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AGAI NST LEI SHVANI ASI S AND TUBERCULGCSI S* FI ELD OF

WO MIBMSTIISCN The i nvention provides novel chi merPCT/DIA09/000093
vacci ne construct having esat-6 regi on of
Mycobact eri um tubercul osi s and ki nesin notor domain
regi on of Leishmani a donovani cl oned together on two
side of seif cleaving peptide in a DNA vacci ne vector
capabl e of replicating inside manmalian host cells.
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Over the past 100 years, the development and widespread use of vaccines
against infectious agents has been one of the riumphs of medical science, One
raason for the success of these vaccings is that they excel 2t inducing antibodias
praduction {humaral :mmtm:tﬂ,, which are the principle components of immune

protection against most viruses and bacteria. There are, however exceptions,
inchiding medically importent  intracellular organisms lke Mycobacterium

# zharruiﬁ*ge the malaria parasite, La ishmania parasite and nﬂ:t:gh!v the Myman
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immunodeficiency virus (HIY), in which protection depend more on cell-mediated
immunity than on the induction of antibodizs (humoral immunity).



or a constituent of an infectious agent (such as the

capsule) is used. These vacci nes have sone |imtations
WA 0HtBHBT em wi th t he anti body response they iPEUBE009/000093

Mor eover, iarge and repeated doses are required to

adm ni ster when a non-viable (killed, attenuated

organi sm toxoid or capsule) vaccine is used and the

protective immnity obtained is not |ong |asting.

Furt hernore, the process of manufacturing |ive

attenuated vaccine d killed vaccines can alter the

structure of native protein and thus |ower the
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In DNA vacci ne, the gene for the desired antigen
use( paatheagelie airogsssyd diy ther endegerioss plativedy andeventuelly activate
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pathogens such a5 Lelshimania parasite. The activated CTL generated in this way
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For these reasons, new approaches of vaccination -are under intensive
invastigations that involve the injection of 2 piece of DNA that contsing the gene
for the antigen of interest. Varinus recent reports of induction of cellular immune
responses by @ DNA vaccine against various parasites including Flasmodium and
Leishmania, and to various bacterial species such as Mycobacterium spp i

humans raise hopes for the clinical applicability of this mathod of immunization.
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the inserted gene in mammalian celis. Affer being injected into an animal, the



the inserted gene in mammualian cells. After being

injected into an animal, thepiasrnid enters host
wW@eins10sthere it remains in the nucleus as an BEI/EX20€9/000093

wi t hout getting integrated into the host cell ONA

Using the host cell's netabolic machinery, the

inserted clone DNA in the episorne directs the

synthesis of the antigen it encodes, An approach

I nvol ving the synthesis of antigen within the tells

has several potential advantages over inmmunization

W t h exoganeous reconbi nant proteins or killed

organi sns. A protein produced by plasm d-transfected
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anﬂé% ?%%%'oﬁ of CDS+ cytotoxic T cells, which further
evokes cell nediated imunity. On contrast, standard
vacci ne antlgens are taken up into cells by
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chain, for i strjbution. DNA
further evokes cell mediated immunity. On contrast, standard vaccine antigens
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are taken up into cells by phagorytosis or endocytosis and are processad through
the MHC class II system, which primarily stimulates antibody response. Finally,
DNA  vaccines have be shown o persist and stimulate sustained immune

‘responses.

In addition io being able to induce the appropriate immune responses, DNA
vaccines are also attractive because they ensure appropriate folding of the
polypeptide, produce and release the antigen over long periods, and do not

require adjuvants. Qther adwantataes include the stabi!ity of the DNA molecule,
chain for distribution. DNA
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long sheif life, and do not

compromised patients such as those infected with HIV, It also bypasses the



vacci nes are also safer than certain live -virus
vacci nes, for use in imuno conprom sed patients such
WQ201Hese7 i nfected with HV, | t al so bypassesPCT/IN2009/000093
t henumer ous probferns associated with conventiona
vacci nes, such as inmune responses agai nst the
delivery vector and concerns about safety related to
the use of viral vectors. They DNA vacci nes can be
constructed in such a way that the g ne fromdifferent
pat hogens are included in the sanme plasmid, thus
potentially decreasing the nunber of vaccinations
required for children. Modreover in tropical countries
i ke ours where peopie usually suffer fromnore than
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new cases per annum worl dw de, while nore than 1000

Bolpe bpishidinégs et Bycolyatdeniiiin atendioasidemd itdded rigpohiant human

tmept, d i stant pub is and dr’ o
pathigfia, The #efidmalin oeizaben SIS tarsipt: liraniasts to be
ondPbP e Mhpbiadid &QEQF& ﬁiééfas%ﬂ%«ﬁ&&émﬁin%ﬂem gf*‘s% %Eigiﬁng paople at

r esi st ancge t uber cu 0SI S, ere the patl e
riski pbeorireiivey tiee diidelzee efihe dlissse Amdayrideddd niisttiofion, and is

ei shmani, as%%nal so. constit Ht es. a difficult .
naamic i at ieast 88 countries, and the disease occurs on all continents exespt

(44

Antarctica where no sultable vectors are presant. On the other hand
Mycobacierial infections remain major csuse of mortality and morbidity
worldwide, Tuberculosis causes 2-3 millions deaths and 15 million new cases per
anrwm worldwide, while more than 1000 people die off every day in India,

Congidering the fireatment, drug resistant fuberculosis and drug resistant
leishmaniasis have become & major health problem. Particularly of interest is
multidrug resistance tuberculosis, where the patients become insensitive fo
different drugs. Today treatment of leishmaniasis also constilutes a difficult
challenge due to co-infection with HIV and resistance to pentavalent antimonials
{most cammon, affordable drug against leishmanizsis). The problem becomes
maore severe due o poverty and malhufrition migration of non-immune refugess,

insufficient disgnostic tools and unavoidable or unaffordabie drugs.



chal | enge due to co-infection with HV and resistance
to pentaval ent antinonials (nost common, affordable
waelemgoagal nst | ei shrmani asi s). The probl em bec oPEBIN200%000093
severe due to poverty and malnutrition, mgration of
non-i nmune refugees, insufficient diagnostic tools and
unavoi dabl e or unaffordabl e drugs, Wile the
rel ati onship between H WIB and HI V/ Lei shnmani asi s has
been docunented, little is known about TB/Lei shmani a
co-infection, a syndrone that has inportant clinica
i nplications. Although distinct in aetiology and
transm ssi on nmechani snms, VL and TB share severa
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remigh, G/ e e i FrsReted: Bereore y SHppRITS m&uaﬁg develop
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mcutrattent periogo (ﬁtem drafection) esy éﬁs @@IatdWQ@hﬁﬂﬁﬁm Blippression
al so |nvolves in the down-re ation of
occuingeatoa ialey 208, oibich aanam%hw'ﬁaé the| ’ateag infastionfintoppctive

dis ggs The loss of CDI fromthe cell surface is
SSociated with a conplete inhibition of the ability
of the infected cells to present Ag to CD restricted
dendritic cells, WhICh can initiate

It is reported that Tuberculosis {TB) can cause immunosuppression by blocking
macrophage response to IFN-y by inhibiting the transcription of IFN-yresponsive
genes, which results in the progression of latent leishmanial infection to ciinicai
manifestation. Mycobacterium also involves in the down-regulation of the Ag-
: prasenting molecule CD1 from the cell surface of CDI* APCs. The loss of CDY
from the cell surface is associated with a complete inhibition of the ability of the
infected cells fo present Ag to CD1-estricted dendritic cells, which can initiate
antimicrobial responses by CD1l-mediated presentation of pathogen-derived

glycolipids.,

Similarly, VL can reactivate a latent mycobacterial infection, Leishmania is known
o downmodulate Nitric Oxide pmductxcn correlated with a reduction in inducible
nitric oxide synthase {(iNOS) activity. Leishmania like Mycobacteria inhibits CD1



antim crobial responses by CD -nediated presentation
of pathogen-derived glycolipids. Simlarly, VL can
WO 2HoMi10sat e a | at ent nycobacterial infection, PCT/IN2009/000093
Lei shmania is known to downnodul ate Nitric Oxide
production, correlated with a reduction in inducible
nitric oxide synthase (i NOS) activity. Leishmania |like
Mycobacteria i nhibits CDl expression and prevents
activation of CD -restricted T cells by dendritic
cells. Evasion of presentation by CD nmay represent a
Lei shmani a survival strategy to avoid recognition of
abundant parasite glycolipids, Mreover, it have al so
been observed th t Leishmania i nfected macrophages are
| ess efficient at pronoting the sustained TCR
expizgoah agd neeaadaractib stiomc i ML roftyiefedT TCRIk iﬁ”@eﬁéﬁ“ tic calls,
| FN-y production, In the present situation it 'has
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controlllng ['ei shmani asis and’ obacterial Tn ectlo =
theastistaiiiach ik eiieiing m&rasaaﬁybéir aftivedicdi ol call and for IFN«y
q%giﬁlred Moreover, vaccinations have an adi advantage
PIO#ICH08i di ng t he probl em encountered with drug
resi stance, As far as devel opnent of various specific
vacci nes is concerned for |eishmaniasis numerous
In #mt ipgesesithaiatibadb hae diczdnva ihpemtiveblcecsindassinfatien casas

in vitro and nou del s, Anong the various
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stratbapet iaﬁéi'f‘aﬂﬁg leiidhreshibsis BGOr MiNBShacterial infection and further
redw:mg the number of vaccination required. Moreover, vactinations have an
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added ad iding the problem encountered with drug resistance.
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As far a5 developmant of various specific vaccings is concarnad for laishmaniasis
numerous antigens nave been tested with variable success rates using in ?it%z:x
and mouse models. Among the various vaccines developed tll date, heat killed
vaccines are the most popular one. The first study was of 2 double hlind
randomized frial in which a pool of five strains of marthm!atﬂﬂlted L. major was
used as vaccine. The resulis showed thet the {imtactsun against culansous
Leishmaniasis was 23% and 60% in placebo and vaccine arms, res;:iee:tiveéy.
Similar strategy was used in India also at CORI Lucknow, using heat killed

{autaciaved) L. donovani along with Mycobacterium habana and L. ma jar along

‘1.\

with BCG were uysed as vaccine against visceral and cutaneous leishmaniasis, The



used as vaccine. The results showed that the
protection agai nst cutaneous Lei shmani asis was 23% and
W@ H5HT acebo and vacci ne arns, respecti vel yPCBINPIA00093
strategy was used in India also at CDRI Lueknow, using
heat killed (autoel aved) L. donovani along with
Mycobact eri um habana and L major along with BCG were
used as vacci ne agai nst viscera! and cutaneous
| ei shmani asis, Thevacci ne shows good protective
efficacy but the major problemw th the vaccine is
that the antigen al one produces only margina
protection and requires BCG as adjuvant; noreover it
causes localized allergic reaction at site of
i nocul ati on. Although the single dose of vaccine was
protective in nonkeys. However, all animals did have
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JKkilled vaccines have been a constant subject of debate
Aliheugb| e singieo dasm pf araccinec webi pioteghiveyin monkege.i However, all
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production and distribution, and stability. The
absence of a clear genetic proflle of any Lei shmani a
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Lelshnania genonme by introdu0|ng or ellninating genes
have opened the avenues and potentlal to generate
Thei miﬂtw&tmenmamfehkwmenmm vaccinessverous pillediviaceinephave been a

co %Ergf 2 e é g? dp%iﬁsé }rﬁ(r:q e”eé’nﬁ%%%&ér%k@f: ?g\:xdb\yml vaccines,
The Ghekt H&abiéea&%ﬁ?ents have been those toncerned with immunogenicity,
efficacy, safety, ease of production and distribution, and stability. The absence
of a clear genetic profile of any Leishmania strain that can be jabeled as
avirulent, has kept the possibility of using live attenuated vaccine at abeyance.
But recent advances to manipulate the Leishmania genome by introducing or
eliminating genes have opened the avanues and potential to generate live-
attenuated vaccines. It is now possible to generate parasites lacking genes
essential for long-term survival in the mammalian host, e.g. by deleting the gene
encading the enzyme dihydrofolate reductase-thymidylate synthetase (DHFR-
T8}). In a mouse model, L major parasites lacking DHFR-TS induce protection
against the infection of L. major and L.amazonensis. However the disadvantages
of such vaccine are its large-scale production and distribution in the field. Also no



encodi ng the enzyne di hydrofol ate reductase -thym dy

| ate synthetase (DHFRTS). In a nouse nodel, L major
wW@aras1ases | acki ng DHFR- TS i nduce protecti on ap@i/me09/000093

the infection of L. major and L.anmazonensis. However

t he di sadvant ages of such vaccine are its |arge-scale

production and distribution in the field. Al so nostudy

has been done to evaluate its protection efficacy

agai nst Ldonovani. The newer vacci nes under

consi deration conprise of reconbi nant DNA-deri ved

anti gens and peptides. Sone of the target antigens are

species ad life cycle stags specific, while others are

shared by promasti gotes and anmasti gotes. Sone are

conserved anong Leshmani a species, while others are

not. Al so another biggest advantage is that these
studydeasbeRcaihd to dediuty tdlpastestion gy ﬂgﬁlﬁmﬁaﬁmvmi.

because the naked DNA encodes them Genetic

mani pul ati ons can also allow us to target these
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for the initiation of rlnary‘T-ceF? response
stage rapecifiscwhile adirsane isgamd}sseurmaﬂwmwﬁgmasﬁga 5. Some

| el shmapi,asi s s _leishmanialysin.or gp63. This i.g a
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_ ‘receptors for host macrophages, and parasite mitants
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I'hf ect1on of macr ophages by promasti gotes via recéptor

considuiéd tte dearsdontisider thd-tnikation of primaly T<eilteymsndeqund
to be only 50% and that too at '

The first recombinant antigen used as vaccine against leishmaniasis was
leishmaniolysin or gp63. This is @ membrane ecto-metalloprotease present in
promastigotes of all species. The gp63 is also one of the parasite receptors for
host macrophages, and parasite mutants lacking the protein are reported to be
avirulant. Gp63 is known to help promastigotes by rendering them resistant to
complement-mediated cytolysis. It also appears to act, {perhaps, together with
LPG}, namely infection of macrophages by promastigotes via receptor-mediated
endocyltosis However, the efficacy was found to be only 50% and that too at
higher concentration. Several factors may account for this. The antigen needs to
be in their native conformation for processing, and Escherichia coli-derived
recombinant proteins may net fulfill this requirement. Another reason for the low
success rate could he that some polypeptides might be minor immunogen only,



hi gher concentration. Several factors may account for
this. The antigen needs to be in their native
we@onbotesat i on for processing, and Escheri chi a PCT/IN2009/000093
coli-derived reconbi nant proteins may not fulfill this
requi rement. Another reason for the | ow success rate
coul d be that sone pol ypepti des m ght be m nor
i mmunogen only. Apart from gp63, other antigens like
LACK and A2 were also tested, but the results are not
satisfactory. Failure of this single antigen,,
vacci nes | eads to devel opnent of conjugate pol ypepti de
vacci nes. One such candidate is reconbi nant
polyproteln conpr|5|ng a tandem fusion of the
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made nuch in.road in the field di cal paraS|toIogy

hurem epibjeglsi dde yaccine acardlidatae alset ghow  good protedtivex efficacy

adit el RBARBRITN e SCRRR e | nauced bot
hunDraI and cel lul ar i nmune response agai nst ORFF,

MhinliNOVlded significant |evel of protection against
Naked DNA vaccines have become popular recently and revolutionized the

prevention and treatment sirategies against infectious diseases, particularly
against viruses and bacterial. However, DNA vaccines have not made much in-
) road in the field of medical parasitology except against malaria, to some extent.
~In India work on DNA vaccine against Leishmania donovani is in progress.
Vaccination with ORFF  gene induced both humoral and cellular immune
response against ORFF, which provided significant level of protection against
challenge with L. donovani in mouse model, However no further studies involving
efficacy studies in primates model or phase rails have heen done for its
application in human,

For developing vaccine against Mycabécterium, immunization work isdene mainly
an the vaccine strain of M. bavis [Bacilli Calmette-Guerin (BCG)] that provides



chal l enge with L. donovani in nouse nodel. However no
further studies involving efficacy studies in primtes
woredel16r7 phase rail s have been done for its PCI/IN2009/000093

application in human. For devel opi ng vacci ne agai nst
Mycobacteri um i mruni zati on work isdone mainly on the
vaccine strain of M bovis [Bacilli Cal nette-Guerin
(BCG] that providespartiai but variable, protection
agai nst tubercul osis and | eprosy. BCGis derived from
attenuation of an isolated strain of Mycobacterium
bovis. It was introduced as a tubercul osis vaccine for
humans in 1921 and has been relatively safe with rare
i nci dences f adverse reactions. BCC vaccination has

patti bughainiable) protectivhualainstt ﬂb&f&tﬁ&élﬁ ‘ﬁﬁ&iﬁe@%?t BCGSis derived

I Mmmune resp onse ag‘al nst primary i nfection

f’mm ﬁf&eeaama &k an dso atﬁskmamf Mynobaetesium bowisn Maa dntroduced

o RS Vo o P B 555 8 B St 48 wr

rardiihtideiesRifeideBiseadubtions Bmﬁ ?ﬁ:ﬂl@ﬁﬁé@@%ﬁﬁ@lﬁqﬁhe

vacclne I's a grow ng concern ter epi demc o

studligseto e&‘emlﬁ boost the dinmuhesrespoaté aghmsbbrﬁﬁ’ﬁy vmfehtmn but
yi dual s CO auxot r

v TR otk St B et e
no { GOMULHE is "é‘ééﬁt BABASIANG T4l ?EE& w?'ﬁéh sﬁggéétg q\gtlart Shildhood

specific nutrient or netabolifeé that

vadrination willlrbt pyeentAxiull meinfddtionsuch rrut ants can only
survive for a short period of tinme within a host, if
the host lacks the specified nutrient. Five such

sfb) B s, DRGS0 8 3 ooy SRUEBUBIRELE i, rer to
avcm!: mmmajl alvetamapffec m BEGiwithin Mmﬁhb@nnp&ﬁiséﬁ Sndividuals,

gave shown that these strains are safe in SCID mce,
BC @gxgigﬁghgpa\a emdevelpped using the previously mentioned technigue.

Auxotrophs are mutants that require a spacific nutrient or metabolite that is not
required by the wild type. As a result, such mutants can only survive for a short
period of time within a host, if the host lacks the specified nutrient. Five such
strains were tested in mice with severe combined immunodeficiency disease
J {SCID) for safety, and in a susceptible strain of mice for protection. Results have
shown that these strains are safe in SCID mice; and demonstrate the same
amount of protective immunity as normal BCG in susceptible mice, suggesting
that this could be a safer mathod of vaccination.

An innovative vaccine approach currently being applied in the search for a B8CG
replacement is the protein or DNA vaccine. This includes a number of protein
and DNA molecules expressing single Mycobacterial antigen that could induce
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amount of protective imunity as normal BCC in
suscepti ble mce, suggesting that this could be a

W@ ad1e/01052t hod of vacci nation. An innovative vaRCi/me009/000093
approach currently being applied in the search for a
BCC repl acenent is the protein or DNA vaccine. This
i ncl udes a nunber of protein and DNA nol ecul es
expressi ng single M/cobacterial antigen that could
i nduce i opartial proection against experinental
infection with M tuberculosis. Sonme of these antigens
are those proteins that are secreted by Nycobacterium
during their residence in macrophages, such as:

ﬁacgﬁt ROS IR 35::1&@%&3'{:(“?{\{&? gﬂfﬁt{&é d&EﬁAﬁ fakhrc ﬁﬁ@s $Bme of

rotelnterrred a ecre tlgenlc arget
a(aésmﬂgaﬁs &ig fhose3pidbeingi thapram atatrmﬁhbyl Qﬂm:bhggtemm durmg
. PhoS, t he 65kDa heat ck protein (Hs
J‘ﬁk’d@‘ﬁ%ﬁu“ﬁ MAcEHP ageﬁr S i) dhe ARtGen 88 CamPiey p frodeins

WEEQ{DQBg?t B3 6 Pﬂeﬁt‘? i@f}még ﬁr’ gg@fﬁ&\? ﬁw’ﬂ@e)’;& Target

séar found t oug
%Cﬁﬁ es3daba :gwmﬁ&v CYHY hénﬂ:ﬂ@gf‘ﬁd F?SbSCﬁ;"‘ Gﬂwe uSkEia heat-
leis tu

mani asi s an bercul osis but one of thé

sha;&\mﬁtﬁjadﬂaﬁ 680 Ve Ipa proteanechun peoline mndexn@@hd vi} a
No. 1 and SEQ ID No, 2. D scussed bel ow are
igpﬁ%qugﬁ%égﬁatents on chimeric constructs, DNA and
reconmbi nant pol ypepti de vacci ne cvonstjucts on the

subject concerned and the uni queness of the
Thaampiplicantt glsocdids anuexiengive sidrch st fMwxl thatealthdiogh various

edat,e et Al March 13, 2Q07 .t.eaches.
vackip, ceaqiaatht REVE Seckl, svplonsd GgoPL Vieeralolpidhaness and
tubkRflostd (AN Yf them was developed as chimera of L. donovani and
M.tuberculosis with SEQ.ID No. 1 and SEQ ID No.2.

Discussed below are the few US Patents on chimeric constructs, DNA and
recombinant polypeptide vaccine cvonstructs on the subject concerned and the

unigueness of the applicants’ construct. V

The United States Patent No. 7,189,399 by Bedate et al,, in March 13, 2007
teaches about the chimeric gene formed of the DNA sequences that encode the
antigenic determinants of four proeins of L. infantum, useful for serclogic
diagnosis of canine lzishmaniosis and proteirs obtained. The compound disclosed
in a pharmaceutical composition, comprising a chimeric polypeptide and a
carrier, said chimeric polypeptide, which contains at feast one antigenic
determinant, recognized by serum from dogs with viscedral Leishmaniosis, from

11



antigenic determ nants of four proeins of L. infantum

useful for serol ogic diagnosis of canine |eishmaniosis
W@rdoptwsrei n obt ai ned. The conpound di scl osed PEI/EN2009/000093

phar maceuti cal conposition, conprising a chineric

pol ypeptide and a carrier, said chineric polypeptide,

whi ch contains at (east one antigenic determ nant,

recogni zed by serum from dogs with viscedra

Lei shmani osi s, from neach of the UP2a, LiPzZb, LiH 2a,

and Li PO proteins from Lei shmani a i nfantum bei ng

encoded by a pol ynucl eoti de. The conpound is useful

for serologic diagnosis of canine |eishmaniasis. The

di scl osed a chinmera of pol ypeptide from Lei shmani a

i nfantum However the present invention is chinera of

pol ynucl eotide_. The W PO Patent No. WY 2006/ 053485 by
eamhmgngnlgt{m %mnbwznzanmnmﬁi pesie mssiramoleishmania gxfantum,.

I qeri ¢ pycobacteri um tuber 0Si S_geng vacci.ne .an

beifg Thebded 0 on PebirhislRaidler cEhe “Gordndiiat i seif 6 Serologie
dgagﬁéggﬁhgﬁmylﬁg&%gﬁﬁgggsi S gene vaccine is provided.
_ e vacci ne conprises Ag85a gene encoding a structura
Thediscinsedod chipmerh af tpalyneptideckomul eishmaniadnfanfilo . dHwever the

of h%&obacterhun1tub?rc Ios@s, wherei n the ESAT6 gene
pregent fweptigy I5 chinerxg Bﬁg’ﬂyﬁ gtige. Ag85a gene, and the

AgSSa gene is inserted to eukaryotic expression vector

pVAXI . The conposition of the invention is useful for

Tha 'WIRQ RateteNs M Q09805 B b Zonghtngun ewventhe 14, 2008
ﬁ$ove di scl osed a chlngra vaccine for control of |
teachps @bovb s shigierie. myspbacterium fubersulogisngene aecinerand tge

preparitioh! the SO0 HcrelitS & GRS cobAtEunt BER \osis gene
vaccine is provided, The vaccine comprises AgB5a gene encading a structural
protein of Mycobacterium tuberculosis and ESAT6 gene of Mycobacterium
tuberculosis, wherein the ESAT6 gene is inserted into the sequence of Ag85a
gene, and the Ag85a gene is inserted to eukaryatic expreséian vector pvAXL The
composition of the invention is useful for inducing the immune system in mice
and monkey.

The above disclosed a chimera vaccine for controlof tuberculosis only. Mareover,
the antigen the chimeric construct express was a conjugated chimeric pepide,
However, the present invention provides chimera of Kinesin motor domain and
esat-6 gene useful in control of leishmaniasis and tuberculosis both. Also the
construct is designed in such a way that it allows individual expression of both
the gene from chimeric construct, instead of generation of chimeric peptide.

12



However, the present invention provides chinera of

Ki nesin notor domain and esat-6 gene useful in contro
wooibeishhani asi s and tubercul osis both, Al so PEEBIN2009/000093

construct is designed in such a way that it allows

i ndi vi dual expression of both the gene fromchineric

construct, instead of generation of chineric

pepti de. The European Patent No. EPi 279679 by Soto et

al., in January 29, 2003 teaches about A conposition

and nmethod for stinmulating an i mune response agai nst

an antigen in inmunized individuals or in cell groups.

The conposition conprises a protein celled Lip2a

| ei shmani a fornmed by a sequence of am no aci ds coded

for by a sequence of DNA. The conpositions of the

-l iC fol, A, ' h I
THeCFWOPaAN FRLeUr e Fii 474578 SOULE) Sl TBUARO2L 20Wkteaches
. . L ) . o h | .
shULt . bR A e B SupioRd B Mgl g an
anfigen OimmuRiiBakintividiesds 6t it adll B! TR cofmpbdticPCbnWtises a
Q afson |n Qctoher 7 1997 teaches about Peptides )
9‘%’%&5#&‘&)21 i*eﬂ'%ehfﬂ@marfﬂffﬁﬁdriﬁ‘ # espuerne ebamine acids coded for

= [.4Si 0 f .4sing.the sane. .. The

by, &, SRS OO, TR gl B 08, T e wsetul or

pramoting si mgnbifzt op @RULRE SesPoris 8T Ne0 Rifividiisl ﬁﬁa’? Fﬁrﬁ:h%?ed with
w th a physiologically acceptable carrier or diluent.

saipRnEvResitgng. Theninventisn doas tiohvieal with aithes dhimdemmolecular o

< M\ ' il States Patent No. 5, 736,524
w@@%ﬂﬁ@%ﬁi&%&& ﬁ“ﬁ%n 7, 1998 teaches about

Pol ynucl eoti de tubercul osis vaccine. This invention

provi des DNA construct which, when directly introduced
The rinjted Statesifalent Nn. 5,674,508y Qlafan imOntblsers A 1923 teaches

h ns..l, nduces .t he. expr.essi on of encoded proteins
ab%ﬁnﬁggtsqgge cagasbie. Q efs‘e‘f{mg an immune fespaasep to leishmaniasis and
methods of using the same. The invention provides a pharmaceutical
composition comprising the peplides or immunogens, in combination with &
physiologically acceptable carrier or diluent. However applicant’s present

invention does no deal with peptides,

The United States Patent No. 5,736,524 hy Content et al., in April 7, 1998
teaches about Polynucleotide tuberculosis vaccine, This invention provides DNA
construct which, when directly introduced into a vertebrate in vivo, including
mammals such as humans induces the expression of encoded proteins within the
animal. The result, as shown in this disclosure, is induction af immune responsas
against M.th, Polynucleotides for the purpose of generating protective immune
responses against M.t infaction.
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animal . The result, as shown in this disclosure, is

i nduction of immune responses agai nst Mtbh,
welyausieot i des for the purpose of generati ngPCT/IN2009/000093

protective i mmune responses against Mtb. infection. |

JThe above al t hough di scl osed a DNA vaccine but it

does deal with chinera. Moreover it is useful for

control of tuberculosis only. OBJECT OF TH | NVi NTI ON

The main object of this invention is to develop a

chimeric DNA vacci ne that can be used prophylactically

as well as therapeutically against two nost inportant

i ntracel | ul ar pathogens endemc in India, the

tubercul osis and Lei shmani asis. Another object is to

The abbbe aitiovighddi®iotetesi HA Ofackie ki @S HBed Al WilMchimera.

I ndi an_i sol ate _of |eishmani a donovani strain

Miviaover iikasalel igowidind of aherpulosigictly.of Mycobact eri um
tubercul osis Rv strain. Yet another object is to
generate chineric nolecule by ligating the genes

OBIEQTIOF THEINSENTIONNO. | and SEQ ID. No. 2 on two
si des of the gene coding for self cleaving peptide

identified as SEQ ID No. 3. Still another object Is to
¢l one. the aboye. chimeric mpl gcule in DIV vaesine
T 1881 SRIRE ST thIS WHERDRR T ARHAIEP @ Humeri NAasring fhat can
! | lak Uk 24 ' Heki $ £
bl 16 B o U0 TR PRSP S5BSE ey e ot
intracediuiad pathmgans-endenvicdm indis sthentubkrduissiabodd ¢eishmaniasis.
construct. Yet another object of this inventionis to
study the i munogenicity of the DNA chineric vaccine

t 3 i i 0 .. 1..an X
AR, et 5615 B4 W gBE AP o Ut g om
Indian Hpslats of Leishmania doncvani strain MHOM/IN/KE-16/1998 and esat-6

region of Mycobacterium tuberculosis Ry sirain.
Yet another ohject is to generate chimeric molecule by ligating the genes
identified as SEQ ID. No.1 and SEQ ID. No. 2 on two sides of the gene coding for
~ seif cleaving peptide identified as 5EQ ID No. 3.
Still another ohject is to clone the above chimeric molecule in DNA vaccine vector
pVAX-1 {Invitrogen) amenable to translation by the eukaryotic celiularmachinery

{ribosomes, tRNAs, and other translation factors).

Yet another object is to study the in-vitro expression of the above construct.
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Stii) another object of this inventions is to provide
a DNA vacci ne candi date consisting of above nentioned
W@ 0180105¢t operabiy linked to transcription reRCi/E{2009000093
el enments wherei n upon adm nistrati on mammal s and
humans are protected frominfections of Mycobacterium
spp and Lei shmani a spp. STATEMENT OF | WEMIT OW
According to this invention there is provided novel
reconbi nant chimera of DNA construct having esat-6
regi on of Mycobacterium tubercul osis and ki nesin
regi on of Lei shmani a donovani cloned together on two
sides of self cleaving peptide in a DNA vacci ne vector
pVAK-| wherein the Chineric construct is operativeiy

[ tefhi fd 0] t. abl.e o
Vel afffer chider, SPHRE THALIRATI B AR the SRR & the DNA
chiowdiic. vatting candauck consitting JfmaRQUDONO:herad SEGI B NO: 2 in
rovided a process for the preparation of a-novel
ﬁkﬁﬁ ﬂ?ﬁamﬁf@x ﬁﬁdiﬂgfw a_mmaianéﬁnaﬂg irchupensi ng: a)
anal yzing the predicted protein sequence of kinesin
not or domai n and esat-6 domai n using Prom scuous NVHC

Sfmm . t'. i i ver ) ' .
isubj ecegri Egﬁ?ﬁcraﬁ sgﬁg ‘E?ﬁé@'?j %F%??g\ogﬁgi ﬁ %ﬁrzfg Vit 6candtdate

CORAYIIGgN afo abave smantionedniohtiroct iaperalily géinked ott nganmyiption
reoABl el e RS o B Rt P A hrans are

Progeted Mo i Soreof MjCdbackrlin p dhldidhriati b8l - 1)
t he cl ones

STATEMENT OF INVENTION

According to this invention there is provided a novel recombinant chimera of
DNA construct having esat-6 region of Mycobacterium tuberculosis and kinesin
region of Leishmania donovani cloned together on two sides of self cleaving
peptide in a DNA vaccine vector pVAX-1 wherein the Chimeric construct is
_operatively linked to a transcriptional promoter thus capable of self replication
“and expression within the mammalian cell. |

In accordance to this invention there is also provided a protess for the

preparation of a novel recombinant chimera of DNA construct comprising:

a) analyzing the predicted protein sequence of kinesin motor domain
and esat-6 domain using Promiscucus MHC Class-1 Binding Peptide
Pradiction Servers,
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using cefl free translation systemto the step of in
vitro expression anal ysis and i nmunogeni c* studi es,
weplienusyt e proliferative and cytoki nes studi eBCTU/EN20¢P/000093
t he above nentioned constructs. [PTIONOF Rg. 1: (A
Anal ysis of the predicted protein sequence of Kkinesin
not or domai n and ESAT-6 domai n using Prom scvuous MHC
Class -1 Dinding Peptide Prediction Servers. Figure 2:
(A) Amplification of kinesin notor domain, B)
Amplification of esat-6 region.Figure 3 : Restriction
anal ysis of the ciones having the notor domain region
of kinesin gens of Leishmania donovani and esat-6
regi on of Mycobacterium tubercul osis cloned separately
in pGEM T(c) vector for sequencing and verification.
Lane M | OCbp Mol ecul ar Wi ght Marker (MBI Fernentas);
Lane 1 4 : C ones having kinesin notor domain as
insert; Lane 5 : C one having esat-6 (RV-3875) gene as

i nsgyt ! 3.6. ¢, Empty Plasmd. Figure 4 : .

confl siblsRBGe s sBid kRS ot dam e asd@sat b dumatat the
their f Arh6lifi | &t i:es. Figure 5 :

pVAX- f%é%}ggt!%}%ﬁga‘gﬁ%m%%*ﬁ%n c construct. Figure
6: tReClnirg obkinesinlasat-6- gkne egiohi INPEEM-T¥ e dtar fdrones

havirgkkinesin ot or domain region and esat-6 region
cl onetPY-EHER BEAYSIEt wo si de of self cl eaving FMDV-2A

eRtyl QASa ; . L er i h Ki.nesin &
ol Generafi chiriedic Ronstilt BY draftloRal UfiGhln pUbGh nector.
& Apal); Lane 4 , 6 3 7 :
2} Subjecting kinesin motor domain and esat-6 domain from the clones

using cell free translation system to the step of in vitro expression
analysis and immunogenicity studies, Splenocyte proliferative and
cytokines studies using the above mentioned constructs.

BRIEF DESCRIPTION OF ACCOMPANYING DRAWINGS

Fig. 1: (A} Analysis of the predicted protein sequence of kinesin motor domain

and ESAT-6 domain using Promiscyuous MHC Class-1 Binding Peptide Prediction
Servers.

i

Figure 2: (A} Amplification of kinesin motor domain, B) Amplification of esat-6
region. ‘
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Chinera with esat-6 (Hind mBanH ); Lane 8 : 100 p
Mar ker (MBI <5>), Figure 7A 76: Restriction analysis of
WO pgooOHF Vi dual pVAX-1(r) clones havi ng ki nesi PCHBY2099/000093
domai n region and esat-6 region cloned. Fig. 7A, Lane
1: 100 bp Marker (MBt>); Lane 2 3 : pVAXI with
Kinesin; Lane 4 5 : Enpty Plasm d; Fig. 7B, Lane 1:
100 bp Marker MBI F; Lane 2&3: Enpty Plasnid; Lane 4 5:
PpVAXI with esat-6.Figure 8 |In-vitro expression
anal ysis of the clones using ceil fee translation
system (A) Western Blot analysis of In-vifro
expression of Kinesin notor domain, Lane M Prestained
Mol ecul ar Wei ght Marker (MBI(r);Lane 1 & 2 : Invitro
expression of Kinesin from Chineric construct; Lane 3:
In-vitr s expression of Kinesin fromindividua
Ki nesi n- pVAXI construct; Lane 4 : Purified rLvacc
probed with VL positive patient serum (B) Western
Bl ot analysis Ip-vitro expreSS|on of ESAT-6 donai n.

Fob3: HesFHRT AT Y Aol Bk b region of

kingSINSGENE of LL@M#Q’:;& r BESnRIP" SR | At f
i ndi gl dual ESAT- 6- pVAXI construct&atLané ﬁ %S“ﬂ?fﬁbc?ctermm

tubgpatosis pcked aeparatal Yook tﬂlﬁﬂﬂﬂé@l actaserfom squemmg ary

verjficabof Bae f: 50T BySE WeER va *%Er@lﬁl%q enh); Lane 1 &
4 ' CIBRGY Hav IShesh! Moth! ®manR E\{sélg;d L506'T5:5CIohe é@élqg gsat-6
| MBri c vaccl ne construct |njec m ce group.
(R’M‘vﬁﬂ?ﬂ} gane scinsardl, doné @53 &eliEmpty Blisrkichesi n not or
domai n gene from

Figure 4: Generation of Chimera molecule Chimera construct and their specific
restriction sites.

Figure 5: pVAX-1-LDMT vector map with chimeric construct.

Figure 6: Restriction analysis of the chimeric pVAX-1® clones having kinesin
motor domain region and esat-6 region cloned together on two side of seif
cleaving FMDV-2A peptide. Lane 1, 2 & 5: Chimera with Kinesin (BstX1 & Apa 1):
Lane 3: Chimera with Kinesin and FMDV (BamH1 & Apal); Lane 4, 6 & 7:
Chimera with esat-6 {Hind TT & BamH1); Lane 8: 100 bp Marker {MBI®),

Figure 7A & 7B: Restriction analysis of the individual pVAX-1® clones having
kinesin motor domain region and esat-6 region cloned. Fig. 7A, Lane 1: 100 bp
Marker (MB@); Lane 2 & 3: pVAXI with Kinesin; Lane 4 & 5: Empty Plasmid;
Fig. 78, Lane 1: 100 bp Marker MBI®; Lane 2&3: Empty Plasmid; Lane 4& 5:
pVAX1 with esat-6.
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Indian isolate of L. donovani strain

MHOM | N KE- 16/ 1998. SEQ I D MO 2 Is the nucl eotide
w@egoense’ of esafc-b gene from Mycobact eri um PCT/IN2009/000093
tuberculosis Rv strain. SEQI D NGO 3 is the

nucl eoti de sequence of 2A peptide gene sequence from

Foot and Mouth Disease Virus (FMDV). SEQI D NO 4 is

t he nucl eoti de sequence of full length chineric

construct Kinesin notor domain gene, esat-6 gene and

FMDV 2A peptide gene. SEQI DNO 5 is the amno acid
sequence of chinmeric construct. SEQI D NO is the
synthetic oligonucleotide, LF SEQI D NG 7 is the
synthetic oligonucleotide, LR SEQI D NGO 8 is the
synthetic ol igonucleotide, ESAT-P,SEQ1 D NO 9 is the
Eiguten & i dnoiirg enpression dmalvsiBAnT &Bﬁmﬁlfﬁkm cdHi WAStransiation

!gg!MITCS The present invention provides a single
ne candi date for confrol of |eishmaniasis and

tubercul osis. This invention al so provides plasmd
construct nol ecul e which, when directly introduced

i niA} a Westeeh Bmtegnafws nbln-vmi a@réﬁzmwﬁsﬁvmtﬁsdnmam
humans | ndu 8 ﬁ F of E*o ﬁg rotei ns
Ll L 3 pigsEainad: Molesiar We lohe Lane 1 & 2: In-

ol ned GRS chapaEL KRigsi oim B 2aSkikct Cane 3: Invinro

mamal i euprambmﬁlfmwm indlividtad] Kindd18-pvdon tzﬁ'zsh@eﬁ Lane 4.
t he plasn1d IS taken up cell's and transl ocated

nucl eusPurified d vace P@bﬂfbﬁ&bliﬁ. pasitivexpatient senumy the
eukaryotlc cellul ar machi nery (ribosomes, tRNAs, and
ot her translation factors). The efficiency of uptake

ar(@)t heyeteneBiot AMafisis’lPFitfoce ihes<idly oPESAPY diibin. Lane M:
Prestained Molecular Weight Marker {NEB®); Llane 1 & 2:In-vitro
expression of E5AT-6 from chimeric canstruct; lane 3: In-vitro
expression of ESAT-6 from individual ESAT-6-pVAX1 construct; Lane 4:
Purified ESAT-6 probed with TB positive patient serum,

Figure 9: Splenacyte Proliferation Assay
Figure 10: IFN-y, IL-2, 11 -4 Response to vaccination.

Figure 11: DTH response to kinesin motor domain and ESAT-6 in chimeric
vaccine construct injected mice group.
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there is abundant evidence that it is sufficient to

provoke i nmune response in both T and 6 cells. There
WQRrHOAWSET al advant ages of imuni zati on w t h aPGER009/000093

rather than its gene product. The first is the

relative sinplicity with which native or nearly native

antigen can be presented to the i mMmune system

Manmal i an protei ns expressed reconbi nant™ in bacteri a,

yeast, or evenmammualian cells often require extensive

treatnment to insure appropriate antigenicity. A second

advantage of DNA immuni zation is the potential for the

i mmunogen to enter the MHC class | pathway and evoke a

cytotoxic T cell response. The first step toward

devel opnent of any vacci ne involves sel ection of

specific 20l NN PA-21C candi date for vaccine
BRIEFDESCRIPIOR OF'TH UENCES TNOTHE SEQUENCE DISTING

In-stir1co anal 1 of the am no acrd sequences nmentl one

I SEQ 10O No. 5 using MHC-I* prediction software which
SEQ D NOs js theppufleotigasequsndd Af kingsin mmiseHesizivgene fmm

I“dgaﬂ F@!ﬁt‘% Q/B\Loémgﬁ% g"'g"’bﬁk%@%@? 'Féi gg% e 1).

Parasites were initially isolated as Promastigotes in
NNN rmedi um from clinical sanples of Kal a-azar patients

SEQNID NOs Aigeihiel sucloatide detigoitieonf 8sat2p gent Mfraf dMibbhoferium

cont ai ni.ng 10% heat inactivated FCS. For routine

tubgeulesinBrEBRIsanpl es of the i nocul um cont ai ni ng
parasites were introduced aseptically into culture
tubes with 4 m of nedium 199 suppl emented with 10%

SEQCR HOf 3 wWeke nucleatida sequance of 2A peplide gene sequence from
Foot and Mouth Disease Yirus {(FMDV).

SEQ ID NO: 4 is the nuclectide sequence of full length chimeric construct
Kinesin motor domain gene, esat-6 gene and FMDV 2A peptide gene.

SEQ ID NO: 5 is the amino acid sequence of chimeric canstruct.
SEQ ID NO: 6 is the synthetic oligonucleotide, LF, SEQ ID NO: 7 is the

~ synthetic dligonucleotide, LR, SEQ ID NO: 8 is the synthetic oligonucleotide,
ESAT-F, SEQ ID NO: 9 is the synthetic oligonucleotide, ESAT-R.
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were p d in BOD incubator at 250C and the growth was

nmonitored at regular intervals by m croscopy. For mass
weumwowari on of the parasite, sanples of i nocuP@MN2009/000093

contai ning parasites were introduced aseptically into

200 M of ML99 containing 10% FCS in a 500 m tissue

culture flask and incubated in a cool ed i ncubator at

250C until md | og phase (7-10 days). The parasites

were then harvested and used for nuclear DNA

isolation. The parasites in their md | og phase was

harvested by centrifuging at 5000 rpmin a

refrigerated centrifuge. Parasite nuclear ONA was

isolated foll owi ng standard protocol w th m nor

nodi fications. Approximately 1-5 X 109 pronasti gotes

were lysed in 10 volunes of lysis buffer (NaC, 100 nM

n evrirrrins QR SenlderrRIA 10T Prot ei nase K/ m

2= . 5y AR EEE C for 3 hours. The kinbtop

t ntwr were sedinented y centrifugation at 27,000

X g for 1 hour and resuspended in TE buffer (Tris-HCJ
THepHprésdit TditidEDHhoviddes 8a0¥ingle\) vacdine rasdidate ONVAScontrol of
were isolated fromthe supernatants left after )
leishenaniasisaend fuberauipsixDRhis . invertien algscprevides plasenid construct

B e
manalads sobh pie hodi i atdiices e X biP@lhiBRS ob twad &hBsded proteins

equal vol une of phenol/chloroform m xture, mxin

simuisaraayisiyy within dhedanimnal e Thesembodimentycamprises 03 aonsinuct of
SER 17 . 0550 I Jiord o fwerion it SELBSH, anshicianed in
i 3ok VTSE VACLICTRE Wl B i Btken up
byseedls and: ransipcated to nucleus, where it is amenable to translation by the
eukaryotic cellular machinery (ribosomes, tRNAs, and other translation factors).
The efficiency of uptake and the expression of plasmid DNA may be low, but
there is abundant evidence that it is sufficient to provoke immune response in

both T and B cells,

There are several advantages of immunization with a gene rather than its gene
product. The first is the relative simplicity with which native or nearly native
antigen can be presented to the immune system. Mammalian émteins expressed
recombinantly in bacteria, yeast, or evenmammalian céﬂs often require extensive
freatment to insure appropriate antigenicity. A second advantage of DNA
immunization is the potential for the immunogen to enter the MHC class
pathway and evoke a cytotoxic T cell response., |

The first step toward development of any vaccine involves selection of specific
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centrifugation at 5000 rpmfor 30 m nutes at 40C. The

pel l et was washed with 70% et hanol, dried and
WO 2xoepefitded in TE buffer. The concentrati on aPCI/BYR00%4p0093
of the DNA was neasured by taking OD at 260/ 280nm The
DNA was stored at - 7Q0C until use. Simlarly Rv
strain of Mycobacterium tubercul osis was nai ntai ned on
U culture nedium For DNA isolation few isol ated
col onies were selected fromLJ slant and resuspended
in TE buffer . DNA isolation was carried out according
Aalhgast andard protocol 100 m of pelleted culture

€ €0¥pended in 400 m of TE buffer and proceed for
DNA i sol ation. The sanple was then boiled at 1000C
followed by treatnent with iysozyne, SDS and
candidate foravascinevdevedvmmant. The the babis ofaseyibos siunlis eard in-silico

B AR A o e oty SO
prafgebn %aﬂﬁ?@b é‘ﬁf:if/& .*51‘21"5:@ .gdﬁsﬁfrr#&ﬂffoﬁgﬁ”lgﬁé%&o §glected

]

m X1 ng thoroug owe »
-7 Kinegim Mator domiainiead .ESATe6 dovhainraslidhdwate fareghimietiatDi vaccine
wi th . isopropanol. The m xture was.sedi nented by

{Figuge ¢ ﬁifugati on at 10,000 rpmfor 5 minutes at C, The
pel l et was washed w 70% ef chanl, dried and resuspended
in TE buffer. The PCR for the anplification of kinesin

Pargiils- GegeNetinihs isrdsteor 52 Prapabifhvs Usi MON SRt fidhe clinical
i sol ated nuclear DNA. For kinesin gene the prinmes were

samples g ckalpaean pebienti apdqudimequentiy adapied He Bawsatk2s°C in
e 48, i 9095 SRR g PP Fo8ine THSitenance,
samples of the inoculum containing parasites were introduced aseptically into
culture tubes with 4 ml of medium 199 supplemented with 10% FCS. The tubes
were placed in BOD incubator at 25°C and the growth was monitored at regular
intervals by microscopy.

For mass cultivation of the parasite, samples of inoculum containing parasites
; were introduced aseptically into 200 ml of M199 containing 10% FCS in a 500 mi
tissue culture flask and incubated in a cooled incubator at 25°C until mid log
phase {7-10 days). The parasites were then harvested and used for nuclear DNA

isolation,

The parasites in their mid log phase was harvested by centrifuging at 5000 rom
in a refrigerated centrifuge. Parasite nuclear DNA was isolated following standard
protocol with minor modifications. Approximately 1-5 X 10° promastigotes wers
lysed in 10 volumes of lysis buffer (NaCl,100 mM, Tris-HC1, 10mM {pH 8.0),

!
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donovani K -i 6 strain is 2967 bp in length and has an
ORF fromposition 361 with a putative ATG starting
w@odoniend extends until the |ast base at posiRPEDIN2009/000093
2967. The primers with SEQ 10 No. 6 and SEQ 1O No. 7
were designed to anplify the kinesin notor domain
region. For anplification of esat-6 region patented
prinmers as nentioned in SEQ ID No. 8 and 9 of the
aut hor hinmself with WPO patent No. WJ 2005/061730 was
used with mnor nodifications. By using aerosol free
pi pette tips and keeping the pre-and post-PCR products
separately, anplicons carry over contamnination was
avoi ded. All PCR reactions were performed using

r ot ocol W|th a set of negative controls.
ED ﬁ\eﬂg&é’ ‘F“ﬁ?ﬁ | 199RG: Sapensyi ik?%éﬂtrﬁ%c dor Sdmuirs. The
DUl el £..9..00: ) ... ...l
king WAL IA Peu gl e Sidimppter B cnptneigidst 22 oiip g for 1

ha@Saﬁd rés ded iAnTE Tﬁﬂfemr@q# RSE. a? 51% EDTA 4 (pH 8.0)

mpl at e 3.00 2Jm ., steril ter to maké up
imb’ﬁl uthe tnudearo®Nds wese tmieted/vé‘mnkem suparhuﬁantd left after

sedfifiniiiob gt B KENAE: Tnest spermitinte e nclbatads svernight for

t f
o g G 31! T KT ONA i3  sevra

:}rcbau nedt &amlé%ﬁ/!(:mmo Sxtrdctions 5 by adding Dt&aua! volume  of
heRB| Ao 5 i BiTe hmisiid, dhoroyaph Biiawed brnsedimngation by
cent B0 by 5OGB GH1To el 0 CERERSE BT areqpigied by

addiPER1 oS tihet m!s_amseo"‘r meﬁodadn Grebgarsnde? golumes of 100% ethanol
el e %\‘5/ g‘gqre i'S 92;9?5? vvas vi sual i zed under

mixgd e, AR dpey fak drhquovibhe mixgurecwas sedimmyted by

cenirifugation at 5000 rpm for 30 minutes at 4°C. The pellet was washed with

70% ethanol, dried and resuspended in TE buffer. The concentration and purity

of the DNA was measured by taking OD at 260/280nm. The DNA was stored at -

70°C until use.

ﬁimi!aﬂy Rv strain of Mycabacterium tuberculosis was maintained on LI culture

resuspended in TE buffer . DNA isolation was carried out accardmg o the
standard prototo! 100 pl of palleted culture was suspended in 200 pt of TE buffer
and proceed for DNA isolation. The sample was then boiled at 100°C, followed by
treatment with lysozyme, SD§ and Froteinase K was given. The sample was then
vortexed and incubated with CTAB. The nuclear DNA was subjected to several
cycles of phenol/chloroform extractions by adding equal volume of
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The kinesin and esat-6 gene follow ng anplification by
PCR was cloned in a T A cloning vector. The PCR
wapqpbiofised DNA were resol ved on agarose gel anelCT/me009/000093
portion containing the band of interest was excised
with a sterile scalpel. The DNA was eluted fromthe
gel using gel elution kit (Q agen, Germany) follow ng
the manufacturer's protocol. Concentration of eluted
DNA was neasured by absorbance at 260nmin
spectrophotoneter. The gel purified PCR product of
interest was ligated directly in pGEMI-Easy vector. In
a 0.5 mM mcro centrifuge tube the follow ng
conmponents were added 2X rapid ligation buffer 5m,

Phﬁpéﬂ%i;&f-ﬁaﬁ %ﬁé %@ f?gnfé\gm%?nf@ fo \ﬁé\égg;‘ %dﬂ%iﬁggf’élﬂﬂ at
e

Theam.ﬂ@@ wiesadimeintsd \nr eemmmm’mt at 20,000 rpm fér 5 minutes at

transformation. The |igated m xture was t h
4°C; Thaspelietowaswashed with 70Pe athenal, drind W@g@nded in TE
buf%gl ls JM1 09 were prepared by using cal ciumchloride
thod, Approximately 5 ml of ligation m xture was
gently ix d wwth conpetent eel) 200 nml) and incubated
inice for 30 min. After incubation the cells were
ThepPERefor| thanamplifinalion oft kiae=in2&@ fasat-80aaer ovais performed as

beid it e oLV isRleiel il ﬁé%ﬁ&'ﬂ@é&eﬁﬁe L
dekﬁﬁeﬂ‘ tgi&%ﬁs%ﬂ\‘f%@ EEEQEQ@ cfa g T%&f\k"\ﬁ Wik kinesin gene
{Acengaionp|No. e Y 6D5BGE Jni iﬁbel @miajﬁen kinksinmgene | kequertiee from L.
dnngwlta?r%tei& %rs%raluq G %6% bp in length and has an ORF from position 361
with a putative ATG starting codon and extends until the last base at position
2967. The primérs with SEQ ID No. 6 and 5EQ ID No. 7 were designed to
amplify the kinasin motor domain region. For amplification of esat-6 region
patented primers as mentioned in SEQ ID No. 8 and 9 of the author himseif with
. WIPO patent No. W0/2005/061730 was used with minor modifications.

By using aerosol free pipette tips and keeping the pre-and post-PCR products
separately, amplicons carry over contamination was avoided. All PCR reactions
were performed using standard protocols with a set of negative controls.

The cocktail for ampiification of kinesin motor domain inciudes 10 X Tag buffers

5.60 pl., 1.25mM dNTPs B.00 pl., Primer Forward { 25 uM) 1.00 pl.,, Primer
Reverse{ 25pM) 1.00p, 0.5p) Taq DNA polymerase {5U/pl), Template DNA 3.00
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at 370C for 12-16 hours. The white col onies were
sel ected and checked for h insert. For screening
werasHi’vas i sol ated by al kaline |ysis nmet hodPCFB¥2009/000093
this the colonies were picked up with sterile
toot hpi ck and i noculated in 5m of fresh nedium The
cultures grown overnight were pelleted and the cells
wer e resuspended in 50 rr"M glucose, 25nMtris-Cl,
10"M EDTA (pH-8,D), a er resuspending the pellets the
cells are lysed by NAOH and 1% SDS, finally the
solution is neutralized by addi ng Potassium acet at e
and gl acial acetic acid. The cell |ysates were
pel | eted down by centrifuging at 12000 RPM for 5
i, Nt i LRt L | £C \, | .
e R TR P e vl B SOAELE T shfef el Rept in
theemahbtycler| (MiResie atby WSA)i folidw ed b BUtytied oF smplificadichy
the plasm d DNA was precipitated with isopropanol. Th
m xture was sedine pted by centrifugation at 10, 000

sintiHl et icAtiN nf 3586 48 fon WEs Rifeied oo 10K Tagputter 2.5
pl, L 25 mMUNDRs 4100 yb iPsinsérstfopw SR CZRM YOIt WPPARIE ReVRTse (2nM)
dqne_usi ng appropriate restriction ‘enzyné sites
ﬂ~5ﬂﬂanmﬁ1g. ?a@ u%m polymerase ﬁilfhad)smeaivspsate gng 5.88pb sserme water
' | . P j 16. 00
o e L haHRCe 2 gl b "B kS snatascer (0
e B S Ml O ML v o

vol u to 40. on was i ncubated at
370C for 6-8 hours and the products were anal yzed  on

1. 5%, | al ith standard | | i ght
TheaRpified FERGarduels etk ressdved 65 agapeessgebslestraphorésise The
gel WBS Visuaftfe SGHERE AR aPb I Warlsiih natdr YUve) (Figure 2 A & 2B).

e

The kinesin and esat-6 gene following amplification by PCR was cloned ina T A
cloning vector. The PCR amplified DNA were resolved on agarose gel and the
portion containing the band of interest was excised with a sterile scalpel. The
) DNA was eluted from the gel using gel elution kit {Qiagen, Germany) following
- the manufacturer’s protocol. Concentration of eluted DNA was measured by
absorbance at 260nm in spectrophotometer,

The gel purified PCR product of interest was ligated directly in pGEMT-Easy
vector. In a 0.5 ml micro centrifuge tube the following components were added.
2X rapid ligation buffer 5, pGEM-T Easy vector {30ng), 2.00p DNA (200ng),
1.00 pl. T4 DNA Ligase {3U/pl), water to make the volume upto 10.00 pl. After
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di gestion were used for sequencing and preserved as
gl ycerol stock. Al the sequenci ng was done by chain
W 2rpionEr? on nmet hod i n an aut omat ed DNA sequenBEF/IN20@1000093
Prismversion 7.0. The Sequences were anal yzed using
various software |ike Clustal W(nultile alignnment of
various sequence files), MHC prediction software.
Along with this, the sequence was searched for
honol ogy by using BLAST option from vari ous websites.
Fol | owi ng sequence variation the next work that was
carried out is the generation of chineric nolecule
(Figure 4 5). For this cloned fragnment as referred as
SEQ ID No. 1 and SEQ ID No. 2 were excised out by

minh PSRN L (e AR | BhfiafeB ki | Barmigt Fid,heStad for 10
mirditgeat 2P0 e santhles gale drdredel hapeoihi §Eﬁbﬁ:ﬁngﬁm 12

(figure 4). The reaction was set as follows
Buffer- 2.5 nm, Klne3|n nmotor domain-8 m ( | ng),

T 0 R s, o P, g5 Sbapen, The

comjpRiient tceligake- il@IQOMW}QeVﬁ} ad % ?Wﬂ WUM Qﬁt&r%cmemad

reacti on was al roceed to over nig
Approwimabelre? ild afoligatione mjstuse avas) g&a&l}*pmxe‘d adtlandmpet&nt celi

200! 92068 i PRSIAGh L i P e ARG b AN Qg[l)mTwere placed in

wa@bﬂﬁi &t% 'gfgg g?i%lé%nﬁf ( ?‘%&bﬁ?@.@ {anﬁﬁfng%%ﬁfﬁ Hafsferred

talmmter to nake up the volune to 20 M . (figure 5).
After litigation reconbination deficient and
endonucl ease deficient DH5 a- E.coli strain was

800 4/l 8P 25 Wit 758 ddBeld th el Bl bAd K BEPLS e Br U8R InuBSS with
shaking (150rpm). The celis were plated with 16pl of X-gal and 104! of IM 1PTG
on LB agar plates cantaining 100 pg/ml of ampicillin. The plates were incubated
at 37°C for 12-16 hours, The white colonies were selected and checked for the

insert,

‘ "Far screening plasmid was isolated by alkaline lysis method. For this the colonies
were picked up with sterile toothpick and inoculated in 5m! of fresh medium. The
cultures grawn avernight were pelleted and the cells were resuspended in 50 mM
glucose, 25mM tris-Cl, 10mM EDTA (pH-8.D), after resuspending the pellets the
cells are lysed by NAOH and 1% SDS, finally the solution is neutralized by adding
Potassium acetate and glacial acetic acid. The cell lysates were pelleted down by
centrifuging at 12000 RPM for 5 minutes. The supernatant was then subjected to
several cycles of phenol/chloroform extractions by adding equal volume of
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cl ones were sel ected on the kananycin plates and
pl asm d DNA was isol ated and digested with Bst Xl and
wa\pab/o(dsrhesi n not or domai n), BamH and Apal (RCTES000/000093
and PMDV regions), BanH and Hi ndffl (esat-6 gene) to
check for the insert (Figure 6). Further confirmation
was done using sequenci ng . The nucl eoti de sequence of
the chinmeric construct was nentioned In SEQID No. 4 .
The ami no acid sequence deci phered from SEQ I D No. 4
is mentioned in SEQ ID No. 5. Apart fromchineric
construct individual constructs were generated by
inserting SEQID No. 1 and SEQ ID No. 2 in pYAX-I
vector using protocol as described above. The

pherudfchictoftirme anbttouct Finglly eteesahRO DA Cﬂﬂ?aéﬁc ated with
a acCccCl ne

efficacy of chinmeric vaccine with I ndividu

iscpeapanalatide Mixtuir was7sedimppled by Rentrifigatiom gt 16000 rpm for 5
. el b kdd i .0 expr ession of_..Se nces, .

i85t |19 ST g, B SEARD Sl A ool gt and

fesﬁﬁﬂﬁ?icﬁﬁ ihTEB@at i on/ transl ati on system (Pronega) .

The reaction was set as follows: TNT quick master m x
40 m, purified chinmera- pVAX 1 construct (pVAX

- LDME) . Sml,, nuclease free water to. make yp the vol une
The, [PGAIG Salv b iy P SR VBB IC 688 SJoner iing, epippriate
: ) . 0 bl o .
estfeki, S0 SH88 MGRRFC VR0 R R e by Gkt The
reaghion eian sehas followyeBlasmid GMATL 6 Si0nd. GH%PAGE waetion huffer 4.

transferred onto pitrocel |l ul ose nenbranes (M1 1ipar@
0a l&gir ISR EREYTIR) ‘Srﬁ#[ E%UB r%?fuge whes teesaatesthepgdyme up to
| ewi i nst i c . Th
4&{}[@#{)?% Egﬁfﬁf"%% lgzézgfba‘t% 3t 870 17 B RALACLA Ble pradfiicts were
analyzed on 1.5% agarose gel along with standard molecular weight markers
{Figure 3). The positive cones containing the insert as detected by the restriction

digestion were used for sequencing and preservad as glycerol stock.

All the sequencing was done by chain termination methad in an automated DNA
sequencer, ABI Prism version 7.0. The Sequences were analyzed using various
software like "Clustal W (multile alignment of various sequence filas), MHC
prediction software. Along with this, the sequence was searched for homalagy by
using BLAST option from various websites.

Following sequence variation the next wark that was carried out is the
generation of chimeric molecule (Figure 4 & 5), For this the cloned fragment as
referred as SEQ ID No. 1 and SEG ID No. 2 were excised out by digestion with
appropriate restriction enzyme. The FMDV 2A fragment designated as SEQ ID
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5% ski mmed m | k; washed thrice for 10 mn each wth

PBS, pH 7,0,0.1% Tween-20, then incubated for 1 h at
WO ua01eSiperature with 1:50 dilution (in PBS, PEI/IN2009/000093

1% BSA) of patient sera and rabbit sera. The nmenbrane

was washed thrice with PBS, pH 7.0, 0.1% Tween-20, and

then incubated for 1 h at roomtenperature with 1:1000

di lution of biotin-conjugated anti-human 1gG ( in PBS,

pH 7.0, 1% BSA). Followed by incubation with secondary

anti body the nenbrane was washed and then jncubated

wWith primary substrate avidine conjugated to

hor ser adi sh peroxi dase. After washing thrice for 10

mn each with PBS, pH 7.0, 0.1% Tween-20, the blots

wer e devel oped using a DAB (Anresco) and 0. 1% H2Q2 as
__Substrate and bands were visualized directly on
Nomehtyas @il digested3duBBind i@l tdgmheogithi SEQ ID Y & 2figure
4 ;j:,g C%EHC vacci n%? S'Cﬁ‘gl ed_out in inbred BALB/c "

InT g Feagiion way 6t s, ‘@’Set Aurtespdovnl, Kinggin motor domain-8

. ~t aninal . . TS : '
ol (150: Sk €08 6, FLILD, FOY D TRuion-3 i Plag) T4 QA ligase -
1.5Tpb {§lamits hedral stebM\watap ea!nRik il . igati

rru#s)gl es vv)e}r e injected with 1050% ﬂ.!@g]? a s?l’ﬁ%o%ln The ligation
reaching yvas alipve B pisseed do asivamiplyitatod™. or i de to enhance

subsequent DNA absorption. Four groups of 6 mce each
were used for vaccination studies, cell proliferation,

ThE ok iiecie’qeirad Agh pRAfk FOPRRRE] KB Wik pyax:
ve&we_(awshﬁmﬁ.t hhed rgactions wesr seti aj dollaws wilOX buffer- 2.0 ul,
Chiitp ShotBles 13V F) UAE Vi Ernd 3 ) ad 1 10NA dgees- 1.0

(5 BRitsh drd SterfR0watbf th1Aske A Bk voRihd™d 20 . (figure 5). After

was transformed using pVAXI-LMDT with protocol as described above, The
ciones were selected on the kanamycin plates and plasmid DNA was isclated
and digested with BstX1 and Apal (kinesin motor domain), BamH1 and Apal
’:(Kinesin and FMDV regions), BamH1 and HindII (esat-6 gene) to check for the
insert {Figure 8). Further confirmation was done using seguencing.The
nucieotide sequence of the chimeric construct was mentioned in 5EQ ID No. 4.
The amino acid sequence deciphered from SEQ ID No. 4 is mentioned in SEQ ID
No. 5. '

Apart from chimeric construct individual constructs were generated by inserting
SEQ ID Ne. 1 and SEQ ID Ne. 2 in pYAX-1 vector using protocol as described
above. The individual constructs were generated to compare the efficacy of
chimeric vaccine with individual vaccine candidates { Figure 7A & 7B).
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of DNA construct in PBS was injected into the sane
regi on of the nuscle as the bupivacaine injection. Two
woeeak®16&ft er | mruni zation, ani mals were gi ven PCDE{2009/000093
dose. Mce were sacrificed 2 weeks follow ng the final
i njections and spleens fromthe mce in each group
were di ssected out, aseptically. Spleens were renoved
fromm ce under aseptic conditions on a sterile dish
contai ning RPM 1640 nmedia. Single cell suspensions
were prepared by grinding the spleen wth disk bottom
of the plunger of 10 m syringe. The 5*10 m of RPM-1
640 nedium was added to it and the contents were ni xed
_to hompgeneity. The di sh was kept undisturbed for 2
Wf: Wh&dﬂﬂ%te ﬂléﬂ cprapers llllﬁgﬂﬁﬁtljagﬁd mmﬂfi&ﬂt ofl Muenfgs in-vitro
sl ow.v. s were pellet trifugation at .
expr8ud, aralys Wopdaltiod aub g 88 caupled kansetiontranslation
< ig&g&;ap&i, n&Y ym{y._' s vidtOestnicane ! ' = H .
"ol I'ect ernﬁg”'\'/\'és'ﬁl ng%}eﬁ'é"ﬁé’f"l Bt "Gﬁiég#sgﬂmka%ﬁfw 40 o,
purifiedr chimery-spVAKr Yt turataice f{pVAhP—LM'%ﬂ B! Agclb el frelhfater to
than resuspended to density of 2.5xI 06 cells/m in
el HP 108 yokBAe &0 30ng- 10% FCS and 0.05 M 2-

mer captoethanol. Fromthis S x | O cells were added
to-200 M of RPMM 640 29nedia with 10% FCS in 96-wel i

Innbrdee Yo cHaek 3Rk | SphBsing ¥ o IR e 4 .
qu t OQZﬁ c( Cg%ggsa&ﬁ n A) ,ﬁt}%’ nes&%g?g‘nd %gg##gggﬁ@%aﬁ 6 domain,
wesherrc blotsanalysis rasncarniedbaute Theoin-vitr® feagtion ahndur206F protein

w%;? ﬁ%@%ﬁ?ﬁﬁéiﬁ%?ﬁl@% %Q%O{ M%n y%?tog/?e?'ye | gnttg ‘nitrecelluloss
sl i)y b oy SRR AR LA, i
foliteeingi the dnefrsebidve© of, thel manofachurenothe ineaibrans wablocked with
5% ' skimed mik; washed Hrice for 10 min sach with PBS, pH 7.0,0.1%
Tween-20, then incubated for 1 h at room temperature with 1:56 dilution (in
FBS, pH 7.0, 1% BSA) of patient sera and rabbit sera. The membrane was
washed thrice with PBS, pH 7.0, 0.1% Tween-20, and then incubated for 1 h at
room temperature with 1:1000 dilution of biotinconjugated anti-human‘ Igh { in
PBS, pH 7.0, 1% BSA). Followed by incubation with secondary antibody the
membrane was washed and then incubated with primary substrate avidine
conjugated to horseradish peroxidase. After washing thrice for 10 min each with
PBS, pH 7.0, 0.1% Tween-20, the blots were developed using a DAB {Amresco)
and 0.1% H:0: as substrate and bands were visualized directly on membane
(figure BA & 8B). |
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5 mg/mM) was added to 200 mJ} of nedi um and i ncubated
for 3 h at 370C . After incubation t_he cul ture nedi um
worsoesoved and dark bl ue formazan crystal s WeCEIN2009/000093
di ssolved in acidic isopropanol ( 100 mMl . of 0.04 N
HC in isopropanol). Color formation was neasured at
570 nm wusing EUSA pl ate reader (Biotek Instrunents,
USA). Wells with Concavalin A served as positive
control while wells w thout any stinulant served as
negative control (Figure 9). The level of IFN - vy, |
L-2 & IL-4 were also determned in culture supernatant
usi ng Endogen nouse IFN - vy, IL-2 and IL-4 EUSA kit
. (Pierce Biotechnol ogy, Inc. USA) according to
Therdrirdagandaityp stidyc gar thei ghimerioyaccie vedsovarried out in inbred

BAGRRCPAE G RS Fahnahbetmes RerSvaloioC atie' ahimal ethics
oL S DU e DAL ik W LU 158y, Two o
hefarsi DNAvnoculations the quadricém-niscleChseny iiectad witlyd 00 pl. of 2

.al,.so shown, that.vacgcination wth chimeric DNA resulted
SO0 SOBEHPNEN Yot 2 %o PHRIVARRINEmYdreghiotide cte sabarw subsequent

ONE A bt 5 LS e BERRP oL e,
ce tbﬁ;ﬁﬁfmgﬁm;qztakmqn:bddcﬁm andl aﬂibiid?%ggmﬁsfe@t“rﬁehﬁrst group of
chinmerjic effec

, i¢ vaccine may represent an i ve vaccine
micg Wag é@;ﬁﬂﬁﬁjg wHth chimerdn svastructndhr sacopdrand third groups were

inigid, Ry Oal RIE3i ol & PaREAAE vl sisthisii rgspectively.
Mice Upjeetdd witht 8mptdiplesaid firfeak cohtrofl ForiDRA Sh é%ﬂt?{ 100 ug

each other. Further protection studies are nee d
of B¥ALonsimaatd RS wes\bjeskatbintatthe samea region of the muscle as the

bupivacaine injection. Two weeks after immunization, animals were given
booster dose. Mice were sacrificed 2 weeks following the final injections and
spleens from the mice in each group were dissectad out, aseptically.

Spleens were removed from mice under aseptic conditions on a sterile dish
‘ containing RPMI 1640 madia. Single cell suspensions were prepared by grinding
the spleen with disk bottom of the plunger of 10 ml syringe. The 5-10 mi of
RPMI-1640 medium was added to it and the contents were mixed to
homogeneity. The dish was kept undisturbed for 2 min. and the clear
supematant was pipetiad out slowly. Cells were pelleted by centrifugation at 4°C
- at 250xg (Sigma Centrifuge) for 10 min, The pellet containing erythrocytes and
splenocytes were collected. Washing the pellet once with 0.9% ammanium
chloride lysed erythrocytes. The splenocytes left were than resuspended to a
density of 2.5x10° celis/ml in RPMI 1640 containing 10% FCS and 0.05 uM 2-
mercaptoethanol. From this 5 x 10° celis were added to 200 i of RPMI-1640
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The foll ow ng exanples are provided to illustrate the
present invention w thout, however, limting the sane
W@ beoe10577 EXAMPLE 1- Sel ection of for devel opnRGE/IN2009/000093
Chineric construct In the process of devel opnent of a
chimeric vaccine construct the first step involves the
i sol ati on of genes. Three gene regions were sel ected
for preparation of this construct. This includes the
esat-6 gene of Mycobacteriumtuberculosis, Kinesin
not or domai n regi on of Lei shmani a donovani, and Foot
and Mouth Disease Virus 2A peptide gene sequence. The
ESAT-6 anti gen coded by esat-6 gene is one of the
maj or secreted proteins found in Mtubercul osis

medial with d 0fh |R0Saine86-wedl piates. b delistwar! Sfhulabdd wuth i gﬂ;‘weii
cellmediated immunity in the early phases of infecti
of mitogenptiarsavaliady, l%n&m |amtsESATfﬁalanhgelaJ TheTeells were than

B3840 SoB S Blnd Y SE, bR b S5 9 o5

t

hurfidieg! SE%"%%%%“??‘ﬁ%ﬁe"“nﬁi‘?—ﬁé%?#W&ﬁ?fo z“ﬁé‘*&‘?‘ﬂﬁmﬂf“'?-ﬁ'

dipiesyyitetr agelivam- Byt]'«:gtde f{ Sigma e'ddt(‘dgc Sl hgusc;dﬂé; ddS At cadshy as
ens as we S cO ecrete

desBHd P ERRIES, itk 20Ba” SO IROnA b 1 45 SEiey 1T solution (10 4,

5 MuRhRES acded fo 208 A8 hEAORE 80 BicbaliT1ch I 7L Afrer

mt;uiaﬁbnfme adbge miscilrmndas iemayed’ shd darlo bm.iél’ @nﬁﬁzaﬁ%fysta!s
functlon to secrete nenbers of the ESAT-6 and P-1i0O

werg dissqlyed dnviacidis isopiRandlel 08t slagafs0fdyNOHCL rmdswapanm)
Co!%gd?g\%gg S"ﬁ%g ﬁlggsﬁre &t %%p t't?s?ng %éﬁgﬁat% rea er {Bmtek

Instruments, USA). Wells with Concavalin A served as positive control whils
wells without any stimulant served as negative control {Figure 9).

The level of 1FN -+ IL-2 & TL4 were alsp dete.f. ined in culfure supernatant
using Endogen mouse 1FN - y, IL-2 and IL-4 ELISA kit {Pierce Biotechnology,
“Inc. USA] according to manufacturer protocol {Figure 10).

The above experiments revealed that Chimeric DNA vaccination generated
cellular immune response against the expressed proteins resulting in the
production of significant higher levels of 1FN-y and IL-2 {TH-1), and lower levels
of L4 {TH-2Z}. Cbservations have also shown that vaccination with chimeric DNA
resulted in generation of cellular immunity, which was superior to the individual
vaccine molecules encoding ESAT-6 or Kinesin Motor protein (Figure 9 & 10).
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conserved anong other strains of Mycobacterium Thus
devel opi ng reconbi nant vacci ne based on s t - gene
WQ ou0/0ney7 provi de protective response agai nst BCTIEY2009/000093
pat hogeni ¢ strains of Mycobacterium al so. Lot of work
has al ready been done to show the efficacy of ESAT-6
as suitable candidate for vacci ne devel opnent, Anong
t he various vacci nes devel oped based on ESAT-6 til
dat e i ncl udes reconbi nant BCG havi ng esat-6 gene
insert within, esat-6 subunit vaccine, and conjugate
DNA vacci ne havi ng Mycobact eri um tubercul osis genes
MPT64 / AGB5B, and ESAT-6 as candi date antigen. All
thi s vacci nes devel oped have shown good efficacy and

- - b f t ' i , .
8 16088 PR S TAEI v o
repoitindiare effeckied vangine shdesd AgdiRst DNASRovaMPRRYAN tuberculosis

MS?-.';& L?.,d',j,,s al ready known for 1nducing Th-1 specific
LrEkiionse 1 SAVet cpnugressiginel botlo dhe rpenccrsuilierin generation of

NSkl Wse reveai egd that,i s cluster
st Rtolel ARG g2 elid SHEBGiace Gtk ohoash proteins over
eaghpothie. FeptierCordiddiion S0idied Bre Il raGh

not or domai n of Lei shmani a dono%gﬁ%&?g gé rrééjnln]géﬁé%f’ the above
obseration. protein superfanily. In Lei shmani a donovani it

has b n found to play inportant role in ceil division

and i n&acel lul ar transports of various cargoes,

Thenflioing exampldCare. Srodriagl toci hDirs 8 Mibn %

, and p@?pskeret al fil aﬁrrgﬁts aﬁﬁﬁﬁgﬁe%@§§%€@§%éﬂ without,
howevagtlimiingdhe sametheretn.i de sequence and anino acid
sequence | evel, denonstrating 80-90% identity with
ot her Lei shmani a species and 35-45% identity in

EXAMPLESIS such s
Selectian of gencs for development of Chinerlc construct

In the process of deveiopment of a chimeric vaccine construct the first step
. involves the isolation of genes. Three gene regions were selected for preparation
of this construct. This includes the esat-6 gene of Mycobacterium tuberculosis,
Kinesin matar domain region of Leishmania donovani, and Foot and Mouth
Disease Virus 2A peptide gene sequence, |

The ESAT-6 antigen coded by esat-6 gene is one of the major secreted proteing
found in M.tuberculosis culture filtrates and is a dominant target for cell-
mediated immunity in the early phases of infection in TB patients and in various
animal models. The esat-6 gena of Mycobacterium tubsreulosis belongs to esat-&
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trypanosones, nouse and humans. In addition to its
classical role, we have recently shown that

WO proodom nant repeat regi on of the Kinesin gRCEINGAE/000093
hi ghly sensitive and specific for diagnosis of
| ei shmani asi s and was named as Ld-rkEl b. Ld-rKE16 was

found to be extrenely (100% specific with no false
positive reaction in control sera. The anal ysis of
Ld-r KE16 antigen in an EUSA format with sera from
confirmed VL and PKDL patients from India, Pakistan
and Turkey showed 100% sensitivity. On the basis of
the previous findings we carried out In-silico of the
ki nesin anal ysis using the two Prom scuous MHC Cl ass- |
Bj ndi ng Peptide Prediction Servers. The servers
muigene demilicarubbas five copies afesclusten of fveraipissetfnkisteppfiesat-
20 e baste of Rhysi ochem ¢ r rties of the
6 I35, T Bl coBfBHS Ry Teul A (i and P sifesat-6)
gerRPfEnilies (efRbdibRY Bedte Lédi L Crahie&Chhdhdi
ROFNINEY (ehRbding Sectbtdy ?fe‘fgd.‘b%h%"ﬁ?‘g% éy%félpéhi%eﬁgét éngding
secredethe| dedire atl masodiateds isabtilisin dike a sagiﬂﬁi fdtgasd S gﬂﬁtiﬁh ABC
e LACCI NE i.date. | [ The 2A peptide Foot and Mouth
trangpiths, & P%%“@Eﬁvﬁ%"tjﬁ%’s | aik Hthab| memhs ane-easaminted proteins.
ThiKi fRefHp e d aghne- L ng r ection. of,.
{NEmbRafe aSRiary DEUE ey BRETARY BroBTE e dulction to

secrete yemmbetopf tie EOATHE antl ORPA10 phote ik FdrRilie8Y%and the proteases
[ gdl,w ual, .expression of both esat-6 and Ki'nesin gene.
may| 0§ inolyed in precessing heosrareled peatide ks genechister Was also
| L8 Lo Sd j enes. LE 2 -
condggPYel hipif BAFR F0ne bt Bkt il cevRlopim faspmbinant
vaccimulbesnl off esat-6 gene Joci may provide protective response against other
pathogenic strains of Mycobacterium also.

Lot of work has already been done to show the efficacy of ESAT-6 as suitable
candidate for vaccine development. Among the various vaccines developed
based on ESAT-6 till date includes recombinant BCG having esat-6 gene insert
cwithin, esat-6 subunit vaccine, and conjugate DNA . vaccine having
Mycobacterium tuberculosis genes MPT&4, AGBSB, and ESAT-6 as candidate
antigen. All this vaccines developed have shown good efficacy and promised to
be one of the future candidate for vaccination ~against Mycobacterium
tuberculosis.

Thie amee 4R ey IS PR N, o e e arces e S e e .
The candidate Kinesin motor domain region o
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g"ne- The primers capable of anplifying the coding

regi ons of Kinesin notor donmain and esat-6 genes have
whean/odsvel oped. The prinmers are designed in SPCHIN200%000093

that they include restriction sites also for there

efficient cloning in specific vector. The sequences of

the primers for anplification of kinesin notor domain

are mentioned in SEQID No. 6 and 7. Simlarly the

sequences of primers for anplification of esat-6

region are nentioned in SEQ 1D No. 8 and 9 . Foll ow ng

there anplification using Pfu DNA pol ynerase they are

cloned in pGEM T vector, purified and a a sed using

aut omat ed sequencer (Figure 3). Finally they are

joined together on two sides of self cleaving peptide
in-gilico prplyselehaviofevelidd that itrisasssiaster of MMRIETI binding epitopes

uences With restriction sites, thus allowing ~ t

clugtesh 1 6 eptide seqdeiyne [, Dbe wegereding fomkinesiramotor domain of

. | . ' ] i f EMOV.2A tid .
LR A, B gl o YOARNH B3t SV ebenans
dorigRhi itchdsOlie @D AUARBILY HBHOREAPRAE in FPNIVESSH ARG Gracellular

havi ng nore than 90% percent cleavage activity were
iranspostst o &H;!w% ngtf@,ohﬁ&uﬁ?awidew a:hgalﬁiha% | ltrgen protein

2. . Y ) { o E g ) E ﬁton ITe i or
corf P2t Sl 000 Bl AR Bt Bl EoRuvl i Satge both
nuchtids %?q!é@!‘ice.arﬁahﬁf B |akicP ;&gﬁg&ge; Sy f aghi&%ﬁgﬁxgt%@ﬂ%

Swi tzerl and. The sequence o ne wWas nentl one

idergiiip wibhndher Leixiwvianta species and 35-45% identity in organisms such as
trypanosomes, mouse and humans. In addition to its classical role, we have
recently shown that immunodominant repeat region of the kinesin gene was
highly sensitive and specific for diagnosis of lecishmaniasis and was named as
Ld+kE16. Ld-rKE16 was found to be extremely (100%) specific with no false
positive reaction in control sera. The analysis of Ld+KE16 antigen in an FLISA
format with sera from confirmed VL and PKDL patiants from India, Pakistan and
Turkey showed 100% sensitivity.

On the basis of the previous findings we carried out In-silico of the kinesin
analysis using the two Promiscuous MHC Class-I Binding Peptide Prediction
Servers. The servers predict the specific epitopes using neural network and on
the basis of physiochemical properties of the epitope. The study revealed cluster
of MHC-I binding epitopes that have high éfﬁnity far cytotoxic T-calls in kinesin
mator domain region (Figure 1). This let us to believe that kinesin may be a
promising Leishrmania vaccine candidate.
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Geiteration of Chinera nolecule The cloned fragnent as
referred as SEQ ID No. 1 and SEQ ID No. 2 were excised
W@i100y05d1 gestion with restriction enzyne. ThePEVDZO@®A00093
fragment designated as SEQ ID No. 3 was al so di gested

out and iigated together with SEQID No, 1 2 (Figure
4). The ligation reaction was set as follows: 10 X
Buffer-2.5 m, Kinesin notor domain - 8 m . ( 1 ng),
esat-6 gene- 6 mM (lg), FVMDV 2A region* 3m( 1 ng), T4
DNA ligase | .S mJ (6 units), and sterile water to make
up the volunme to 25 nmp . The ligation reaction was
all owed to proceed for overnight at 40C. J5EXAMPLE 5
Sel ection of Vector and C oning of Chinmera and
I ndi vi dual Genes In pVAX-1(r) vector The DNA vacci ne
expressing protein of Mycobacterium tubercul osis and
Lei shmani a donovani was prepared by introduci ng gene
The! 284 fl FdBtt Hﬁlﬁ MRS DiseBSE  vifud SRR A%inker molecule
Lel's nia donovani kinesin notor domain region into

betverarakiresire apd esst-SngarectThe remden for skleetion fatm génd & that
drive thelgx ressji.on of the genes. The vector sel ected

the,pepfidaxca r SRS sRAUeRER Serves a5 auipprateelysic elpment thus

sRg BRI SR 4 S R S T50EH o, Dty
propectycthasmidkablitusatnl fobchinea &xatbslonof diftant seiaye

CW pronoter for high I evel expression in wi de range
of mammal i an cell, BGH pol yadenyl ati on signal for

Exgﬁm_t_ transcription term nation n pol yacenyl ati on
. kananmycin resistant gene for selection

Primer designing for isclating of Kinesin Mctor Domain and esat-6
gene-

The primers capable of amplifying the coding regions of Kinesin motor domain
and esat-6 genes have been developed. The primers are designed in such a way
that they include restriction sites also for there efficient cloning in specific vector,
The sequences of the primers for amplification of kinesin motor domain are
mentioned in SEQ ID No. 6 and 7. Similarly the sequences of primars for
amplification of esat-6 region are mentioned in SEQ ID No. 8 and 9,

Following there amplification using Pfu DNA polymerase they are cloned in
pGEM-T vector, purified and analysed using automated sequencer (Figure 3).
Finally they are joined together on two sides of seif cleaving peptide{2A peptide
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thus mnimzing allergic response and |astly the nost
inportant feature it have been cleared by FDA for its
W@ ppbHotr?i on as DNA vacci ne for preventive i nfRBCE/IN269/000093
di seases. The cloning of chinmera nol ecule in pVAX-I
was carried out using basic cloning strategy. Both
chimera nol ecul e and pVAXI vector was |inearized by
restriction digestion. Followed by the nol ecul es was
ligated using T4 DNA |igase. The reaction was set as
follow 10X buffer* 2.0 m, Chinera nolecule- 15 ml.
(6 my), pVAX-1 vector-2 m. (2ng), T4 DNA ligase- 1.0
m ( 5 Units), and sterile water to make up the vol une
to 20 m) (figure 5). After ligation reconbination
defici ent J6and endonucl ease defi ci ent DH5 a- E coIi

SFMWP LSRG C!'.;E’trfﬁ'.f Q&Sﬁg; ggh‘f‘r d%g’%(uu FESy it :tutéw u:ua a& 'v't'i:“:§

descri bed aboye. "Apart I'meric cons

:rdswdﬂai duptesstorstof ussth genes dlomo gameriet ablkeuls] Thendetails of

syiiPapasT VRV ghcsntics MAEnes beloe 1 cconbi nant

nol ecul es generated were screened using antibiotic
pressure selection. Finally the piasm d ONA was
purified fromthe reconbi nant col onies. The nethod

es al kaline lysis, RNase treatnent, isopropsnol
Eim 3:mion andflnally purification using suitable

syﬂlﬂ"gk *,:?m %aghtdpr anal ysis of the purified
cure

|asm carried out usi ng restriction
Forralver mepsipred pHEIpsan MDY ssaAncrohariog seore than 0% percent
cleavage activity were selected on the basis of database search, Finally on the
basis of there length and restriction map for cloning in vactor, 58 bp sequence
with 97% cleavage activity was artificially synthesized from microsynth,
Switzerland. The seguence of the gene was mantioned in SEQID No.3.

EXAMPLE 4-
Generation of Chimera molecule

The cloned fragment as referred as SEQ ID No. 1 and SEQ ID No. 2 were excised
out by digestion with restriction enzyme. The FMDV 2A fragment designated as
SEQ ID No. 3 was also digested out and ligated together with SEQ ID No, 1&2
{Figure 4}. The ligation reaction was set as follows: 10 X Buffer-2.5 ul, Kinesin’
motor domain ~ § pi. {1 pg), esat-6 gene- 6 pi {1g), FMDV 2A region- 3y {1 pg),
T4 DNA ligase - 1.5p1 {6 units), and sterile water to make up the volume to 25
pl. The ligation reaction was allowed to proceed for ovarnight at 4°C.
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The ability of the reconbinant chineric construct to
express ESAT-6 and ki nesin notor domain was studied
WO po191016587 usi ng TNT coupl ed transcri pti on/t r anBCHIN29¢p/000093
system (Pronmega) according to the manufacturer's
instruction. TNT uses a coupl ed
transcription/translation reaction for in-vitro
protein synthesis. Transcription and translation take
pl ace sinmultaneously in the reaction: while t e RNA
pol ynerase transcri bes the tenpl ate gene, the
ri bosones provided by the TNT start to translate the 5
end of nascent nMRNA. In order to check the expression
of kinesin notor domain and ESAT-6 domain, western

EW ysis was carried out, The in-vitro reaction
tu of protein J7was resolved on 16% Tri ci ne

samﬂﬁawmﬂrﬁsm.eﬁ.ﬁtsf mﬁa‘ﬁml hﬂk!oiﬁﬂiﬁﬂhﬁfrtﬁénes I
&MII‘!& b) using a semi-dry blotting apparatus
MmoteruUsp) fol lowing the instructions of the
manuf acturer. The nmenbrane was bl ocked with 5e/ o
skimred m | k; washed thrice for 10 min each with PBS,

TRY DA bl e Ptk 4 Wl o B
L&iﬁxxpanb hnice s msapaaphreébbyt mﬂfdﬂxmﬂﬂ@eﬁnﬁhf aﬁ%cﬁwi:tenum

dthru: Wtf}PEﬁ . 1% Tween-20 f and
S BEOsHE GEat-BA0ln 2nd el e dobinanitinein mater domagpregion

il thenfflafitn orbador BRI U8, kB Dol | b drve the

am&mﬂamﬁ thatgdrady Iﬁmvmbrsat&thamWI@l&ohhwmagen,
i ncubated with primary substrate avi di he conjugated o

shubder yepteh pihabxramsde Attesnedaensihy using come beotarial strains
{pﬁ%@&%tﬁr@ﬁs H-%;g% fg%#;/; TME R rnagéﬂ hﬂ? xfgci%r “suitable for this
applicatin are that it have CMV promoter m_r high ievel expression in wide range
of mammalian cell, BGH polyadenylation signal for efficient transcription
termination and polyacenylation of mRNA, kanamycin resistant gene for selection
thus minimizing allergic response and lastly the most important feature it have
been cleared by FDA for its application as DNA vaccine for preventive infectious

diseases,

The cloning of chimera molecule in pVAX-1 was carried out using basic cloning
strategy. Both chimara molecule and pVAX1 vector was linearized by restriction
digestion. Followed by the molecules was ligated using T4 DNA ligase. The
reaction was set as follow: 10X buffer- 2.0 pl, Chimera molecule~ 15 pi. (6 pg),
pYAX-1 vector-2 pl. (2pg), T4 DNA ligase- 1.0 i ( 5 Units), and sterile water to
make up the volume to 20 il (figure 5). After ligation recombination daficient
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and 0, 1% H2Q2 as substrate and bands were visualized
directly on nenbrane (Figure 8A and 8B). EXAMPLE 7-

wo paroiogenl clty of Chinmeric and I ndividual ConBET/NA09/000093
Study on the inmunogenicity of the chinmeric construct
using BALB/c m ce nodel is i progress. The study
i ncl udes vaccinati on of BALB/c mce foll owed by
nmeasurenent of IFN-g, IL-2 and IL - 4 responses,
Spl eens were renoved from vacci nated m ce under
aseptic conditions on a sterile dish containing RPM
1640 nmedi a. Single cell suspensions were prepared by
grinding the spleen with di sk bottom of e plunger of
10 m syringe. The 5-10 m of RPMM 640 nedi a was added
to it and the contents were m xed to honogeneity. The

o RS0 R T 0 o B o v

LDEE & ithedoineet g0 Hesdribgalt lpasat  40C at 250 xg (Sigma
Centrifuge) for 10 mn. 38The pellet containing

eryt hrocytes and spl enocytes were col |l ected. Washi ng

t 1 et ith 0..9% ' | oride | d
Aol soBE Sl S AR et i koot by
clofip°gsit9 8id 1D ot oLomall) R o BIRICE THIE phftocol as
described zboval Al thauerambianbnioleatiles yenora¥6d waire sehedred using

After addition of. mtoagep (Concavalin A) and . .
antiRiofit € e G Grfioh, Al ‘e " Bfasids Ditheps purified from the
I addi of [ d : 1 - 5
rcBRR SRR TIPTAEN . IheBofeie W Rt~ fgmens,
isoprepeachpmeeipiatiohanedifatly phrifieytornusiBgQUitableghumifation «it.
containing 5 CO2 and 95%
Further analysis of the purified plasmid molecule was carried out using restriction

digestion {Figure 6 & 7} and sequencing.

EXAMPLE 6-

In-Vitro Expression Analysis of the Clones

‘The ability of the recombinant chimeric construct to express ESAT-6 and kinesin
motor domain was studied in-vitro using TNT coupled transeription/translation
system (Promega) according to the manufacturer’s instruction. TNT uses a
coupled transcription/translation reaction for in-vite protein  synthesis.
Transcription and franslation take place simultaneously in the reaction: while the
RNA polymerase transcribes the template gene, the ribosomes provided by the
TNT start to translate the 5 ~ end of nascent mRNA.

In order to check the expression of kinesin motor domain and ESAT-6 domain,
western blot analysis was carried out, The in-vitro reaction mixture of protein
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hum dity. Proliferation was neasured by Tetrazolium
(MIT) assay (Figure 9). EXAMPLE 8- ZFN-g IL- 2 and IL-
wa2deversti on i n Spl enocyte culture of m ce | n PEEP®IEKE000093

to vaccination- The splenocytes culture (isolated from
mce) was set up in 96 well culture plates and 5 x 105
cells/wel! were dispensed and anti gens/ mtogens were
added to triplicate wells. At the end of 48 h,
super natant was harvested carefully fromeach well for

ne . .det ey m nation. -2 and IL-4 in the

WYt okir , ) L ]
W, JEFOE SR 4o dEEBETSRSAPRGE randramntustish anbasetrocelufose
bR b 80 O PRI TR 20
dvei f metr ' t -
e e ey IagE, B e o€ Bgfia wi
5% oRkimmed: rgilk;pulaghed thyise fiay pld mmeam:wfsm ABB)pH 7.0, 0.1%
‘ t pad [ I .
EERRE R PR ERRY 3 i £08, B tRie b a.f S tion ( i

PRShipRer7.0, 3G CBBA) wr}ﬁt{wtsers%dgg%m sakd efh%’ﬁﬂggiﬂr?rgng was

each animal was 1 njected in a hi oot pad wi

washed dheire sothi B, pHot &, §. 6 Twiehrifyianddthen innibated for 1 h at
acterium.tubgreul asis in.20.mM of PBS Footpad .

fﬂ%@?ﬁﬁ?@ﬂ%ﬁ Wikth£008 ﬁ‘iﬁﬁ?ﬂéﬁ'ﬂhﬂatm-@amusa?ec{aanw%umgs {in
PREL 195 ,7.8Nq ¢ X Fhllnbr 2 C RO b i i

di mr en'cgo%gtgs éﬁﬂiﬁﬁ}bﬁh kﬁr:%g‘é“ 0 ?ﬁg‘?fe" %gﬁﬁbdaagé antibedy the
mambiapeariad wiashed hndarthew eincabatedh evithhineivears Ssgtistiahe avidine

f.oo;{;%,d§ I ce . ap . . . . .
conjugated o hoseradish peroxidase. After washing thrice or 10 min each with
PBS, pH 7.0, 0.1% Tween-20, the blots were developed using a DAR {Amresco)
and 0.1% H0; as substrate and hands were visualized directly on membrane

(Figure BA and 8B).

EXAMBIF 7-
Immunogenicity of Chimeric and Individual Construct-

Study on the immunogenicity of the chimeric construct using BALB/c mice muodel
is in progress. The study includes vaccination of BALB/c mice followed hy
measurement of IFN-y, IL-Z and IL -4 responses, Spleens were removed from
vaccinated mice under aseptic conditions on a sterile 'dish containing RPMI 1640
media. Single cell suspensions were prepared by grinding the séleen with disk
bottom of the plunger of 10 ml syringe. The 5-10 mi of RPMI-1640 media was
added to it and the contents were mixed to homogeneity. The dish was kept
undisturbed for 2 min and the claar supernatant was pipetted out slowly. Cells
wers pe!!eted by centrifugation at 4°C at 250 xg (Sigma Centrifuge) for 10 min.
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i noculated with 20 m of PBS (Figure 11). 40SEQ DNo.
1- Kinesin Mdtor Domain Nucl eoti de Regi oo-
WG 2AMBOACCCT TCCACT GT GCCGCGT GAGGCGGAGCGGEGT GAAGEHMITRER® 00093
CGCGTGCECCCCCTAAACGAACGT GAAAACAAT GCCCCGGAAGGGACGAAA
GT' GACCGT TGCGGCGAAACAGECEECCGCCGT GGTGACGGT CAAGGTCCTGG
GAGGCAGCAACAACAGCGECGCCECCGAGT CGATGEGGACT GCAAGECGEG
TAGCGCAGGACTTTCAGT TCGACCACGT GT TCTGGT CTGT GGAGACGCCGGA
CGCGT GCEECECGACCCCCCCGACCCAGECAGACGT GT TCCGGACGATCAEGG
TACCCCCTGGTGCAGCACGCGT TCGACGEGT TCAACTCGTGCTTGT TTGCGTA
CGGGECAGACAGGGAGCGEEGAAGAT GTACACGAT GATGEGCGCGGACGTGAG
CGCCCTTAGT GGT GAGGECAACGECGT GACGCCGCGEGATCTGCCTGGAGATC
TTTGCCCCGAAGCCGAGCGT GGAGGCGCAGEEECACT CCCGGTGGATCGT G
GAGCTGGGEGTACGT GGAGGT GTACAACGAGCCGCGT GTCGGACCTGCTTGGCGA
The\gediehsoniubaas @WW@T @Eﬁﬁmhmg the

A oA TSN CEIPr YAk ROBBoRVIEE ERErsemalning
*e’W%?ﬁ%wmw

Ceataeeeea GECGCAGT CECAGET A

{5x10° celis} in 96-well plates. After addition of mitogen {Concavalin A} and
Kinesin ESAT-6 antigen at 1, 5 & 10 pg/ well concentration of Concavalin A and
at 5 and 10pg/well concentration of kinesin and ESAT-6 to aach well, the cells

were incubated for 3 days at 37°C in atmosphere containing 5% €G- and 95%
hurnidity. Proliferation was measured by Tetrazolium (MTT) assay (Figure 9).

EXAMPIE 8-
IFN-y, IL-2 and IL-4 detection in Splenacyte culture of mice in responge
to vaccination-

The splenccytes culture {isolated from mice) was set up in 96 well culture plates
and 5 x 10° cells/well were dispensed and antigens/mitogens were added to
¢ iriplicate wells. At the end of 48 h, supernatani was harvested carefuily from
each well for cytokine determination. IFN-y, IL-2 and IL-4 in the supernatants
was determined using an  Endogen mouse IFNwy, IL-2 and 1L enzyme-linked
immunosorbent assay kit {Pierce Biotechnology, Inc. USA} as recommended by
the manufacturer. The assays were calibrated to detect IFN - y within the range
of 20-3000 pg/mi {Figure 10).
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GCGACGCACATCAACCT GT CGCTGACGACGCT CGGECECGTGATCGAC3SEQ
I D No. 2- esat-6 Nucl eotide Region
WG2AMBASAGAGCAGCAGT GGAAT TTCGCGGGT AT CGAGGCCGCGARARIBRED/000093

AATCCAGGGAAATGT CACGT CCATATTCCCT CCTTGACGAGGGGAAGCAGTC
CCTGACCAAGCT CGCAGCGGECCT GEEECAEGT AGCGGT TCGGAGGCGT CCAGG
GT GTCCAGCAAAAAT GGGACGCCACGGECTACCGAGCTGAACAACGCGCTEC

X&m CGATCAGCGAAGCCGGT CAGGCAATGECTTCGACCG

CACTGGGATGITCGCA3' SEQ ID No. 3 FMDV 2 A

Regi on- S GCG GAT C C AGA GCC GAG GGC AGG GGA AGT CIT
CTA BanH ACA TGC GGG GAC GIG GAG GAA AAT CCC CCA ATG

Deﬁﬁéﬁﬁf@%@w (EFRRRBEAE oot 1 nd 1
or ARECARFISEd WWWAWT%% after

boosting, each animal was injected in a hind footpad with 20 pg of total

soluble protein of Leishmania donovani and Mycobacterium tuberculosis in
20 pl of PBS. Footpad swelling was measured with a dial caliper at various
times, and the results were expressed as the difference between the thickness
of the footpads inoculated with the antigen and the thickness of the footpads
inoculated with 20 pl of PBS (Figure 11).
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GCGT CCAGGGT GTCCAGCAAAAAT GGGACGCCACGECTACCGAGCTGAACA

esat-6
WO\BGOBOECCAGAACCT GGOGCGGACGAT CAGCGAAGCOGGT CAGERZHINGEI/ 000093
CTTCGACCGAAGGCAACGT CACT GGGATGT TCGCAGGATCCGC3'  BAVH

BAVH 5

GOGGAT CCAGAGCCGAGGGCAGGGGAAGT CTTCTAACATGOGGGGACGTG FIVD
GAGGAAAATCCCCCAATGCATTGGATGCAT 3' Bst X Bst X

S TGCATTGGATGCACCCT TCCACT GT GCGGCGT GAGGOGGAGOGGGT
SF@\%@ GOGCGTGOGCOOCCTAAACGAACGT GAAAACAAT GOCCCG

CHAATEBEECGGTG

AT e SCCAMOGIGETCCTGG
GAG@@AGCAACAACAGCGGCGCCGCCGAGTCGATGGGGACTGCAAGGCGGG
RSO0 RCASTTOEFACEA GGAGTACIC T TCEAEEEAIT LAGCTLEG A
cmamﬁmmma@mm@ﬁﬁﬁ%@%@@@cme
, SAGEEPRARCPEE ,

TTTGCGCGGAAGGCGAGCGTGGAGGCGCAGGGGCACTCGCGGTGGATCGTG
GAGCTGGGGTACGTGGAGGTGTACAACGAGCGCGTGTCGGACCTGCTTGGGA
AGCGGAAGAAGGGTGTGAAGGGCGGCGGCGAGGAGGTGTACGTGGACGTGC
GCGAGCACCCGAGCCGCGGCGTGTTCCTGGAGGGGCAGCGGCTGGTGGAGG
TTGGGAGCCTGGACGATGTTGTGCGGCTGATCGAGATCGGCAACGGCGTGCG
GCACACCGCTTCAACGAAGATGAACGACCGGAGCAGCCGGAGCCACGCGAT
CATCATGCTGCTGCTGCGCGAGGAGCGGACGATGACGACGAAGAGCGGGGA
GACGATCCGTACTGCCGGCAAGAGCAGCCGCATGAACCTTGTGGACCTTGCG
GGGTCTAAGCGCGTGGCGCAGTCGCAGGTGGAGGGGCAGCAGTTCAAGGAG
GCGACGCACATCAACCTGTCGCTGACGACGCTCGGGCGCGTGATCGAC 3’
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GACCTGCTTGEGAAGCGGAAGAAGGGT GT GAAGGGECGECEECGAGGAGGT G
TACGT GGACGT GCCCGAGCACCCGAGCCGCEECET G TCCTGGAGEEECAGC

W@BIWBHOFBCAGGT TGEGAGCCT GGACGAT GT TGT GCGECT GAT CGACHINGB/000093

CAACGGCGT GCGGCACACCGCT TCAACGAAGAT GAACGACCGGAGCAGCCG
GAGCCACGCGATCATCATGCTGCTGCTGCGCGAGGAGCGGACGATGACGACG
GAGCGGGGAGACGAT CCGTACT GCCGRCAAGAGCAGCCGCATGAACCTT
SEQ IDG#@@ACCTTGCGGGGTCTAAGCGCGTGGCGOAGTCGOAGGTGGAGGGGOAGC
esat-6 Nnclegtide\RepioIBCGACGCACAT CAACCT GTCGCT GACGACGCT CGRGRCGCGT
5’ATGACKYGAACERECAC THEG AR AT TEECAGH NA TCEACKHIPLeCE G AGCAST d
AATCCBE{ifeAAA T TCACHTIOCA TRONEECUTCCESEAB AGBHCGAAGCAGTC
CCTGA IR WRIFEGIAGECHOQHOGEE ESIHIDERRGST TKIGNGGCEISANGG
GTGTCUAQCAAA AP NBAQUARTC SEACANMS EONGIAEAABNGCPGC
AGAA COIGGOGREERCSU T TASGMEENBGE G Ne A GG AY0A DG GO GA CCG

AAGGOARSTYBREARWEY PERYRIGINERENNAPEGTKVTVAAKQAAAVVTVKVL G
GSNNSGAAESMGT ARRVAQDF QF DHVFWBVETPDACGATPATQADVFRTI GYP

4JLVQHAFDGFNSCLFAYGQTGSCKMYTNIi MGADVSAL SCEGNGVTPRI CLEI F

SEQ IDAR. 3
FMDV 2 A Region-

5 GCGGATCC AGA GCC GAG GGC AGG GGA AGT C1TT CTrA
BamH]1

ACA TGC GGG GAC GTG GAG GAA AAT CCC CCA ATG CAT
TGGATG CAT-3’
BstX1

SEQ ID No. 4
Complete Nucleotide Sequence of Chimeric Construct

HindIIl
5S’CCCAAGCTTATGACAGAGCAGCAGTGGAATTTCGCGGGTATCGAGGCCGC
GGCAAGCGCAATCCAGGGAAATGTCACGTCCATATTCCCTCCTTGACGAGGG
GAAGCAGTCCCTGACCAAGCTCGCAGCGGCCTGGGGCGGTAGCGGTTCGGAG
GCGTCCAGGGTGTCCAGCAAAAATGGGACGCCACGGCTACCGAGCTGAACA
ACGCGCTGCAGAACCTGGCGCGGACGATCAGCGAAGCCGGTCAGGCAATGG
CTTCGACCGAAGGCAACGTCACTGGGATGTTCGCAGGATCCGC 3’
’ BAMHI1
BAMH1
5’GCGGATCCAGAGCCGAGGGCAGGGGAAGTCTTCTAACATGCGGGGACGTG
GAGGAAAATCCCCCAATGCATTGGATGCAT 3’
BstX1
BstX1 .
S’CCAATGCATTGGATGCACCCTTCCACTGTGCGGCGTGAGGCGGAGCGGGT
GAAGGTGTCGGTGCGCGTGCGCCCCCTAAACGAACGTGAAAACAATGCCCCG
GAAGGGACGAAAGTGACCGTTGCGGCGAAACAGGCGGCCGCCGTGGTGACG
GTCAAGGTCCTGGGAGGCAGCAACAACAGCGGCGCCGCCGAGTCGATGGGG
ACTGCAAGGCGGGTAGCGCAGGACTTTCAGTTCGACCACGTGTTCTGGTCTGT
GGAGACGCCGGACGCGTGCGGCGCGACCCCCGCGACGCAGGCAGACGTGTT
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K. ASVEAQGHSRW VELGYVEW

r NERVSDL L GKRKKGVKGGGEEVYVDVREHPS RGVFLEGQRL
WO/BMGSLIBDVVRL GEI GNGVRHTASTKIMNDRSSRSHAI | M_LL RBECT/IN2009/000093

RTMITTKSGETI RTAGKSSRWNL VDL AGSKRVAQSQVEGQQFKEATHI NLSLTTL

GRVID SEQID No. 6 & 7 Synthetic A igonuclotide LF and

LR for anplification of Kinesin Mdtor Domain Regi on-

LF- Sense, 5 CCA ATG CAT TGG ATG CAC CCT TCC ACT GIG

Cg%%%gﬁég&@?@dé@g@(}gn nmers sel eﬁg%‘@é(}%ﬁq (AR ICa

TEEHT GERERCEASIGEGEC A i GG GAGHETEHA AGA TGBEASNGHATGATGG

GBSy PR LR b B R Er i digeacaan

TSSTGU@EIG(GAGAI@DIHEJKB@GCG&MG&@GT@S&E@G@AGGGGCACTC

R ek e R R TG RO T A ARG CBLGTATCG
G@@@1@@Tﬁ§@d§%ﬁé&@&ﬂ@A§@@dﬁ@%é@ﬁdﬁ@tddcééﬁGﬁ@G%GGTG

sel ected from ESAT-6 gene sequence Mycobact eri um
TR oA GO GG AT A G0 UGG ERE T IIC G G AGGGGCAGE

GBEGRRTT QB ANTPREGOR AR Ia AR HEH BFcEERPcRREGAGATCGG
CAACGGCGTGCGGCACACCGCTTCAACGAAGATGAACGACCGGAGCAGCCG
GAGCCACGCGATCATCATGCTGCTGCTGCGCGAGGAGCGGACGATGACGACG
AAGAGCGGGGAGACGATCCGTACTGCCGGCAAGAGCAGCCGCATGAACCTT
GTGGACCTTGCGGGGTCTAAGCGCGTGGCGCAGTCGCAGGTGGAGGGGCAGC
AGTTCAAGGAGGCGACGCACATCAACCTGTCGCTGACGACGCTCGGGCGCGT

GATCGACGGGCCC 3’
Apal

SEQID No. 5

Complete Amino Acid Sequence of Chimeric Construet

ESAT-6 Domain
MTEQQWNFAGIEAAASAIQGNVTSIHSLLDEGKQSLTKLAAAWGGSGSEAYQG

VQQKWDATATELNNALQNLARTISEAGQAMASTEGNVTGMFA

FMDYV 2A Domain
RAEGRGSLLTCGDVEENPGP

Kinesin Motor Domain

MHPSTVRREAERVKVSVRVRPLNERENNAPEGTKVTVAAKQAAAVVTVKVLG
GSNNSGAAESMGTARRVAQDFQFDHVFWSVETPDACGATPATQADVFRTIGYP
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44A novel reconbi nant chinmera of DNA construct having
esat-b region of Mycobacteriumtubercul osis and

whpmesies7t egi on of Lei shmani a donovani cl oned PGLB{20¢5000093
on two sides of self cleaving peptide in a DNA vaccine
vector pVAX-1 wherein the Chineric construct is

operative.}' linked to a transcriptional pronoter thus
capabl e of self replication and expression within the
mammal i an cell. The novel reconbinant chinmera of DNA

construct as clainmed in claim1 wherein it provides a
phar maceutically acceptable i mmune stinulatory

e L AR R LRGP

KAS¥ohQOHSR Wiy ELG¥VEY YOSER VSDhE GKRACK GVERGEERYNVD VREHPS

| ' ' [aim 1 wherein

R TR R RS o TP N B R AT P Ree
RTMEPRSSETIRTAGKSSRVIOUED LA SKR $A YREOVEH) Pk B A THENLSLTTL

through percutaneous route in an effective anount as
G maceut i cal conposition. The novel reconbi nant

chimera of DNA construct as clained in claim1,

wherein it generates strong TH 1 type of i mrune
SEQ:H)¥ese &Gai nst both candi date genes. 45The novel

Syﬁﬁ%&%l&%ﬂhcl%ﬂhw afl L%I'%orc ngspiiE‘ilélgtﬁonagf féix?elsgle R/I(;t(r)]r Domain
Region-
LF-Sense, 5> CCA ATG CAT TGG ATG CAC CCT TCC ACT GTG CGG 3’

BstX1
LR-Antisense, 5 GGG CCC GTC GAT CAC GCG CCC GAG CGT CGT 3’

Apal

(Primers selected from Kinesin gene sequence of Leishmania donovani KE-16 strain

submitted in gene bank with accession number AY615886, amplifying 361-1335 bp)

:SEQID No. 8 and 9
Synthetic Oligonucleotide ESAT-F and ESAT-R for amplification of esar-6 gene-
Sense, 5’ CCC AAG CTT ATG ACA GAG CAGCAGTGG A 3’
Hind ITI
Antisense, 5° GCG GAT CCT GCG AAC ATC CCA GTG ACG 3’
Bam H1

(Primers selected from ESAT-6 gene sequence of Mycobacterium tuberculosis strain

submitted in gene bank with accession number AF420491, amplifying 14-301 bp).
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claiml wherein it can be used as vaccine candidate to
treat and control both visceral Leishmaniasis and
W@ penonsrosi s si nul taneously. A process for theCT/IN2009/000093

preparation of a novel reconbinant chimera of DNA
construct conprising: a . analyzing the predicted

protei n sequence of kinesin notor donmain and esar-6
domai n usi ng Promnmi scuous MHC Cl ass- 1 Binding Peptide
Prediction Servers, b. subjecting the said kinesin

1.m0t X FOrE RedtbaSR - Shidirai BFtONACcSh&R&GS Ela\r;iens% esai-6

“anplification of gene coding, ¢ . cloning of n

esaleSiGeNGS r RBIcoBatRr RFFEMIb&RGTSYIs T 8hd S Ri@E e region of
anal ySis, d . generating chinmeric construct by

di r dadislomahia donongni clopedA¥getherant bwo stdes sfbglaieagng
ki nesin notor domain and esat-6 domain fromthe cl ones
usi pgpticlel irf ,ePNA avardciné orectyrs ¥ Kol twhesdtirpthef Chimeric
vitro expression analysis and inmunogenicity studies,

spl erastruet ps siperativelyvinked toya dransssiptianilepromotey thus

t he aboy nt!l ned. construcgts. 46 . L. .
capable of self replication and expression within the mammalian

cell.

2. The novel recombinant chimera of DNA construct as claimed in
claim 1 wherein it provides a pharmaceutically acceptable immune
stimulatory preparation comprising DNA sequence of kinesin
motor domain from Leishmania donovani and esat-6 domain from

Mycobacterium tuberculosis.

3. The novel recombinant chimera of DNA construct as claimed in
claim 1 wherein it provides a method for stimulating an immune
response in warm-blooded animals when administered through
percutaneous route in an effective amount as pharmaceutical

composition.
4, The novel recombinant chimera of DNA construct as claimed .in

claim 1, wherein it generates strong TH-1type of immune response

against both candidate genes.
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5. The novel recombinant chimera of DNA construct as claimed in
claim 1 wherein it can be used as vaccine candidate to treat and
control  both visceral Leishmaniasis and  tuberculosis

simultaneously.

6. A pfocess for the preparation of a novel recombinant chimera of

DNA construct comprising:

a. analyzing the predicted protein sequence of kinesin motor
domain and esat-6 domain using Promiscuous MHC Class-1
Binding Peptide Predictioﬁ Servers,

b. subjecting the said kinesin motor domain and esat-6 domain to
the step of amplification of gene coding,

c. cloning of kinesin esat-6 geﬁe region in pGEM-T® vector for
sequence analysis,

d. generating chimeric construct by directional cloning in pVAX-1
vector,

e. subjecting kinesin motor domain and esa-6 domain from the
clones using cell free translation system to the step of in vitro
expression analysis and immunogenicity studies, splenocyte
proliferative and cytokines studies using the above mentioned

constructs.
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