabdiieegi a%fé‘h(“sgﬁq 6’3 )ﬂg} ?flg'}:% 00G0aN,: gaggégﬁ
RP: 5' tigRdgpLegpely aatdingsn MG iNm36)p-array carried out on six autopsy samples of
CSF collected from AIDS patients

“SAMPLE DIAGNOSIS No. Fested No. Positive
"HEV Encephalits 4 4
"CMV Encephalitis 2 2
VY Encephaliis 7 3
Toxoplasme encephalitis 3 3
Tuberculoos meningitis 3 3

EXAMPLE 9:

AROZRLIE) 1o 35)

A series of 19 ocular specimen either aqueous humor or vitreous fluid were obtained with

various clinical diagnoses. From about 50 -100 ul sample DNA was extracted using

commercially available DNA extraction kits and the DNA was reconstituted in 50 ul of water

and 10 pl was used for multiplex PCR containing 10 p 20 p moles each of primer sets 1-22

comprising of SEQ ID No 1-44. 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
I [ Viral Refinitis BE
2 Viral retinitis and Uveities M thiberculosis. M. chelonae
and VZV
3 Infections Endopthalmitis | Bubacterial & Gram-positive
14 Wiral Retinitis HEWY
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Set 19 FP: 5' tggcgaacgggtgagtaaca 3' (SEQ ID No.37) RP: 5' ceggtattagccccagthcc 3' (SEQ ID

No0.38), Set 20 M%SLLP FP: 5' cggeggcaagttcgacgac 3' (SEQ ID No.39) RP:
3' (SEQ ID No A8} 248

8

973 5 ccaggteggeggagaagc 3' (SEQ ID No.41) RP:

T T i

ccaccggcccgatgacc 3'

(SEQ ID No0.42), and Set 22 FP: 5' gccgccctgaccaecttc 3' (SEQ ID No.43) RP: 5' gegggttgtteggcatcag
3' (SEQ ID No.44), wherein each pathogen causes at least one syndrome. 2. The combination of sets

of primers_as_claimed in claim 1, wherein the pathogens are selected from the group consisting of
Herpes s rﬁple>l< vitusgslﬁﬁﬁwogﬁ @{mbﬁmms:es \(a[ifella M?MW@PWA EE ?acfteria,
Sr:glrgn%?,ﬁll\%io%:%g;icj r];rif %ﬁ%ﬁgr%% %?)%%ﬁ%%r’% gg;;gili’ zla‘tlr?ducj;% a]“rlnflllIC |%I.%ccoﬁj£{a\%§d§iﬁ%b;w erm
combinalhof e ok ewsidnbiiin 1, her el Cmoplcio T}
cHl oM SN LS i T
combinafoh conising ifsek(SatyMinijind (SEQ 0 Y seld FSEWHRIRA and (520 I
(520 N0 and (SIS AT BTG 1D N 12 SPGB P R (SEQ 1D
No.13) and (SEQ ID Nd:ii#4jtiand Bed @ BRI Ml 15)eines (SEQ 4R Médfohis for detection of viral
retinitis - osampte; of 7 = Cious Endophthalmitis and Uveities | Negative

13 Infectious Endophthalmitis Propionibacterium acnes

14 Infectious Endophthalmitis Eubacterial & Gram-positive

15 Infectious Endophthalmitis Eubacterial & Gram-positive

16 Infectious Endophthalmitis and Uveities | Eubacterial & M. tuberculosis

17 Infectious Endophthalmitis Eubacterial &-Gram-positive

18 Infectious Endophthalmitis Negative

19 Infectious Endophthalmitis Eubacterial & Gram-positive

ADVANTAGES:
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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wherein the combination consisting of set 1 [(SEQ ID No.1) and (SEQ ID No.2)], set 2 [(SEQ ID No.3)
and (SEQ ID No.4)], set 3 [(SEQ ID No.5) and (SEQ ID No.6)], Set 9 [(SEQ ID No.17) and (SEQ ID
No0.18)], and set 17 [(SEQ ID No. 33) and (SEQ ID No. 34)] is for detection of kerat@iCanjunctivitis in a
sample; or wherein the combination consisting of set 13 [(SEQ ID No. 25) and (SEQ ID No. 26)], set
14 [(SEGIBM®®H.27) and (SEQ ID No.28)], set 15 [(SEQ ID No.29) and (SEQ ID MCSLLP No.30)], set
16 [(SEQ ID No. 31) and (SEQ ID No. 32)] is for detection of uveitis in a sample; or wherein the

combination gqnsistingiehsetdQ KSE R Nefithadd ¢8R ind\Nvsi)nseod bf (BBQedNDa21) and
(SEQ ID No. 22)1, set 12 [(SEQ ID No. 23) and %SE ID No. 24)], set 188{%98E ID No, 35) and (SEQ
ID No. 36)], S8EPL{(SEery NBC 359 R0 THMRE558)1 et Do TPSEQ T NG, 38) and’(S %ID No.

40)], set 21 [(SEQIRiINPofliAsdRERIHD HocHr) Fantkaetial KHED¢BnNTa#S) e (SEQUIDENO. 44)]

is for detection of infectious endopthalmitis in a sampLe' or \f_\{her%n the cogp)birils%iaono nsisting of set 1
[(SEQ ID NoPJEAEEPSE SRS CIS A PHEESAS NS IF AR (EOTS RS A set3 {(SEQ ID No.5)
and (SEQ ID No.6)], set 4 [(SEQ ID No.7) and (SEQ ID No.8)], set 5 [(SEQ ID No.9) and (SEQ ID No.
10)], set §{(HEQ ID No.11) and (SEQ ID No. 12)1 set 7 [(SEQ ID No.13) and (SEQ ID No.14)], set 8

[(SEQ ID No,15) and (SEQ ID No._16)] (SEQ ID No. 25) and (SEQ ID No.26)], set 16 [(SEQ ID
No. 31) i ISeecHiEsiiesemspeiR’s %ké?élgé No. 35) and (SEQ ID No. 36)] is for detection of

mening@@%ﬁﬁ&@g@gg@@@ggg'\(@E@Im)th%_a@,mbination consisting of set 10 [(SEQ ID No. 19)
and (SE%\?ID No. 20)), set 11 [(SEQ ID No. 21) and (SEQ ID No. 22)], set 12 [(SEQ ID No. 23) and
(SEQID 6.224)], set 18 [(SEQ ID No. 35) and (SEQ ID No. 36)], set 20 [(SEQ ID No. 39) and (SEQ

ID No. 4@, geg@%i(%@ab@t@g@e@ywmsms&wo. 42)] and set 22 [(SEQ ID No. 43) and (SEQ ID
No. 44)] is for

(detection of graméé) Si] ?ﬁggkldé?r ram negative bacteria in a sample; or wherein the
combinaltdn SRREeERRRIT EsEY [gsé% ©18) and (SEQ ID No. 20)), set 11 [(SEQ ID No. 21) and
(SEQ ID §ip322)], set 12 [(SEQ ID No. 23) and (SEQ ID No. 24)], set 13 [(SEQ ID No. 25) and (SEQ
ID No. 26)], set 18 [(SEQ ID No. 35) an NoO. 36)], set 20 [(SEQ ID No. 39) and (SEQ ID No.
40)), set 1[%9?@%?%%88%?}%8%%6%@@ %}I?’gnd set 22 [(SEQ ID No. 43) and (SEQ ID No. 44)]
is for disgiminatiarhetyeenaeutesasddMNo feningitis in a sample. 5. The combination of sets of

primers as claimed in claim 1, wherein the combination consisting of sets | to 22 (SEQ ID NO. 1 to 44)
is for det8tidn of one or more target nucleic acids of Herpes simplex viruses 1 and 2,

cytomegapvirygrgcManigetbatzastey' (BEQ IBdenGYiruses, Eubacteria, Gram positive bacteria, Gram
negativefl{)}g:c g?ggaéclzygr‘]: tiftacg‘ctacgc 3'(SEQ 1D No.8),
Set 5
FP: 5' cggegacgacgacgataaag 3'(SEQ ID No.9)
RP: 5' caatctggtegegtaatectetg 3'(SEQ ID No.10),
Set 6
FP: 5' gggcacgtectcgcagaag 3'(SEQ ID No.11)
RP: 5' ccaagatgcaggtgataggtgac 3' (SEQ ID No.12),
Set 7
FP: 5' ggtcttgceggagetggtattac 3'(SEQ ID No.13)
RP: 5' tgectecgtgaaagacaaagaca 3'(SEQ ID No.14),
Set 8
FP: §' tecatttaacgttgcateattitgtg 3'(SEQ ID No.15)
RP: 5' acgttceggtagegagttatetg 3'(SEQ ID No.16),
Set 9
FP: 5' cgecgecaacatgetetace 3 '(SEQ ID No.17)
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MCSLLP Mycobacterium tuberculosis, Mycobacterium chelonei, Mycobacterium fortuitum,
Toxoplasma gondii and Chlamydia trachomatis in a sample. 6. The combination of sets of ch}i:mers as
claimed in any one of the preceding claims, wherein the sample is selected from the &f& onsisting

of aqueous humor, vitreous fluid or vi ﬁ__L age, corneal scrapings, conjunctival swabs,
cerebro-8inal ﬁﬁ%?%&é%%%%grﬁgw qg%%%?bination of sets of primers as claimed in any one of
the precadingyclaims, wherein the said primers are labeled at 5' end using a biotin moiety resulting in
detection by formation of coloured product; [\ty’nﬁre' the said primers are labeled by fluorescent
labels suchr ésté%gﬁ%aﬁﬁ%%‘gg%&éﬁ %%gl’i%st%gc ed ?r(im) a group consisting of Fluorescene
isothiocyrpafe daddctaisiatgasict Higapastéh QadbbMpakidles, Quantum DotsTM, Cy3, Cy5 enabling
detection btyézny fluorescent scanning device or microscopy. 8. A combination of pathogen specific

probe DN guences, for detection and discrimination of two or more specific pathogens under
investigatipns \wheteissaithpratiedddS €Hiudbcie.die selected from the group consisting of 1.

Probe D uenc

- y 1D No.22),
"cgettgg%@gsga%éﬁ agtﬁgglggggattéae%% c?&%:%?tggcggtcgtggfagtacaccgaatocctacaacaagtctctgggggcn (SEQ
ID No. 48kt 12 2. Probe DNA sequence

"ggeaatcgigtaegtegtccgcacatcacagt atpggeggtaacgcaagaccecceeg” (SEQ ID No. 46)
3. Probe Ng %%ég%a%cea%a?gcccc&t&gf%@qm %

"caagetgREg§agatitacasgtioatcett§a8eutRcYgégcatgaacggccggggcgtgtitcgegtgtgggac” (SEQ ID
No. 47) 13 4. Probe DNA sequence
"ttccgget%%ttggcgttaaccaggtagaaactgtgtgtacagttgcgttgtgcgtaacgtaaaagcagggcg" (SEQ ID No.

FP: 5' geggaacgtgggaccaatac 3'(SEQ ID No.25)

RP: 5' cgacggggtgattticttette 3' (SEQ ID No.26),
Set 14

FP: & aacttttttgactgecagacacactattg 3'(SEQ ID No.27)
RP: 5' ggatgecacceeccaaaag 3'(SEQ ID No.28),

Set 15

FP: 5' tggttactegettggtgaatatgt 3'(SEQ ID No.29)
RP: 5' gacgttttgecgactacctatce 3(SEQ ID No.30),
Set 16

FP: 5' ceectetgetggegaaaagtg 3' (SEQ ID No.31)
RP: 5’ ggegaccaatetgegaatacac 3'(SEQ 1D No.32),
Set 17

FP: 5 ' aatcgtatctegggttaatgttge 3 (SEQ ID No.33)
RP: 5' tcgaggaaaaccgtatgagaaac 3' (SEQ ID No.34),
Set 18

FP: 5' getgggactgaggactgegae 3'(SEQ ID No.35)
RP: 5' ttcaagacgggcggcatataac 3(SEQ ID No.36),
Set 19

FP: 3' tggegaacgggtgagtaaca 3' (SEQ ID No.37)
RP: 5' ccggtattageeecagtttee 3' (SEQ 1D No.38),
Set 20
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48) 5. Probe DNA sequence MCS L,LP
"cggcgacgacgacgataaagaatacaaagccgcagtgtcgtccagaggattacgcgaccagattg" (SEQ ID No0.49)

6. Probe DNA sequence gggcacgtcctcgcagaaggactccaggtacaccttgacgtactggteacctatcmctgggtcttge
(SEQ ID No0.50) 7. Probe DNA seguence
" gtcttgcE%g%@@.@Eﬁ&iﬁ&éﬁﬁ&%&éa@g&ﬁ&@&&g {atccatctgtetttgtattcacggaggea” (SEQ ID No. 51)

8. ProbegpNA seQUencRocceacace 3' (SEQ 1D No.40),
tccatttaacgtt?catcattugtgttatcatagaactgcgtaaacactcggcaagtaatacagataactcgctaccggaacgt (SEQ ID

No. 52) Set2] 9. Probe DNA sequence
cgccgcqaacatgcistacaeiatassaacsa@atustasoaaagigcccatatccatceccteecgcaac” (SEQ ID No. 53)

RP: 5' ccaccggeeegatgace 3' (SEQ 1D No.42), and
Set 22

FP: 5' geegeectgaccacctte 3' (SEQ 1D No.43)

RP: 5' gcgggttettcgpcateag 3' (SEQ 1D No.44),

wherein each pathogen causes at least one syndrome.

2. The combination of sets of primers as claimed in claim 1, wherein the pathogens are
selected from the group consisting of Herpes simplex viruses 1 and 2, cytomegaloviruses,
Varicella Zoster virus, Adenoviruses, Eubacteria, Gram positive bacteria, Gram negative
bacteria, Fungi, Mycobacterium tuberculo&is, Mvycobacterium chelonei, Mycobacterium

fortuitum, Toxoplasma gondii and Chlamydia trachomatis.

3. The combination of sets of primers as claimed in claim 1, wherein the syndromes are
selected from the group consisting of infectious endophthalmitis, keratitis, uveitis,

retinitis, meningitis and meningo-encephalitis.

4. The combination of sets of primers as claimed in claim 1, wherein the combination
consisting of set 1 [(SEQ ID No.1) and (SEQ 1D No.2}], set 2 [(SEQ ID No.3) and (SEQ
ID No.4)], set 3 [(SEQ ID No.5) and (SEQ ID No.6)], set 4 [(SEQ ID No.7) and (SEQ ID
No.8)], set 5 [(SEQ ID No.9) and (SEQ ID No.10)], set 6 [(SEQ ID No. 11} and (SEQ ID
No.12)], set 7 [(SEQ ID No.13) and (SEQ ID No.14)] and set 8 [(SEQ ID No.15) and
(SEQ ID No.16)] is for detection of viral retinitis in a sample; or
wherein the combination consisting of set 1 [(SEQ ID No.1) and (SEQ ID No.2)], set 2
[(SEQ ID No.3) and (SEQ ID No.4)], set 3 [(SEQ ID No.5) and (SEQ ID No.6)], Set 9
[(SEQ ID No.17) and (SEQ ID No.18)], and set 17 [(SEQ ID No. 33) and (SEQ ID No.
34)] is for detection of kerato conjunctivitis in a sample; or
wherein the combination consisting of set 13 [(SEQ ID No. 25) and (SEQ ID No. 26}],
set 14 [(SEQ ID No.27) and (SEQ ID No.28)], set 15 [(SEQ ID No.29) and (SEQ ID
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10. Probe DNA sequence
"tgggctacacacgtgctacaatggtcggtacagagggtcgccaaaccgegaggtggagctaatctcacaaaaccgatégiagteeg
(SEQ ID No. 54) 11. Probe DNA sequence

..ggcctaacacat caa cga%jf g@gb%%ég i%%t?ﬁgﬁggg%%alcsg%gtga% 1%% c%tggqugtl%t%ce

(SEQ ID No.!

"acgtcaaatcaggﬁﬁg@ceeettatgacetgggctacacacgtgctacaatggacggtacaaagggctgca" (SEQ ID No. 56)

13. Probe DNA Sequ&éﬁ‘b £ et 10 D No. 19 D No. 20
"gcggaacgtg@"'d’&&%’ﬁ 8?@&%‘&@58&&8&&&%895&904& F%cecgggttggagaaigaa atcacecey %g" (SEQ
ID No. 57)  set 11 {8EBrobeNONA seqi€tie® ID No. 22)], set 12 {(SEQ ID No. 23) and (SEQ ID

laéaCFt’l:(gtégeagt Cgﬁjacac;tgg%t %ae%gg?%ia g%g@%%gaaﬁgggtc %%(E:%%f ata gta%f;e%l)ézaaacgtc

(SEQ ID No.SX#8) No. 38)], set 20 [(SEQ ID No. 39) and (SEQ ID No. 40)], set 21 [(SEQ ID No.
41) and (SEQ ID No. 42)] and set 22 [(SEQ ID No. 43) and (SEQ 1D No. 44)] is for
detection of infectious endopthalmitis in a sample; or
wherein the combination consisting of set 1 [(SEQ ID No.1) and (SEQ ID No.2})}, set 2
[(SEQ ID No.3) and (SEQ ID No.4)], set 3 [(SEQ ID No.5) and (SEQ ID No.6)], set 4
[(SEQ ID No.7) and (SEQ ID No.8)], set 5 [(SEQ ID No.9) and (SEQ ID No. 10})], set 6
[(SEQ ID No.11) and (SEQ ID No. 12)], set 7 [(SEQ ID No.13) and (SEQ 1D No.14)], set
8 [(SEQ ID No.15) and (SEQ ID No. 16)], set 13 [(SEQ ID No. 25) and (SEQ ID
No0.26)], set 16 [(SEQ ID No. 31) and (SEQ ID No. 32)] and set 18 [(SEQ ID No. 35)
and (SEQ ID No. 36)] is for detection of meningo-encephalitis in a sample; or
wherein the combination consisting of set 10 [(SEQ ID No. 19) and (SEQ ID No. 20)],
set 11 [(SEQ ID No. 21) and (SEQ ID No. 22)], set 12 [(SEQ ID No. 23) and (SEQ ID
No. 24)], set 18 [(SEQ ID No. 35) and (SEQ ID No. 36)], set 20 [(SEQ ID No. 39) and
(SEQ ID No. 40)], set 21 [(SEQ ID No. 41) and (SEQ ID No. 42)] and set 22 [(SEQ ID
No. 43) and (SEQ ID No. 44)] is for detection of gram positive and/or gram negative
bacteria in a sample; or
wherein the combination consisting of set 10 [(SEQ ID No. 19) and (SEQ ID No. 20)],
set 11 [(SEQ ID No. 21) and (SEQ ID No. 22)], set 12 [(SEQ ID No. 23) and (SEQ ID
No. 24)], set 13 [(SEQ ID No. 25) and (SEQ ID No. 26)], set 18 [(SEQ ID No. 35) and
(SEQ ID No. 36)}, set 20 [(SEQ ID No. 39) and (SEQ ID No. 40)], set 21 [(SEQ ID No.
41) and (SEQ ID No. 42)] and set 22 [(SEQ TD No. 43) and (SEQ ID No. 44)] is for

discrimination between acute and chronic meningitis in a sample.

5. The combination of sets of primers as claimed in claim 1, wherein the combination
consisting of sets 1 to 22 (SEQ ID NO. 1 to 44) is for detection of one or more target
nucleic acids of Herpes simplex viruses 1 and 2, cytomegaloviruses, Varicella Zoster

virus, Adenoviruses, Eubacteria, Gram positive bacteria, Gram negative bacteria, Fungi,
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MCSLLP 16. Probe DNA sequence
"eccetctgctggcgaaaagtgaaattcatgagtatctgtgcaactttggtg,tattcgcagattggtcgec” (SE , 0
17. Probe DNA sequence gategee (SEQ 5\%@&“3 )

"aatcgtatctcgggttaatgttgcatgatgetttajcaaatgacaggettagatccgatctcatacqgtiltcetcga” (SEQ ID No. 61)
18. Probe DRIXSBE&HLE™ gét a’gfé‘éfﬁlégg%%f@ogﬁgéﬁﬁ%‘%tc%%ggﬁbctgggg aaacttgggtltté(%a c}gﬁggﬁgtettgaa"

'('SEQ ID No.182)plasma gbRdR alilediivstauendematis in a sample.
tggcgaacgggtgagtaacacgtgagtaacctgccettgactttgggataacttcaggaaactggggctaataccgg” (SEQ ID No.
63) 20. Probe DNA seé%ldjence

"eggeggbaadiiCysgRRMIo Ah st RERTE e (i:rggggitrgktﬁﬁﬁc%?gté)gfg%eg'pfgclggq% ﬂ%i.n%sll)

21. Probe DNf\se4RDSEmBRAGIGBGeAgRTATTCEYAgYaagityagateqticagtingtogcyyteatdbadccygtg”
(SEQ ID No. 65) and 22. Probe DNA se(%uenc 9b9dceagiag

"g ccgpcetga&&éféfé‘ffé&té%‘fj’@&gcé’@&@ﬂéfﬁ?PéE%?g& gega gg&agg‘ggh%egggf@rigl% %%ot?l%%(}? §dhe
comblnationlgggg&hogen specific DNA probe sequences as claimed in claim 8, wherein said DNA
probes are labeled at 5 end using a biotin moiety resulting in detection by formation of coloured
product; or

7. The combination of sets of primers as claimed in any one of the preceding claims,

wherein the said primers are labeled at 5' end using a biotin moiety resulting in detection
by formation of coloured product; or

wherein the said primers are labeled by fluorescent labels such as organic fluorescent
labels selected from a group consisting of Fluorescene isothiocyanate FITC, inorganic
fluorescent nano-particles, Quantum Dots™, Cy3, Cy5 enabling detection by any

fluorescent scanning device or microscopy.

8. A combination of pathogen specific probe DNA sequences, for detection and
discrimination of two or more specific pathogens under investigation, wherein said probe
DNA sequences are selected from the group consisting of

1. Probe DNA sequence
"cgcttggtttcggatgggaggcaactgtgctatccccatcacggtcatggagtacaccgaatgctcctacaacaagtctctgggggc"
(SEQ ID No. 45)

2. Probe DNA sequence
“ggcaatcgtgtacgtcgtccgcacatcacagtcgcggcagcgtcatcggcggtaacgcaagacccccccg" (SEQ ID No.
46)

3. Probe DNA sequence
"caagctgacggacatttacaagg‘cccccctggacgggtacggccgcatgaacggccggggcgtgtttcgcgtgtgggac" (SEQ
ID No. 47)

4, Probe DNA sequence
"ttccggctcatggcgttaaccaggtagaaactgtgtgtacagttgcgttgtgcgtaacgtaaaagcagggcg" (SEQ ID No.
48) |

5. Probe DNA sequence
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wherein said DNA probes are labeled by fluorescent labels such as organic fluorescent labels selected
from a group consisting of Fluorescene isothiocyanate FITC, inorganic fluorescent nano-patrticles,
Quantum DotsTM, Cy3, Cy5 enabling detection by any fluorescent scanning device or mi%g%gy. 10.
A combination of target DNA %}ezguences, wherein the combination comﬁgges two or more target DNA

sequenceS e RICE HCR R GIIBT LS IEtRRj R coagageattacgpactag

5'gcaactg§gg@;g:mg§icggIcatggagtacaccgaatgctB' (SEQ ID No. 67) 2.
S1cacatcacagtcgcggca %gtcate eg 3' (SEQ ID No. 68) 3.
5'teccectggacgggtacg§’g éeg?gﬁ é‘fj& 3' (SEQ ID No. 69) 4. 5'aggtagaaactgtgtgtacagttgcgttgig

3'(SEQ ID,bleadicBR oBa Lebagtataaageegeagigogic BUBSEQIDMNa 7y Bes”
5'gactccagg-tacaccttgacgtactg 3'(SEQ ID No. 72) 7. 5'ettaaaacteactaccagtcatttctatccatc 3'(SEQ ID No.
73) 8. 5tk &%&Bé\é gtaaacactcggcaagtaata 31(SEQ ID No. 74) 9. 5'
ctatacccgccaacgctaccaacgtgccca 3'(SEQ ID No. 75)

7. Probe DNA sequence
" ggtcttgccggagctggtattaccttaaaactcactaccagtcatttctatccatctgtctttgtctttcacggaggca“ (SEQ ID No.
51)

8. Probe DNA sequence
"tccatttaacgttgcatcattttgtgttatcatagaactgcgtaaacactcggcaagtaatacagataactcgctaccggaacgt" (SEQ
ID No. 52)

0. Probe DNA sequence
"cgccgccaacatgctctaccctatacccgccaacgctaccaacgtgcccatatccatcccctcccgcaac" (SEQ ID No. 53)

10. Probe DNA sequence
"tgggctacacacgtgctacaatggtcggtacagagggtcgcCaaaccgcgaggtggagctaatctcacaaaaccgatcgtagtccg
"(SEQ ID No. 54)

11. Probe DNA sequence
" ggcctaacacatgcaagtcgagcggatgaaaggagcttgctcctggattcagcggcggacgggtgagtaatgcctaggaatctgcc
" (SEQ ID No. 55) |

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

13. Probe DNA sequence
"gcggaacgtgggaccaatacctgggttgggccggctgcttcgggcagcaactcccccgggttgaagaagaaaatcaccccgtcg"
(SEQ ID No. 57)

14. Probe DNA sequence
"aacttttttgaotgccagacacactattgggctttgagacaacaggcccgtgccccttttggggggtggcatcc" (SEQ 1D No.
58)

15. Probe DNA sequence

"tggttactcgcttggtgaatatgttttataaatcctgtccaccccgtggataggtagtcggcaaaacgtc" (SEQ 1D No. 59)
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1F). 5ltcggtacagagggtcgccaaaccgegaggtggagctaa3l(SEQ ID No. 76) 11.
5Iggatgaaaggagettgetcctggattcageggeggacg 3'(SEQ ID No. 77) 12. 5' gacctgggetacacacgtgetaca
3'(SEQ ID No. 78) 13. 5'etgggttgggccggetgcttegggcagcaactcceccgggtt 3'(SEQ ID No 7S} 11i4? 5'

ggcntgagacaacaggcc cC EéggAi Q ID No. 80) 15. 5' tttataaatcctgtccaccccgt 3'(SEQ ID No. 81) 16. 5'
aaattcatgagtatctgtgcaé%ttgf) é“ BPE™8%) 17. 5' atgatutttatcaaatgacaagettagatce 3'(SEQ 1D No.

83) 18. 5 glaAgicAREGAlEEIIgRAIMAIG A FEQ Houiou S4)18c B geittamegar iR BEGCHadRec 3'(SEQ ID
No. 85) 20. 5' aacacctacaag%% gtcc%gc cttgcac 3'(SEQ ID No. 86) 21. 5'
cgaggcaggcgaggtectt g HEGE §§’6‘1 No. 87) and 22. 5' atcagcctggccggccgttacctggtg 3'(SEQ

ID No. 8Bz)atcgtatctcgggttaatgttgcatgatgctttatcaaatgacaagcttagatccgtttctcatacggttttcctcga" (SEQ 1D No.

61)

18. Probe DNA sequence
" gctgggactgaggactgcgacgtaagtcaaggatgctggcataatggttatatgccgcccgtcttgaa" (SEQ ID No. 62)

19. Probe DNA sequence
"’sggcgaacgggtgagtaacacgtgagtaacctgcccttgactttgggataacttcaggaaactggggctaataccgg” (SEQ ID
No. 63) _

20. Probe DNA sequence
"cggcggcaagttcgacgacaacacctacaaggtgtccggcggcttgcacggtgtgggcgtctcggtgg" (SEQ ID No. 64)

21. Probe DNA sequence
"ccaggtcggcggagaagccgaggcaggogagg’[ccttcagttcgtcgcgggtcatcgggccggtgg" (SEQ ID No. 65)
and

22. Probe DNA sequence
“gccgccctgaccaccttcatcagcctggccggccgttacctggtgctgatgccgaacaacccgc” (SEQ ID No. 66).

9. The combination of pathogen specific DNA probe sequences as claimed in claim 8,

wherein said DNA probes are labeled at 5' end using a biotin moiety resﬁlting in detection

by formation of coloured product; or

wherein said DNA probes are labeled by fluorescent labels such as organic fluorescent
labels selected from a group consisting of Fluorescene isothiocyanate FITC, inorganic
fluorescent nano-particles, Quantum Dots™, Cy3, Cy5 enabling detection by any

fluorescent scanning device or microscopy.

10. A combination of target DNA sequences, wherein the combination comprises two or
more target DNA sequences selected from the group consisting of
1. S'gcaactgtgctatccccatcacggteatggagtacaccgaatget3' (SEQ 1D No. 67)
2. 5'cacatcacagtcgeggeagegtcateggeg 3' (SEQ ID No. 68)
3. S'teccectggacgggtacggecgeatgaacggeeggeg 3' (SEQ ID No. 69)
4. S'aggtagaaactgtgtgtacagttgegttgtg 3'(SEQ ID No. 70)
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11. A method for the detection and discrimination of pathogens in a sample, wherein said method
comprises the steps of : (i) performing multiplex polymerase chain reaction using the primer set 1
[(SEQ ID No.1) and (SEQ ID No.2)], set 2 [(SEQ ID No.3) and (SEQ ID No.4)], set 3 [(SEFiDNo.5)

and (SEQ ID No.6)], set 4 [(SEQ ID No.7) and, 08)1, set 5 [(SEQ ID No.9) and (SEQ ID No.

10)], set 6 [(SEQ |§-N§iﬁﬁ‘%ﬁ6§%éﬁ%@? %ﬁf@%@l ID No.13) and (SEQ ID No.14)], set 8

[(SEQ ID No.15) amd (SEQttbabinade)tsatgt &{(SHED MoN25yand (SEQ ID No.26)], set 16 [(SEQ ID

No. 31) and (SEQ p..32)] and set 18 ID.No., D No. 36)] to obtain amplified
B N B SRR L 0w

products; (ii) hybridizi e lcts o tep (1) with complementary target DNA
sequences immobilizestancatsglistplvasmanatiog ragaverRicizRriietheds4 wherein the target

sequences are selected from a group cansisting, of g%é% 5 &40 88; and (iii) detecting the
hybridization by conve tHORAF RS ?ﬁ%dp&%a%ﬁ%ce% §§ect nd(ﬂlMCSI(_)I’P iscriminate the said pathogens,.

wherein the pathogenssre seteeted: ftopedhe oreup egiegistitrp T (SBRHER Simplek viruses 1 and 2,
cytomegaloviruses icella Zoster virus, Ad i ' ia, @ itive bacteria, Gram
e B e o N one

negative bacteria, Fung ium chelonei, Mycobacterium
fortuitum, Toxoplagha'gondizagdCitangyglitateat R, N, B nethod for detection and

discrimination of twp,or,more, patho j FOGRS GRMRLiSiy the steps of (i)

performing mu|tip|e&P%$%%%§gé§§%§g€§%%§%%%H§ﬂ%%?O§ a§c2:linical sarr?ple using the

combination of priniér Seggcittgn@-(8E@erpayEctad SEQ ID No:#1) to obtain amplified PCR products;

(ii) denaturing the al@%ﬂ?t%%%?cﬁ%%@%&ég&@(gﬁ 'ﬁ“bzﬁg‘fm denatured amplified PCR products with
Iv) identi

target DNA sequences; an Ing'the pathogens by detecting for hydridization. 13. The
method as claimedif. cfamm Qs tudmntitethenssitigrd s aid Bele?idd from the group consisting of

infectious endophthaimiis,or keraflis, QrHYRIR ALRUDYiRsRIENAgYS) ocular infection,
meningoencephalitis.

18. 5' gtaagtcaaggatgctggeataatg 3'(SEQ 1D No. 84)

19. 5 gettcagegecgtcagegaggataac 3'(SEQ ID No. 85)

20. 5" aacacctacaaggtgtecggeggettgeac 3'(SEQ ID No. 86)

21. 5 cgaggcaggegaggtecticagticgtegeg 3(SEQ ID No. 87) and

22. 5'atcagectggeeggeogttacctggtg 3'(SEQ 1D No. 88)

11. A method for the detection and discrimination of pathogens in a sample, wherein said
method comprises the steps of
(i) performing multiplex polymerase chain reaction using the primer set 1 [(SEQ ID
No.1) and (SEQ ID No.2)], set 2 [(SEQ ID No.3) and (SEQ ID No.4)], set 3 [(SEQ ID
No.5) and (SEQ ID No.6)}, set 4 [(SEQ ID No.7) and (SEQ ID No.8)], set 5 [(SEQ 1D
No0.9) and (SEQ ID No. 10)], set 6 [(SEQ ID No.11) and (SEQ ID No. 12)], set 7 [(SEQ
ID No.13) and (SEQ ID No.14)], set 8 [(SEQ ID No.15) and (SEQ ID No. 16)], set 13
[(SEQ ID No. 25) and (SEQ ID No.26)], set 16 [(SEQ ID No. 31) and (SEQ ID No. 32)]
and set 18 [(SEQ ID No. 35) and (SEQ ID No. 36)] to obtain amplified products;
(i) hybridizing the amplified products obtained in step (i) with complementary target
DNA sequences immobilized on a solid phase matrix by conventional methods, wherein
the target sequences are selected from a group consisting of SEQ ID NO: 67 to 88; and
(iii) detecting the hybridization by conventional methods to further detect and
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14. The method as claimed in claim 12, wherein the target DNA sequences are selected from the
group consisting of (SEQ ID No. 67), (SEQ ID No. 68), (SEQ ID No. 69), (SEQ ID No. 70), (SEQ ID
No. 71), (SEQ ID No. 72), (SEQ ID No. 73), (SEQ ID No. 74), (SEQ ID No. 75), (SE&1BLND. 76),
(SEQ ID No. 77), (SEQ ID No. 78), (SEQ ID No. 79), (SEQ ID No. 80), (SEQ ID No. 81), (SEQ ID No.
82), (SEQ IDINaiB3)aSBQ Bt paBySEQIDIL. B85 TERerm K6, S8sCsElrm /s, 8PEnd (SEQ
ID No. 88) . 15. The method ' =T\ c[%i{gé RAIMRLESSIAL0 22
(SEQ ID NOTHR® %q{)%g%%%%c@n e used?cr)éggt)%ér Ina %ﬁtﬁﬁﬁgﬂgﬁé%fnifoon thermal cycling
conditions chatenteiped infidvictgriadeprmringsstes e ol B FMinEES NS RIEFTR 40" ¥bles of 45
seconds at 60,C -- 64 C, 45 t 72 (o] C WedRyA0 minuies:,
extension of the ?g%%%gri\[ Bt ?gg é?@ %/%C%LL%%%%?EF r%%?hgg%?é%mﬁ%ﬁ any one off?;laims 11 to 15,
wherein saidTpriopérsraredaélendat Basndigsirry /e Biéh moiety resulting in detection by forniation of
coloured product; or by fluorescent labels such as organic fluorescent labels selected from the group
consisting of Fluorescene isothiocyanate F1TC, inorganic fluorescent nano-particles, Quantum

DotsTM, ICy3\ Gyherdblidgtaeientind Igjsanymagraset it s mmG 88iescsr rirtBSBh§* 7 ahe

method as claimed, in A0V QR oliclaimsdehiq 46, wherein the hybridization is detected using amplified
PCR products csﬁlnpnsmgcsegjueﬁlc%g sel%léted from the group consisting of SEQ ID_NO: 45 to SEQ ID

NO: 66 as probes ifi)a mpeHoarig onulspkivt B Bn@pryBerats fhaig redtd sRe i LAY bI&ARd in claim

17, wherein the m AN DINA $2q+aneesdSEQJIDN ) IESEQ: IDxdNo. 68),
(SEQ ID No. 69), (%s(fl{zﬁ)é@%ﬁgym. 17835%%%%%% ﬁlg(;%?ﬂlé,lbga%ﬁ%i No. 72), (SEQ %@l\?o. 73), (SEQ ID No.

74), (SEQ ID No. 7$5ISR M 44d e iqsronbind PER Hetest® No. 78), (SEQ ID No. 79), (SEQ ID
No. 80), (SEQ ID Nsﬂé 81&(@{%{3&7%)41\50&& ASIERRHNAu8’). (SEQ ID No. 84), (SEQ ID No. 85),
(SEQ ID No. 86), (SEQ ID No. 87) and (SEQ ID No. 88) or fixed to a solid phase comprisi f
nitrocellulose, nylofijithayjeddigies, @%sée@@%f‘@stﬁ%#éﬁﬁi‘b.%q& BFHRE St n%é)%t dgggion and
discrimination of pathagens capsing external ocular infection, endophthalmitis or uveitis or retinitis or
meningoencephalitis comprising the following: a) primer sets 1 to 22 (SEQ ID NO:1 to SEQ ID NO:

44), b) a matrix cortiptisidpBifanehgarteesersiqsaine 69 #ySrEZAINo: 88 immobilized on a

solid phase c) standard reagents required for the amplification of DNA by polyrnerase chain reaction,
d) standard reagents required for hybridizing the PCR amplified products tp the ?atrix of DNA

sequencés. irfheobiired o ahmediingHase 1) SHhFreHtdhe SYUHRMEY Bifetf R LB SR 1P
discriminating the.final SyhidizedPeadystiardnikibiarsaiastionatnathegensiit asarapiesisaid kit
comprising primer sets Ito 22 (SEQ ID NO:1 to SEQ ID NO: 44), wherein the pathogens are Herpes
simplex viruswiﬁféﬁﬁﬁgi@}stmﬁ@ﬁﬁﬁﬁﬁ?ﬁ%@}t‘@aricelIa Zoster virus, Adenoviruses, Eubacteria, Gram
positive MCSLLP bacteria, Gram negative bacteria, Fungi, Mycobacterium tuberculosis,

Mycobacterium
Y 14. The method as claimed in claim 12, wherein the target DNA sequences are selected from

the group consisting of (SEQ ID No. 67), (SEQ 1D No. 68), (SEQ ID No. 69), (SEQ ID
No. 70), (SEQ ID No. 71), (SEQ ID No. 72), (SEQ ID No. 73), (SEQ ID No. 74}, (SEQ
ID No. 75), (SEQ ID No. 76), (SEQ ID No. 77), (SEQ 1D No. 78), (SEQ ID No. 79),
(SEQ ID No. 80), (SEQ ID No. 81), (SEQ ID No. 82), (SEQ ID No. 83), (SEQ ID No.
84), (SEQ 1D No. 85), (SEQ ID No. 86), (SEQ 1D No. 87) and (SEQ ID No. 88).

15. The method as claimed in any one of claims 11 to 14, wherein primer sets 1 to 22 (SEQ
ID NO:1 to SEQ ID NO: 44) 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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thelonei, Mycobacterium fortuitum, Toxoplasma gondii and Chlamydia trachomatis. 21. A kit
comprising primer set 1 [(SEQ ID No.1) and (SEQ ID No.2)], set 2 [(SEQ ID No.3) and (SEQ ID No.4)],
set 3 [(SEQ ID No.5) and (SEQ ID No.6)], set 4 [(SEQ ID No.7) and (SEQ ID No.8)], sefpJ{$EQ ID
No.9) and (SEQ ID No.10)], set 6 [(SEQ ID No. 11) and (SEQ ID No.12)], set 7 [(SEQ ID No.13) and
(SEQ ID No. T4 methedt:8 {SFSd B N 1BE af ¢ fFED! DN 1 sYhepinisted emsTy gl Rt a
sample; or primer.set. () - I 2, 156t He NPea) (&R U2 No.4)],
set 3 [(SEQ | ?\1‘3Séﬁ%#ﬁg‘%égﬁ%ﬁ%%ﬂé}%@g%s%g ﬁff?f&aﬁﬁ%%gm ID No.18)], and set 17
[(SEQ ID No. 83)fhundqSEQ IBbNo. 81} fes dursatientbiaesatstcdralictolestsd AR &Fpner set

13 [(SEQ ID gg?-gé@a%gﬁ%%%@cm- %%3@%&%8@%? iINQrEZﬂi@nﬂlﬁgs@e@ Ne3Brsabd5 [(SEQ

ID No.29) an No.30)|, set 16 [(SEQ 1D No. 31) and (SEQ ID No. 32)] for detection of uveitis
in a sample; Qupnimer BetsTY.[(SBQIDSNB2biRa fisiesEe | byNBL2 8Ost RERED 4§18 19%and
(SEQ ID No.%@f $ é)éz [(SEQ ID No. 23) and (SEQ ID No. 24)], set 18 [(SEQ ID No. 35) and (SEQ
ID No. 36)], set % f% Q ID No. 37) and (SEQ ID No. 38)], set 20 [(SEQ ID No. 39) and (SEQ ID No.

40)], set 21 [(SEQ ID No. 41) and (SEQ ID No. 42)], and set 22 [(SEQ ID No. 43) and (SEQ ID No.

44)] for desection af infectious eadarihalmitis:in grsample; r RIMEr #8kAHSE HPoNoidrandi{SEQ 1D
No.2)], set 2 [(SEQ ID No.3) and (SEQ ID No.4)], set 3 [(SEQ ID No.5) and (SEQ.ID No.6)], set 4
[(SEQ ID Nodtenier( SETR BTNEIBY, BERs pratiols Faero digdSesEerqes R, 6“%‘3@6%

No.11) and @&%&%‘% EStJ(SER KN N@neh(SERIRN-4 Alcsst-A {(SEMDIBIMaL5) and
(SEQ ID No. 16)1, set 13 [(SEQ ID No. 25) and (SEQ ID No.26)], set 16 [(SEQ ID No. 31) and (SEQ

ID No. 32)] aHaesaiobg #6880 ID No. 35) and (SEQ ID No. 36)] for detection of meningo-encephalitis in
a sample; or primer set 10 [(SEQ ID No. 19) and (SEQ ID No. 20)1, set 11 [(SEQ ID No. 21) and (SEQ
ID No. 22)], set 12 [(SEQ ID No. 23) and (SEQ ID No. 24)], set 18 [(SEQ ID No. 35) and (%I%\%ID No.
36)], set 20 [Brorhnb 23g)amed SESD NG. HBFrdRtbe agesC &ppyises the target

sequences (SEQ ID No. 67), (SEQ ID No. 68), (SEQ ID No. 69), (SEQ ID No. 70), (SEQ
ID No. 71), (SEQ ID No. 72), (SEQ ID No. 73), (SEQ ID No. 74), (SEQ ID No. 75),
(SEQ ID No. 76), (SEQ ID No. 77), (SEQ ID No. 78), (SEQ ID No. 79), (SEQ ID No.
80), (SEQ ID No. 81), (SEQ ID No. 82}, (SEQ ID No. 83), (SEQ ID No. 84), (SEQ ID
No. 85), (SEQ ID No. 86), (SEQ ID No. 87) and (SEQ ID No. 88) or fixed to a solid

phase comprising of nitrocellulose, nylon, charged nylon, glass or polystyrene.

19. A kit for the simultaneous detection and discrimination of pathogens causing external
ocular infection, endophthalmitis or uveitis or retinitis or meningoencephalitis comprising
the following: a) primer sets 1 to 22 (SEQ ID NO:1 to SEQ ID NO: 44), b) a matrix
comprising DNA sequences of SEQ ID No: 67 to SEQ ID No: 88 immobilized on a solid
phase ¢) 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 the solid phase, €) standard reagents required

for detecting and discriminating the final hybridized product.

20. A kit for detection of pathogens in a sample, said kit comprising primer sets 1 to 22 (SEQ
ID NO:1 to SEQ ID NO: 44), wherein the pathogens are Herpes simplex viruses 1 and 2,

cytomegaloviruses, Varicella Zoster virus, Adenoviruses, Eubacteria, Gram positive
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ID No. 41_) _and (SEQ ID No. 42)] and set 22 [(SEQ ID No. 43) and (SEQ ID No. 44)] for detection of
gram positive and/or gram negative bacteria in a sample; or piimer set 10 [(SEQ ID No. 19) and (SEQ
ID No. 20)], set 11 [(SEQ ID No. 21) and (SEQ ID No. 22)1, set 12 [(SEQ ID No. 23}n¢l.(SEQ ID No.
24)], set 13 [(SEQ ID No. 25) and (SEQ ID No. 26)], set 18 [(SEQ ID No. 35).and (SEQ ID No. 36)1,
set 20 [(SEQr4Didsio, SOpaNdqSED (baNeriaoljuadt ﬁB[%S@@%Wb.tWQHBS@E%’ﬁ?ﬁ%&%?ﬂ'and set
22 [(SEQ ID Nor42) RRCBER AN AL Hisisolon L acsie.an d/hl.ahoRIe-I0RMANGIES In a sample.

22. A matrlx comprising two or more immobilized target DNA sequence selected from the group
consisting of SEQ ID No. 67 to SEQ ID No. 88.

21. Akit comprising
primer set 1 [(SEQ ID No.1) and (SEQ ID No.2)], set 2 [(SEQ ID No.3) and (SEQ ID
No.4)], set 3 [(SEQ ID No.5) and (SEQ ID No.6)], set 4 [(SEQ ID No.7) and (SEQ ID
No.8)], set 5 [(SEQ ID No.9) and (SEQ ID No.10)], set 6 [(SEQ ID No. 11) and (SEQ ID
No.12)], set 7 [(SEQ ID No.13) and (SEQ ID No.14)] and set 8 [(SEQ ID No.15) and
(SEQ ID No.16)] for detection of viral retinitis in a sample; or
primer set 1 [(SEQ ID No.1) and (SEQ ID No.2)], set 2 [(SEQ ID No.3) and (SEQ ID
No.4)], set 3 [(SEQ 1D No.5) and (SEQ ID No.6)], Set 9 {(SEQ ID No.17) and (SEQ ID
No.18)], and set 17 {(SEQ ID No. 33) and (SEQ ID No. 34)] for detection of kerato
conjunctivitis in a sample; or
primer set 13 [(SEQ ID No. 25) and (SEQ ID No. 26)], set 14 [{(SEQ ID No.27) and (SEQ
1D No.28)], set 15 [(SEQ ID No.29) and (SEQ ID No.30)], set 16 [(SEQ ID No. 31) and
(SEQ ID No. 32)] for detection of uveitis in a sample; or
primer set 10 [(SEQ ID No. 19) and (SEQ ID No. 20)}, set 11 [(SEQ ID No. 21) and
(SEQ ID No. 22)], set 12 [(SEQ ID No. 23) and (SEQ ID No. 24)], set 18 [{(SEQ ID No.
35) and (SEQ ID No. 36)], set 19 [(SEQ ID No. 37) and (SEQ ID No. 38)], set 20 [(SEQ
ID No. 39) and (SEQ ID No. 40)], set 21 [(SEQ ID No. 41} and (SEQ ID No. 42)], and
set 22 [(SEQ ID No. 43) and (SEQ ID No. 44)] for detection of infectious endopthalmitis
in a sample; or
primer set 1 {(SEQ ID No.1} and (SEQ ID No.2)], set 2 {(SEQ ID No.3) and (SEQ 1D
No.4)], set 3 [(SEQ ID No.5) and (SEQ ID No.6})], set 4 [(SEQ ID No.7) and (SEQ ID
No.8)], set 5 [(SEQ ID No.9) and (SEQ ID No. 10)}, set 6 [(SEQ ID No.11) and (SEQ ID
No. 12)], set 7 [(SEQ ID No.13) and (SEQ ID No.14)], set 8 [(SEQ ID No.15) and (SEQ
ID No. 16)], set 13 [(SEQ ID No. 25) and (SEQ ID No.26)], set 16 [(SEQ ID No. 31) and
(SEQ ID No. 32)] and set 18 [(SEQ ID No. 35) and (SEQ ID No. 36)] for detection of
meningo-encephalitis in a sample; or
primer set 10 [(SEQ ID No. 19) and (SEQ ID No. 20)], set 11 {(SEQ ID No. 21) and
(SEQ ID No. 22)], set 12 [(SEQ ID No. 23) and (SEQ ID No. 24)1, set 18 [(SEQ ID No.
35) and (SEQ ID No. 36)], set 20 [(SEQ ID No. 39) and (SEQ ID No. 40)], set 21 [(SEQ
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ID No. 41) and (SEQ ID No. 42)] and set 22 [(SEQ ID No. 43) and (SEQ ID No. 44)] for
detection of gram positive and/or gram negative bacteria in a sample; or

primer set 10 {(SEQ ID No. 19) and (SEQ ID No. 20)], set 11 {(SEQ ID No. 21) and
(SEQ ID No. 22)], set 12 [(SEQ ID No. 23) and (SEQ ID No. 24)], set 13 [(SEQ ID No.
25) and (SEQ ID No. 26)], set 18 [(SEQ ID No. 35) and (SEQ ID No. 36)}, set 20 [(SEQ
ID No. 39) and (SEQ ID No. 40)], set 21 [(SEQ ID No. 41) and (SEQ ID No. 42)] and
set 22 [(SEQ ID No. 43) and (SEQ ID No. 44)] for detection of acute and/or chronic

meningitis in a sample.

A matrix comprising two or more immobilized target DNA sequence selected from the

group consisting of SEQ ID No. 67 to SEQ ID No. 88.
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