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' ﬁbroFr)lie_::ct?n indi ?{)Irotzglg ‘]a] géc?utegclnng \é\gggosrngmé IS)E/I?’&3 Sg%lsle families as two
large unrelated families of highly acidic glycine rich proteins that constitute about 10% of
the coding capacity of the genome [3]. Comparative genome sequencing in various
mycobacterial species revealed that by and large PE and PPE gene families are ﬁnique to
Mycobacterium tuberculosis with few homologues in M. leprae, M. bovis, M. marinum
etc [4]. Amongst the M. leprae homologues, a major serine rich antigen is expressed in
leprosy patients [5]. V

It is generally believed that the PE and PPE genes could be a source of antigenic
variability. A recombinant PE PGRS (Rv1759c) protein. was shown to possess
fibronectin binding properties and was also recognized by patient area [6]. Tﬁe same
group also reported immense intra-strain variability in the PGRS domain with the N-
terminal region staying constant. Transposon insettion in the PE_PGRS gene (Rv1818c)
was shown to reduce macrophage infection ability of Mtb [7]. Surface localization of a
PPE protein (Rv1917¢) and many other PE_PGRS proteins has been reported [8.9]. Few
PE_PGRS genes have also been shown to be expressed during preclinical infection [10].
Dissection of the PE_PGRS genes into PE and the PGRS domains to stﬁdy their specific
immunological response during mice infection revealed that the PE region can elicit an
effective cellular immune response and the humoral response is largely directed against

the Gly-Ala rich PGRS domain [11]. The involvement of PE/PPE genes in the viluence



fibronectin binding properties and was al so recogni zed
by patient area [6]. The sane group al so reported
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hunoral type of imune response.
PCR-RFLP analysis of the PPE ORF, Rv2608:
PCR-RFLP was carried out to examine if Rv2608 exhibited polymorphism in different
clinical isolates of M. tubercuolsis. Briefly, Rv2608 was PCR emplifted from about 30
different clinical isolates and the amplified product was digested with SausAI enzyme.
The digested product was separated on a 10% polyacrylarrndev gel and v1suahzed under
UV after ethidium bromide staining. | |
Cloning, overexpression and purification of RVZGOS, zt PPE MPTR subfamily
member of M. tubercu]osis: -
The PPE ORF, Rv26084wae amplified from M. tuberculosis‘Hv37Rv gendrtlic DNA using

primers carrying specific restriction enzyme sites to enable directional cloning. The

amplified gene was first cloned in pGEMT easy vector followed by subcloning in
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examination and observation of Acid Fast Bacilli (AFB) in sputum for pulmonary TB and
at the site of presumed TB in case of extrapulmonary infection were selected for this
study. These patients were reporting to the Out Patient 'Department of the Mahavir
Hospital and Research Centre Hyderabad, India. All the patiehts with confirmed
d1agnosrs of TB were culture positive as well. We categonzed the ‘panents as follows:
Category I: Individuals (n=22) diagnosed for TB for the first time; Category II
Individuals (n=21) with a relapsed TB and Category 1r: Extrapulmonary B patrents
(n 8) Sera were collected from all the subjects durmg early stage of mfectlon when
chemotherapy had just started. Healthy control (n=10) sera were taken from the
laboratory staff of CDFD. These were individuals who had not had a prolonged direct
contact with a TB patient. As this study was carried' on a‘ PPE gene fami-ly member of

Mtb, members of which are unique to mycobacteria [3], cross reactivity to this protein
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subjects with other bacterial infection were

few i Brations dLGlcHEBSHISga PIOA WS draVB i ABIsH Wit ggial Eplegg of
and Lynphocyte proliferation assay: Al the 51

RPMpltD emecumerishaue s¢ren. Bijaieddtlomhwhs tiyetedeonBicple gradipat in 1:3
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of the cells was checked using Trypan Blue. To each well of the microtiter plates, 0.1ml
of cell suspension and 0.1 ml of antigen (2ug/ml) was gdded. ConA (Concanavalin A)
was used as a positive control antigen. Control and experirﬁentgl cultures were run in
triplicate. The plate was incubated at 37°C with 5% CO; for a period of 72 hours. At the
end of the 3 day, 15ul of the tetrazolium salt MTT (2mg/ml) was ‘addaed and incubated
for another 4 hours. The culture was terminated and the MTT crystals ‘w‘e:re dissolved in
100 pl of acidified isopropémol. After one hour, ithe optical {sd‘ev:n.sityﬂ was recorded using
ELISA plate reader at a dual wavelength of 570 nm .and- 620, nm reference filter. Data
were expressed as Stimulation Index (S.I.) i.e. ratio of the. mean O.D. of experimental

cultures (with test antigen) to the mean O.D. of control cultures (without antigen). S.I.

greater than or equal to 2 was considered as positive stimulation index.
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PE/PPE genes are predicted to be a source of antigenic variability of M. tuberculosis and
polymorphism in a few of them based upon variation in the number of repeat sequences
has aiready been reported [6]. We analyzed the PPE gene, Rv2608 of. the majdr
polymorphic tandem repeat (MPTR) subclass by PCR-RFLP to score for the presence of
genetic variation in different clinical isolates. The 1.7kb ampliéon ‘was digested with -
Sau3Al and the digést was electrophoresed on a 10% polyacfylamide gel. 16% of. the
clinical isolates showed a deviation from the normalﬂ band pattefﬁ. ‘Figure 1 gives the
complete summary of the polymorphism obtéined in 30. di,f”feren‘tfclini‘cal iéoiates. The
disappearaﬁce of restriétion fragments was restricted to the C terminus of the ORF, which

is the predicted variable region of the PPE ORFs. It was therefore important to further



significant if the 95% confidence interval |limts did

not overlap. To ascertain the results obtained by
WONOGM8THE al so carried out Kruskal Wallis PCT/IN2005/000244

non- paramnetric test

(http://departnment. obg. cuhk. edu. hk/ Resear chSupport/Kru

skalMal lis. ASP ) . Additionally, we also carried out t

tests for paired conparison of nmeans. p<0.05 was
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gene, Rv2608 of. the mmjor pol ynorphic tandem repeat
To evaMa®Rhe gotiginisabibiy (FER2668. phe cormspersliiggernehwaspxpessnddn E.
of genetic variation in different clinical isolates.
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Expression and purification of the rPPE protein: To
expreesiad twhe prdteinantuninenced calis. | Theye@miRvad PByteinveas largely present
correspondi ng gene was expressed in E
in the insoluble fraction and was therefore purified in the presence of 8M urea (Figure 2,
LaneE). The yield of the protein was 6mg/litre of culture. The recombinant protein was
dialyzed overnight and used for immunoreactivity analysis.
Design of synthetic peptides based on antigenicity prediction of Rv2608:
In-silico analysis of Rv2608 revealed the presence of two fegions of high éntigenicity:
Two amino acid stretches (37 amino acids and 25 amino acids) corresponding to
important antigenic epitopes within Rv2608 were selected for peptide synthesis (Figure
3a). Additional eight overlapping regions (Figure 3b) which were essentially the subsets
of the two main peptides were also selected for peptide Synthésis. These peptides were
used to map the antigenic domains of the protein. Table 1 shows the amino acid

sequences of all the 10 synthetic peptides used in the presént étudy. The peptides were

part of the C terminal region of Rv2608 and apart from thé fligh‘antigenic index also

© il



coli BL21 cells and purified as a 6X Hi s-tag fusion
protein. Purified reconbi nant Rv2608 was fractionated
whyooeloesssy ophoresi s on a 12% pol yacryl am de gePCT/IN2005/000244
singl e band corresponding to 59. 6kDa protein was
observed upon staining the/ gel with Coonassie
Brilliant Blue dye (Figure 2) . The expression of the
gene was confirmed by probing the nenbrane containing
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patiepts t ure. The reconbi nant protein was dial yzed
overni ght and used for imunoreactivity anal ysis.
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predi ction of Rv2608: |h-silico analysis of Rv2608
seruny lgGealipddich e feggeracusMg EDISA egitivotdy oésponghwas analyzed as a
antigenicity: Two amno acid stretches (37 am no acids

functiBA Gf IReATARGrHARE &) 40d. SRRBABIMAG: Hap i MPLMAST antigen of M.
antigenic epitopes within Rv2608 vvere sel ected for
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synt hetic eptldes used in the present study. The
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compared to that of patients (p=0.0002 using student’s t test as a test of stafistical
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significance for paired comparison of means between the patients and healthy controls).
Synthetic peptides corresponding to regions of high antigenicity elicit strong
humoral immune response in petients with relépsed TB infection:

Havmg shown that the recombinant protein coded by Rv2608 ellclted an antibody
response which was equal to or hlgher than that e11c1ted by HsplO antlgen in all the
categories of TB patlents selected for the study we tr1ed to dlssect dlfferenual responses
if eny as a function of paﬁent category. For this, synthetlc peptldes spann1an the tw'/le
major antigenic reglons within Rv2608 (Pl and P2) were used in ELISA (Table i). The
results suggest that these pepndes strongly react w1th patlent sera (Flgure 5) and hence

the protein must be generating a strong humoral response in the host, Since a positive



r PPE protein shows positive reactivity to sera from
different categories of TB patients: The hunoral
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protein using ELI SA. Antib8dy response was anal yzed as
a function of nean absorbance at 492nm Reconbi nant’
Hspl O a najor antigen of M t uber cul osi s was used for
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(p=0.0002 using student's t test as a test of
patieit @rd. SExtaeBlmapbiigi 6fl han@egéme rggon ethsCotpiskiblnaost of the
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antigenicity elicit strong hunoral inmune response in
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atient category. For thls synt hetic peptid
clearkypdistingvisht hetwiean th@Jp@frlenamategenESC (MI;@QingsmgtmNﬁ)\/F& Zengach
(Pl and P2) were used in ELISA (Table i). The results
peptidaiggregeh) (Tate £hedbilgpbphodb sesponse rt@is@rvecbactasm dfhfresh infection
patient sera (Figure 5) and hence '
cases (Category I) was similar to that of extrapulmonary TB patlents (Category III),
category II or the relapsed cases showed an unusually high ar;glbody requnse to all the
peptides. The response of Category II patients was significantly higher than Category I or
III (p< 0.001 for both, using t test as a test of statistical significance).
The T cell response of TB patients to Rv2608 peptide antigens was low and the
differences between various categories of patients were not evident:
T cell proliferation assays were carried out to evaluate _the.rfe,sponse to different synthetic
peptides. The overall T cell response of patients to these peptides was:very low (S.I.%Z)
and the response could not distinguish between patient categories (p>0.05, using
ANOVA and Kruskal Wallis test) -at -least for peptide 1 and. its derivatives. .

Peptide 2 and its derivatives exhibited a higher response in fresh infection cases

as against relapsed and extrapulmonary cases (p<0.05 for both, using t test for paired
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whicltRlcagaste8Sed(RBe gﬁe@ed@‘,@ loN 8 cHNEMAC MNP EerR@ rdp@d drdex C-terminal
antigen) (Table 2). Wile hunoral response observed in

: . " o e
doma?ﬁ%s?ﬁlo%ai eg&)}yhﬁf f ¢ ke RORGRats f@ﬁﬁ?}@f f @lg‘é‘%ﬁ?'lﬁl@ln) ’ﬁfGIy

at rapul nonar.y patients (Cat

o RSRRRL Hpbln ohORE SLBBRS 5 REREIR N DS o
s SSRERPSy Bl B SHBIYot B et B bonm o

using t test as a test of statistical signifjicance). )

the Citpranimal gegipn of gHe RRF adistsTB giereahelinicd isajaienef (Yo gubareuloss,
antigens was | ow and the differences between various

PCR empkfjar Re2608f waratubjented tovBCR-RBLP endlyisint TheTolsetvied variation in
proliferation assays were carried out to evaluate the

the bar@iSpeRaLleh@s defgheteimt hypothésd that PERARIgees, Tigatdy Rvab08 are
T cell response of patients to these peptides was-

P AB (DT SR SRR e e of
tuberculosis.

The rRv2608 protein was used in ELISAs to determine its reactivity to patient sera. The
primordial observation that the recombi\nant protéiri\reacteci W1th ﬁatient sera‘ indicates
that this protein is aefinitellyv exp'ressed during iﬁfection. Sﬁerum resbonse of patients as
well as healthy con#rols to rRv2608 was equiyglent to ‘vor greater than the response to
Hspl0, a well documented antigen of Mtb [17]. While category wise differentiation of
serum reactivity towards the full length recombinant protein was not very apparent, it was

significant to note that the extrapulmonary TB patients showed less reactivity with

rRv2608 protein as compared to Category I or Il (p=0.048). It will be worthwhile to



ANOVA and Kruskal Wallis test) at |east for peptide 1
and its derivatives. Peptide 2 and its derivatives
we@xwelood76ed a hi gher response in fresh infecti oOPCRR065/000244

as agai nst rel apsed and extrapul nonary cases (p<0.05
for both, using t test fodlpairedconpari son of neans).
As can be noted fromthe am no acid sequence of the
peptides (Table 1), peptide 2 has | esser nunber of

explogé %ﬁétp& RIRVEABLAG AP B @NLaRINEy i bliliRfun P bdblish 2

erative response i n res |n ecti on cases.
| ?S ON:  The ORF Rv2608 sel ected for the present

m”“@?@@? °% nenber of the PPE_MPTR class which is
characterized by the resen conserv

Sincenjhe é?fm%qqur@a.%ﬁheawa bt Hféﬂtwami%‘l% ProTpppr than

| ymor phi ¢ tandem repeats (MPTR) of

Hspl% ity wae dgojdefigm pssitily map dhiecrrggenipgerneing pbiheprelable e aygen
al so possesses regions of high antigenic index, which

usingi & syaithreiia siepedeo ippovashdll 8-20y Repiids| ¢arresyoraiing turdgians of high
probability To test if polynorphismof the Ctermna

antigdrBd irBx Qferb rﬁbéorﬁﬁglyeé{és‘ﬁgnéd | Qudbddlpyee v thé icdinpatative humoral
i solates of M tuberculosis, PCR anplified Rv2608 was

immtﬁ’llaJ p&sﬁﬁﬁsﬁ: i C@cﬁ@ﬁla?ﬁ{'epseﬁﬁﬁl ﬁbx%e oFRLORS 85 U dhe &l ;%ph@é& is

pattern | ends ight to the hypothesi's

smxlérpﬁus cg(ﬂ%lpt!‘:e ﬁfﬁ@%é{ U ZRO%e He ﬁ)é?tl&%rfﬁép% & %{ Fe‘f)eat

ant genlc y in the ot W Se conserve

erculos Rv2608 pr ot
morif Bgby ﬁe‘i’leung@me & Gopdne: nWHE RS bY FIOULE e he
sera. The prinordial observation that the reconbjpant

lmmtwp@qr@mﬁntre@aepwqwr%f%3%1%9& a §lEpng PypPRhinaEUpS 3rdikigreace in
: protein is definitely expressed during infection.

the r&pouse pEyptiese wfegprtidenteording el diffgeenh estdteshpf cefecien gvas

~ to rRv2608 was equivalent to or greater than the:
surpris@gRoBeiderito Category II patients (relapsed infection cases) demonstraté the

highest B cell response to the peptides followed by extrapulmongry TB cases.

The synthefic peptideé were also used for T cell proliferation assays with the peribheral
blood mononuclear cells of all category patients. It has been earlier shown that in about
90% of patients with active TB, there is a 31gn1flcant antibody response and/or T cell
proliferative response to peptide specific single antigens of M [21]. The 38kDa
antigenic protein of M tuberculosis is a potent stimulus for both T cell and B cell
responses in humans [22,23]. The T cell proliferative response to Fhe synthétic peptides
was of the order of fresh infection cases> relapsed TB > extrapulmonary TB cases at least,
for peptide 2 and its derivatives. However, the observed Stimplation Iﬁdex (SD with all
the peptides was very low in all categories of TB patients (S.I.<2). A high humorai

response and a low cellular immune response to the peptides in category Il patients points



Hspl O, a well docunented antigen of Mb [17]. Wiile
category wse differentiation of serumreactivity

wo owanasse he full | ength reconbi nant protei n WaGST/IN05/000244
very apparent, it was significant to note that the
extrapul nonary TB patientdlshowed | ess reactivity with
rRv2608 protein as conpared to Category | or Il
(p”0.048). It will be worthwhile toexplore whether

Rv2608 represents.a t el ' j b

o anpogn B eRr et Bh ol PR By onfles, Yok By hat these
the ser um response to the reconbi nant PPEEIP g_& NMES ent

antigesg Rk a Bloh gadngdhe fagimmupe fspegseged RIBE L Gsiblishmen
possibly map the antigenic domains of the prob%ble PPE

of an gffedtiyerselighmrssponsg.niviek iscrepesdi t SORIpiSY B8 CHPeps- DpPOSItive T
Pepti des corresponding to regions of high antigenic

cell réspoese in@ome aasaraiuhigbey extanginedthe dact thatalgls astitptly trerponses
conparative hunoral imrune responses indicate that the

agmn$&ﬁM@HW§ﬁP&ﬂ&ﬁeﬂﬂﬁ@é&bﬁDtamto all the ten peptides is
simlar. This could be explained by the fact that all

Anttbh?flegglgtuhﬁiaq c!é@t’e%séimcm rc%@ Blit dkdaticdllemeRMse in patients

C|t|ng S nt ar response ile this negated our

showiggip(o i Fo{a&éangg r[ééﬂ rmr aﬁ&mﬁgg&*se & Htézlo HHEIMd £ fhv&‘; q’rcell

erence 1 n

res onse 0 |ents ori zed gceor

respofer ROE Rp BHETHES fe&rPS? JEBR R RGPS Jhubs. tn vivo. it s
evi dent . Categor%, patlents (rela sed |nfe t on

possilla ghaf) thej apspRBTiYaitle cellsearn ingh akle e expind A L8R él"Foa%Pﬁ'@gme
pepti des foll owed by extrapul nonary TB cases. The

repeas sotifssbinehpe préveesaniiger paicessings €k $ibatipn can pe equated with the
proliferation assays with the peripheral bl ood

Epsteffd BafuvireaNuetlal Snogenalwheceabgegontye Gdy-iAdatrepeal trediass play an
been earlier shown that in about 90% of patients with

1mpoﬁ§1{t'r\6ﬁa {BpreV BRI hiftighn Shr8dtkdihe §26]. @Bptidedy ah@spomeech have
and/or T ceII proliferative response to peptide

lessestRfiel bEGH)-RGh FopBRYs SASNE cOhpdthively’Hikher ™ @elP fispBlise.

In conclusion, we have been able to establish a reletionship between immune responses to
the PPE antigen and the status of the disease (fresh orrelapsed TB). The oresent' study is
the first report wherein we demonstrate, in a clinical setting, that the repeat sequences
present within Rv2608 elicit a high hurnoral .tmmune' resoonse and a‘lorv T cell response
Since PPE MPIR is a gene famlly of Mtb of whrch Rv2608 is a member sharing the
MPTR motif, it is l1kely that other members of the same famlly may also serve the same
’ functron in the bacterium. Our date contribute towards a better understandmg of humorat
as well as cellular immune responses elicited by PPE antigens. The practrcal utrhty of
using these peptides for differentiating fresh infection from relapsed or reactivation cases

is another interesting proposition.
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In yetMAotHeP BinBbdihRAt Of tha PdseRNnP o Swhéeinthe tdRal MbEF ARlits high
repeat region of the Epstein-Barr virus nuclear

humorzal iingrine respense@nd 9% T-@H3e808s8. DETAI LED DESCRI PTI ON
OF THE | NVENTI ON Accordi ngly the present invention
relates to a peptide antigens of SEQ ID Nos. 1 to 10.

In still another embodiment of the present invention, wherein “X” represents any amino

acid residue.

One more embodiment of the present invention, wherein a method of developing drug

against tuberculosis, said method comprising steps of:

a. targeting the proposed drug towards peptide antigens of SEQ ID Nos. 1 to
11, and

b. developing the drug against tuberculosis.



In yet another enbodi nent of the present invention,
wherein the repeat notif elicits high hunoral inmmune

w0 e®poose and | ow T-cell response. In still anetTE¥y2005/000244
enbodi nent of the present invention, wherein a repeat
mtif Ay-X-Ay- Asn-X-A¥ of SEQ ID No. 11. In yet
anot her enbodi nent of the present invention, wherein
the repeat notif elicits high hunoral inmune response

Table"lmﬂ{lkﬂxv aadcs%hﬁer{cs oPfi ntﬂeﬁc Z)Ebﬁhesan ot her enbodi ment
of

rese I nvent | rein "X' represents any
am no @% £ enbodi nrent of the present
[ nventléhﬁ%a@n Iﬂ”% of devel opi ng drug agai nst
tubercul ps of: a.
Pl tar geti Em@Yggggb%dﬁ&@@Mabgﬁg de antigens
11

of SEQ ... devel opi ng the drug
P2 agai nstRP%&MFJéT§NﬂBREDG% Kol28ti d sequence of
Pla the synDhMNHGNANKFREGNEIIAM NO ACI D SEQUENCE* P1
Plb DN GNANNTGEESREBDNSINIGDRNLG G NTG\WK (37) P2
Plc RPGLDELREDARIGIGNIDBSI3YK (25) Pla DNI GNANI GFGN\K (113)
pPld PI'b N GERYRGOARNE.CIAL3)PI ¢ RGDANI G GNI &K (13)

Ple DRNLGIGNTGNWK (13)
P2a RPGLDELSFTLTK (13)
P2b LSFTLTGNPNRPK (13)
P2c GNPNRPDGGILTK (13)

*Residues in bold represent the Glycine-Asparagine repeat motifs



Pld G GNl GDRNLA K(13) Ple DRNLA GNTG\WK (13) P2a

RPGLDELSFTLTK (13) P2b LSFTLTGNPNRPK (13) P2c
wW@NBBIRRDBE LTK (13) ~Residues in bold represeneCt/ime005/000244

A yci ne- Aspar agi ne repeat notifsTabl e2: Summary of the

results of statistical andfyses to estimte

differences in hunoral i1immune response to different

pept i de anti gens Peptide Mean 95% confi dence Degree F

| §Emma¥e! £ StalBiShio ShabRe £ 96 T ds@malt) difiae
T"‘b'}(@ D. \L?n(%fgtrh\?awsgl?sel‘\}/batr? of (Si Sﬁiﬁfl cantS (S) / Not ces in

B RSB D% 1,500

to 0.606 Pla | 0.426 0.360 to 0.492 29.69 <0.0001 ||
0.770 . 0.704 tq 0.836 Il O. to 0.5
PeP"‘l‘i 48%2p 41%5/1’8’“8“‘*3‘2‘1 35. ti‘*ﬁ‘""éo g‘ﬁ"l ’1;' Y"‘?‘tf 775 o%g%’"f" between categories

Antlgal 42@137?5 4gﬁer%§)6§6%§2 tooto 607 Plc I 0.416 0. @S@g‘}udcgnt (S) / Not Significant

492nm) freedom
P11 0.412 0.338 to 0.486 2 12.69  <0.0001 S
11 0.675 0.598 to 0.750
I 0.483 0.359 to 0.606
Pla I 0.426 0.360 to 0.492 2 29.69  <0.0001 S
1 0.770 . 0.704 to 0.836
I 0.473 0.363 to 0.582
P1b 1 0.469 0.416 to 0.521 2 3547  <0.0001 s
Il 0.775 0.720 to 0.828
1 0.520 0.432 to 0.607
Plc I 0.416 0.364 to 0.467 2 70.48 <0.0001 S
II 0.810 0.756 to 0.862 ‘
I 0.380 0.293 to 0.464
P1d I 0.482 - 0.427 to 0.535 2 33.47  <0.0001 S
I 0.787 0.731 t0 0.842
o 0.527 0.437 t0 0.617
Ple | 0.407 0.348 t0 0.464 2 31.26  <0.0001 S
i 0.711 0.651 t0.0.770
m 0.405 ~ 0.308 t0 0.501
P2 I 0.480 0.413 to 0.546 2 14.51  <0.0001 S
11 0.706 0.637 to 0.774
| 0.441 0.331 t0 0.551

P2a | 0.473 0.412 t0 0.533 2 18.63 <0.0001 S



Il 0.810 0.756 to 0.862 111 0.380 0.293 to 0.464 Pid |

0.482 0.427 to 0.535 33.47 <0.0001 Il 0.787 0.731 to
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Figure 1: 5au3Al Restriction map of PPE ORF, Rv2608.
Arrowheads point to the Sau3A sites in the 1743bp ORF
wOlovbeosssabove the |ine indicate the size of tPEI/IN2005/000244
restriction fragnents (in base pairs) generated after
5au3Al digestion. B: Sunm@?y of Sau3Al PCR-RFLP
pattern of 30 different clinical isolates of
Mycobact eri um tubercul osis. Figure 2: Expression and
purification of ME&uhar eEsypsProtei n correspondi ng
to the PPE ORF Rv2608. The left panel shows the
uni nduced and i nduced cell |ysates and
prot ei nnol ecul ar size nmarker (Lanes 1, 2, M. The

. right pan hows. t he purifi.e econbi,nant protein
Figure gne ﬁ“%ldﬁ?s}?éc“ﬁf‘o?‘@? qf ﬁ% :Eegﬁf:ag"igﬂ?emorvﬁéerad? Ryint to the
Fiqure 3 : In-silico analysis of Rv2608 reveals |
Sau3fegiteoris e Hidgbp SMRE-gNumbersnakove (et inglicals,theysize of the
determ nants). Overall antigenic index of the protein
restriots Tagnoants fie dasespaing) ghrerdadrefien\Sad3Adstigesiionndd pimmay of
Prot ean software of Lasergene Navigator(tm. The boxed
Sau3AI eRSRIRKILE afatteinhfr Qi @iffereret! elinieal fismiatdesofynMpcpbacterium
synthetic peptides to map the region that was actually
tuberBlibgiting a variabl e i mmune response. As can be seen
one of the peptides (37ner) is largely conposed of
A y-Asn repeats which is |esser in nunmber in the other
peptide (23ner). B: Stretches of overl appi ng peptides

. used f ELI.SA and T.cell nproliferatian assay. These.
Figuiihy | o donisrion aengunBiaion bt ireiat iR sonkosoiine to
antigenic, Fiqure 4: Antibody response aof different
the PER (g RveB0t e defiparieb o he ppduesd and iagifiegdielnlysaies and
the response to rHspl O a wel| docunented antigen of
proteimalestytar cuteo siasker Sbanen dedetVii The wight meaduplvpyhe purified

ELI SA and the graph was plotted as patient response
recombinant protein (Lane 3) and the protein molecular size marker (M).

Figure 3: In-silico analysis of Rv2608 reveals regions of bigh ant;genic index
(potential antigenic determinants). Overall antigenic index of the prpte;in was calculated
- using the James Wolfinson method of the Protean soft‘ware of Lasergene NavigatorTM.
The boxed areas indicate the regions selected for designing éynthetic peptides to map the
reg‘ion‘that was actually eliciting a variable immune response. As can be seen, one of the
peptides (37mer) is largely composed of Gly-Asn repeats which is lesser in number in the
other peptide (23mer). B: Stretches of overlapping peptides used for ELISA and T cell

proliferation assay. These peptides were used to further map the region that was

antigenic.



(O D. at 492nm to rHspl O and rRv2608. The difference
bet ween patient response to Hspl O and rRv2608 was not
wa@e@aiobs7sant for all patient categories (p>0. 0BCT/EY2005/000244

paired t tests). However, the response of healthy

controls was | ower and diZ2kered significantly fromthe

patients (p=0.0002 using paired t test). (HC= Healthy

Controls, Cat= Category) Figure 5 : Antibody response
Figui¥ 4. ff/@ﬁtﬁﬂi ¢& ngsgro'f Qﬁffé}rant-rgat ) ie?rbtfgf 1 Daflbdis 86 8RY2608 is

synt hetic pe t| (regions I gh antigenicity

n 2608 rnln E n
equw?%g% r&a%or%@.?o ﬁsgﬁ? & vaespdﬁéuge %ée?é\aem%%ﬁ B8 hecBlosts.
The response of
Serurg.f@&mnm%m IEaHTErhBY EE?%’%% %réeg%‘?gh P Oltﬁfla ag patigt gesponse
: for both, usin aired t tes with respect to each
(0.Dpaipf92an) atet %sego GirRe2608. Tbe ﬁf%rén%nleqt\jy@% PyfensERSPPRSE 10
Nos. 1 to 10. 2. Peptide antigens as clainmed in claim
Hsp10,andhBr2608 whenoteyiméficanb{drfallepitient sat¢gagies lipribPlising paired t
i mmune response and low T-cell response. 3. A repeat
tests) MPlokfevéd, theXrdshonsbof-h¥alllyy carftroBEQab Dower. ankildifféredAsignificantly
repeat notif as clainmed in claim3, wherein the repeat
from @met ;saftleﬁtk i(610.§002i SHhg DEAR Bkst). NPIASHERSH Tt oRNdat-Wtegory)
T-cell response. 5 A.repeat notif as clainmed in clalm
3, mhereln "X" represents any am no acid residue. 6. A
nethod of devel opi ng drug against tuberculosis, said

i sing ste tar [ OROS
e SR S S BB, PSR BB e
synthetic peptides (regions of high antigenicity within Rv2608) as determined by ELISA.
Response to all the peptides was plotted as absorbance at 492nm (mean + SD). The

response of Category II patients was significantly higher than Category I or III (p< 0.001

for both, using paired t tests) with respect to each peptide antigen.



11, and b. devel opi ng the drug agai nst tubercul osis.
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Claims:

. Peptide antigens of SEQ ID Nos. 1 to 10.

2. Peptide antigens as claimed in claim 1, wherein the repeat motif elicits high
humoral immune response and low T-cell response.

3. A repeat motif Gly-X-Gly-Asn-X-Gly of SEQ ID No. 11.

4. A repeat motif as claimed in claim 3, wherein the repeat motif elicits high

humoral immune response and low T-cell response.

5. A repeat motif as claimed in claim 3, wherein “X” represents any amino acid
residue.
6. A method of developing drug against tuberculosis, said method comprising steps
of:
a. targeting the proposed drug towards peptide antigens of SEQ ID Nos. 1 to
11, and

b. developing the drug against tuberculosis.



