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virulence determinants (Guan and Dixon., 1990; Galyov et al., 1993 and Kaniga et al.,
35 1996) '
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" could down regulate signaling  through Cdc42 and Rac that could rebuild the actin

cytoskeleton after Salmonella entry. Fu and Galan have shown that microinjection of
purified GST-SptP into cultured cells results in the disruption of actin cytoskeéleton and

the disappearance of stress fibers (Fu and Galan, 1999).
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t uber cubrshSyrasitle Mhosphatase in the virulence and pathogenesis of Mycobactenum in
. particular M. tuber.culosis.‘ : | o
Another object of the present invention is to develop a mutant strain of M..
35  tuberculosis, which is devoid of the tyrosine phosphatase activity associated with
MptpA.
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rﬁnsith@'@tﬁ"ﬁh[?gtoﬂpﬁf?é@%?sg’@ﬂbsueﬁtﬁ‘f% Y RGeS E} gnce to
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- toTinsert a second anpti.biofic L ic kddistdnge

15 oot oS FERBEORLPL TRy T 1 Besrt B eBond iRl [diskhe
NRENEF int DeOlztial backbens phitindary Kasemyrn rpense Mgkehig, obtain
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g@ﬁ%‘ﬁ@"%'?tveq r_t%%za/\%t?erj um strain by _hanol ogqus . . of
r econbhnuditer ehjegls Phrealnkaqtipn d%f‘?af"ﬂﬁ'@'dﬂ\?e@f)% , 15 9SRRAA,
Am!é&b%ﬁteﬁm hin Ofy - hdtRoldous aBdomibimationt using ialikall dlepwed ryestor,
by~ Sout hern bl ot and wunnmuno bl ot anal ysis that gene

20 epdSM-iig nptpA is nodified in the genome of npt F‘)A
mut ant AddieehiRcEbi then mesat mvediootih & copffrachy §eutpera blot and
present inventiaon,is t iiRd G thijeROmé Bt A
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the r ok‘r?otﬁ)ér CM%EP& the pt‘éyént invention is to assess the role of MpipA in the

25  survival of mycobacterium in activated macrophages.
Another object of the present invention is to assess the role of Mp_tpA in the

survival of ‘mycobacteria in animals, where Mpt_pA can be a potential‘targetfor
" developing new anti-tubercular drugs. |
" Another objebi of the invention is to modify mp{pB in the genome of
30 Mycobacterium by homologous recombjnation usjng U.V. irradiated vector, pBKAB. -
Ar;otﬁer dbject of the present invention is to confim by Southem» blet and
imrmuno blot analysis that gene encoding mptpB is modified in the genome of mpip8

mutant strain.
Another object of the present invention is to assess the role of MptpB in the

35  survival of mycobacterium in activated macrophages.
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strain tyrosine . p Spl hat ase gene

wherein th eTh?anGSEmH!rB(ﬁ'Et'OF dJelalge 30,y tyrosine P@Riﬂhé%ﬁ rﬂjﬂn?'ﬁ mptpA and
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npt pA Q?K%{EA and fp%fagpr rfl'gﬁa s?ca'Qlfe (ﬂﬂr‘gﬁlew érﬁrtﬁﬁér[ﬂ@ardmgs

phosphat’a8es i n enc ogenesi s
Mycobact er i EurthemHee jprention PWH%HF"Q?PWJP"SQ?"F"@P‘&B &8 giignuated mutant
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Mpt pB) as pot ent| al

I
Bt P=) amearie, i e i MU el BRI L SRS g Al product o
a met hqﬁos‘r(érprﬁb@uﬁb@pgm an attenuated nutant 15 :

p g 02:) L ' ,ggegf tg%%éeseg Clhgge&;l g(ﬂgéseé féc&nﬁlnéﬁf rvgﬁbptgampnsmg the modified

t he. saltwioshﬁﬁhmsplﬁtasalgam@mmmp@ of expressing the

achpve prodpGinDfme fkbmBihdHe vtk RBALAS 8 sggﬁ&lgH{aH@ I'pres.ent within the
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f v
conpr i qu%t\ toﬁem’?fB&Qﬁ"E att Sl;ni% nléseg.ﬁgg ﬁeg?tgglé cg e?]rgnary recombinant
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contains a éﬁkfﬁ%;?béﬁegcy r68tio r EanéM rfxg}ké} lsh %SFHP& T the vecior

or nptpB gene e use or selection o
pri mar packbooerisi obdain Memmbimnfeneﬂtar PAAA 0T@BKAB. second

ant)sbi otic pesi St ARCACSRSSR vhdor 8 rﬂeeGSe'dntot (ﬁ@le}b%cﬁﬂfant strain of

backbone to obtal n the reconbi nant vector
pBKAB. Mycobacterium wherein homologous recombination may be used to replace active

tyrosine phosphatase gene from the wild type strain of Mycobacterium by a double
cross-over event with a modified iyrosine phosphatase gene.
.-Further. the mutant strain of Mycobacterium may be selected based on the
30 presence of antibiotic resistance marker within the modified tyrosine phosphatase
gene.
Further, the invention can be used to develop mutant strains of Mycobacterium
particularly Mycobacterium tuberculosis and Mycobacterium bovis.
_ Further, the invention provides a methed for assessing of the role of tyrosine
35 phosphatase in the virulence and pathogenesis of Mycobacterium, particularly
Mycobacterium tuberculosis. Further, the mutant strain of Mycobacterium having
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‘Detailed description of the invention:
The present invention provides a- Mycobactenum shaln WIth a modified tyrosine
phosphatase gene in its genome, wherein the said Mycobactenum strain is 1ncapable
35 of .expressing the active tyrosine phosphatase gene. Further the Mycobacterium
species is selected from a group consisting of M. tuberculosis and M. bovis.
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My cobalis iseledtedhirarn airpHp consising gt Mdbercyfpris andMibouiss 5 ¢
{ econbi n antf}Ath%P?ﬁféEﬁffﬁH%ﬁﬁ@LﬂioJWs@hémgd whereintibie §peetiic primers
t yrosi ne phosphat ase gene whi ¢ def [
in act ?’\?éﬁ@ﬂ'ﬁg BB 8% T ﬁ&égtg;mna“ﬂ%g 1 qﬁtﬁrf%{'ﬁ%rﬁélﬁ%n of mpipA
i ngent dlomy witoisifiaekingregientiont SERIRNA,: § tod foyeppifieationiofmpipB along
speci.es.,, . . .
with its flanking regions. _ _
. The invention further provides a method, wherein the mpipA or mpipB gene is

modified by insertion, deletion, mutation or substitution specifically by substituting an

internal region of the mpipA or mpipB gene by an antibiotic resista_ni:e marker gene

30 preferably hygromycin resistance gene. ,
_ The invention provides a method, wherein in the second antibiotic marker gene

imparting resistance to kanamyein js inserted in the récombinant vector backbone.
Yet another aspect of the invention is to modify tyrosine phosphatase gene in
~ the genome of Mycobacterium using either recombinant vector pAKAA or pBKAB.
35 . The present invention further provides a method wherein homologous

recombination may be used to replace the active tyrosine phosphatase gene of



is selected froma group consisting of M tubercg ﬁé
and M bovis Another aspect of the invention via¥s 2006
a nmethod wherein the specific prinmers are selected

WOoRpEGMIZE3Gr oup conprising of SEQ ID NGO 1 to 4pdmIiN2004/000203
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n@é‘@bfad w G TABgtrndard ethods ae givea in @@fﬂgl@t
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anplification of nptpA 232along with its fl anking
regions and SEQIDNO: 5 to 8 for arrplification of

its flanki t
(B RReRE0 By p Aol bl s BN Bt PR R PR pten
gMn@bﬁeteﬂwmaﬁrélm ed by insertion, deletion, nmutation or
subst | Aﬁ&ﬁ&%n@@&&bﬁt‘ o e nﬁ(reﬁﬁ’onsi’s‘ %Sés'sé%ttﬁé‘:gle%? MphAt ag{dr]\%th

reglon of the rnp ene an-antrbro
rgsi @?m@nvﬁaﬁ%?a@&%eem%ef W@fbé?ta'l!ﬁ p m\@twéprﬁphages and

rasmskance gene. The invention provides a nethod,.

wher ei n.the.second anti e rtin
resi stﬂﬂ@gr {35 FRRANRN, &Y, g’ Fﬁ‘é rr?n"gﬂ"t ’kycgﬁ%g?%' ﬁ%‘?‘ H%\rﬁgr
vatienoateth aok bioweiredyist thain ablityr toasyreive lmfactivhbdl me@otiages iagd
irq%glfy tyrosi ne phosphatase-dgene in “the genone of
cobacterium using either reconbi nant vector pAKAA or
pBKAB. Fusther thejavepticagelateste; e bresinernipsahaiasesy ¥oipdeandVptpB
&t NAgkoBh@sR whidh® hEftidBtardefaBNdtvaIasihPahtitaerfSaringd. t 0

repl ace the active tyrosine hos hat ase gene of 1 3

Sistruggenelgsrepaigay ve / 000203 12
ny c obarHeatitantdytaia labring hﬁo@i@ﬂ&sﬂiéﬂseeﬁsmblamﬂt\ﬁithaﬂther MptpA

mgsgfe#%?o'x% {}ﬁeﬁnde%gan l %lemﬁ QEése I\%Fe ?a]%t ﬁ;e' sxfrvwal of M.

ven 1 on-

auBerswosihiim myine mﬁcrqvpaswA and dn ihptapimy of the NW;B“IEI ﬁou:lam@sease .-

apduigs preenesi s of mycobacteria i-n activated
macCr ophages and. 5 aninals. Further. the invention shows

that t¥he Wisk e Wb%ﬂ??@ﬁqfﬁ e é{‘faﬁénoé’fﬁ@d o OP¥FRIE dgtant
aﬁﬁm P Mytetshcierium®he ga’mmg bfy Myepbattentny endodes 6ori twat gtbsine

Oﬁé?%%f ?dr}ganp é‘gﬁaf% SgéHobﬁbeh%gl %@BE&Q&@ %{:ﬁ& Was

h@gerWefvem@tpAn\@s
{)Iﬁ'ﬁ&' REMaHE @éndﬂ{éi%g(sﬁém@mﬁér# 66 EIAn G TS 9EAH RRBLgiven
vec The rmutant strain |acking tyrosine -

p!’i‘ Waleéées assom ated with either Mot pA was enpl oyed
t o u n cieset! an dhet depome lsequehicd d:fdﬂetuqmmﬂcsrsnme primeisevere designed

SR Pl g BIRE.H) B8 R 185G TG ARG i

| 'g tsioioea. PIDRA fremmeniramying 535 b WRSSPaB (he SpiRd Ak a@@w.m the
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Wiitial"PsH Bp @F nipip A ORE! Wi chﬂrﬁiﬁﬁed 6§ Ushd) MO ftuberculosis DNA as

RS 661 h&%é&&lﬁ&@ o A PRECR A EbE: BEPYER s |

Dhits étrmmﬂ’qndomlambmphcumms reemd-mepm'sd and cloned into EcoR V digested
vector pLitmus-38 resulting in vector pLitA1. The ligation was transformed into E. coli
as given in Example 5. The plasmids were isolated from the rec:.ombin’ants as given in
Example 6. The recombinants were analysed by restriction enzyme digestion as given
in Example 7. '

Another DNA fragmeit carrying 167 bp of mptpA ORF corresponding to the C-
terminal reglon of MptpA along with 1240 bp downsiream to the mptpA ORF was PCR
ambliﬂed by using gene specific primers, primer C (SEQ ID NO: 3) camying a Nde |
site at the 5" end and primer D (SEQ ID NO: 4) carrying a BspH 1 site at the 5’'end. The
amplicon was end-repaired  and separately cloned into EcoR V digested vector



extracted by CTAB standard net hods as given iﬁ Ex | e
3. The gene for nptpA was 20 anplified fromtHe Snﬁn@OOB

us MHYy209peeiets ¢ priners as shown in Table 1 and alﬁpj%,m
given in Exanple 4. Based on ghe genone sequence 04/000203
tubercul osis, the prinmers were designed to anplify

mpt pA (SEQ ID NGO 11) along with its upstream and

downst pléamys{3Baeduiting in vestsir phtA2. Ahé)l\@ctcbrrmgkemS cigested mith Nde | and
1135 b r
ey a?céilé’%{d t}g@%epljhﬂ é(%ﬁ ln @:ngﬂ%lﬁge BE ipA ORF along
M tuw@F%m?@shpsUP@m"h th?éfiﬁWhPBFaW&Qﬁ Pyriied v g rﬂ mmcedure as

NO 1) gicin [BokiBle 8Bm6$E@nrhdaﬂwQect89 pIGAR fyds raﬁbeatehldﬁtthde I and Sca |

Si tosﬁesa - 4 tF% 5‘@8@1&%@“\1? 3\3@2&\,\@? 1§fg ﬁﬁga)grée&p‘?‘ comresponding fo

r esul ttha@-tiemninad edgion qﬁMptpMalonﬁhréthHQg@bw downstrsam to the mpipA ORF was

tr annggz{c’ V\Eledmi’ﬁ)e llla:régtepgklaémerﬁ%b Eg\éﬁ e P%bgégﬁglll Gt EthA-qhﬁ'ld the smaller

pl asm re iso romt ants ‘a

i n 30 TEBamApk ebtginedrhe theedigertipn ah pldtAgerese A Hagied isgﬁther resulting in

restriQGhANTRNAYIR sPeERShrinddts @ﬁm&' 2 ?ﬁEQ 1) N@‘@VBH@ pifmer G (SEQ D
Anot her DNA fragnment carrying 167

cokt esand) wgret aeaverlappinds @f shEasulk elg‘? dﬁct@'f P%W%'Wﬁe coding
W th 1240, ke rpangihr LadRion of g2 BpHeh tﬁ&eﬁﬁ@ﬁe&@ﬁa of ORF The vector

anplified by using gene specific prinmers, pr
| D NO: PLEPACEamAfisefy nicleqide (sequpnee 38 showpHa %Q éPdNQnd3 %9 insert

gr i n‘érsé_ﬁﬁé&%@] 1he vBibr vias dhafdciéhid by sagﬂiﬂmgg 8 I;lﬁ)vﬂ{ in ERSmple 11.
en e was . en ed,ana s
cl oned into & Y?ﬁlo(/agapﬁ?eé’dq‘?réet? %v@“% ) % downstream

2005/ OB RE sEiEntdN200 4/LOBDE OBl | 4iRe ip Lhetmléef:iﬁ)tpéstmhe |dalgt|on site for
' n vec{hgr &g\gt éthg\;mﬁyc F%s%’ian@é IgbAbl 'W%Sh FIRRIE hsttdnle gene was |

I and ar ger fragnment” contai ni ng
t he i nPfcisgd oubEomp puaﬂmﬁmvsyxemm ﬁamh'g 7 hiragmyentpnd-repaired and

upst r egomddotnle WQtlpﬁgéﬁﬁ e rét%kred)lﬂ_ltﬁA Q&UHM?SH%L%AFI The insert
procedure as .given.in Exarg\%r and 9. .Sim

vect or SEIUPRGRIN "%ﬁ“ﬁé’gﬁse‘d‘ Cle\‘?zﬁ‘qj%y Peoaﬁac"&as Fh‘é”’hﬁ'dExamP'e 1.
t heo sMhhd @icidPPBIAAHA@IpREeLATIhGItHalBg hbidleckfd séquente 89N in SEQ
ORF co rlﬁﬁpﬁ@d' ng to the C-termnal region of MtpA.

al ong 40 bp downstreamto the npt pA ORF was gel
purified. TheBkabyafrajmegrontininbmpimed: ' vareextisgd st fom pLItAAH
of pLi e Mol | _
i gost %aéo 'r%' oﬁé“? ﬁl{é | ﬁ%@nlrnérﬁ %ngn&f’r%ﬂaﬁ{g d??é gl ﬁé’st@é’ pi8500SK (a non
r esul t replcative S\ptd& Mtor)rhleldwptqd%pé@eﬁmnd qntlblnm gesjstange marker for

B 65 EQ(ArPn@Qn rgs\stﬁuegwgé in@@ﬁeuq’n {lﬁggztbgak%was@ye%éﬁw

non- over resul e vect or
cont ai ned t g?aa F?Tée""f'%@is'éﬁ“@ﬁ to JaPMYCIR "t’ﬁh" exciged eitifrgm pSDS as an

of 112xpp) £ e i RgneR) Ehd@lepbiRdi 78 cRhedRlo Sni& ﬁd.g@éiédémAA resulting
pLi t AA conprises nucl eotide sep%uence as shown i n

NO. 13in pHedA- H§@ﬁ%con1§mubvﬂ0@ru KpAeproMidadot-3 fhand 1.4 % homologous

. char actgfdnz&eilb¥r S8 uﬂﬁen{yg cift Ridtarit GefX ARE@mbinatidD'® occur at

vector also carried 113 ag\streag and 1240 bp of

dowhst I 048 bPTMERR @%E’N%we EAEFORE LD Ofe. |

site int heTt@:%Ec@ﬁbniHmt péctart pAKAA. dderipeitdsatie Friotified MipipA gene (SEQ ID
NO 15) and a second antibiotic resistance marker in the backbone.

(B)  Construction of recombinant vector pBKAB.

For disruption of mpipB of M. tuberculosis, vector pBKAB was constructed. The
35 genomic DNA from mycobacterium strain was extracted by CTAB standard methods



the cloning of hygronycin 'resistance gene. The

hygronyci n resi stance gene was excised out fr@rﬁ N[}V 2005
§L|t28res hyg-res as a BanH | - Xba | fragment,

Re>f8d? red and cloned into Nde, | digested, PCT/IN2004/000203

‘end-repaired pLiitAA resul ttfng in pLitAAH. The i nsert

sequence in the vector was characterized by sequencing

asgs B@Mln'ﬂaﬁﬁ@@&ﬁe %éne fgpmi@g (Suen $ES P oLy L@/gya%ﬁ rgl(ﬁrsoesth

an insert aV|n nuc eotid ce as s
| ng*(iemeltemg,&ae@ EPrDRIR ForshpweintTable A atialsa givapingample 4.

hygr VVaSBa%é@ bﬁ 8@ geHémé é&meﬁéé St EbeRBI0Ss FRE ﬁme\@ %ve're deSIgned :

ol Sl AReTSRR N8 ol b e @”ﬁ%@ﬁwﬁe/ﬂm feanking

5 s egiods.afdrithis,at DKA magrnsdtenmelnh@nmbﬁ Qistresth 1B OREbiNmpipB -

5l R VOB O 8 8 SRR, B Tt Sl

| ex'aNé@a teumlatera@ﬁwpe% B6SER ID N5 and [Rister FI(SERY BgNens6). The-
© engmpiRBRiwa8 lerdtehAb@NRd ddHe iMBEEDL A Yefidesdd I%%«P\ pLitmus-38

o oty vetag LR TV SedioR o) BasteaTed g o @ chep

10 si Bangle 5. We.eimgagmanwmusmeed Sbanie GESIRbIfdls ALGOSHIN chbfn@lé 6.

t { t :
| ORI 95 Yo Bl g5 29 B SR
cofrpri ses the nodi fted npt pA gene (SEQ ID NO 15) -and a -

- second AMBIhePDRA g’ c%h@mfr@ FRbK Sf m Fbstd%: é@.?é%*aeﬁkﬁng to the

15

é Constructi é EPP %gt vect or.
SRIRLROGR o PR Ao RLpR MBS ipdoe OIRFcoaoB was
vvaBCR anplifiedctsing. geThespeSic granss pimdNg (SEQ D NYO-0D)R&deprinkéR H

 SoBEIR"80 8 ThREhE sk ARG I or Dl or v

| Exfagﬁﬂeé vgetompldtmysri8 resuiting fipyesiar pidiB@. e weotor pmm was digested -

20

angln f\l!!é*@j af\dl @h U RAd 16 RRGER DN?’( shniERE Eblftélﬁmé’ "tt'léTﬁﬁt%l §§6 bR of

h b| | Ex .
e Gt 0o e R0 g S
vvajeb eﬁmhcgnléd Sintilarhg ppitB X wasgliggsidd(viRQVdeD 2N Sc]aa)anamﬁm 8maller

5
P pagmtA R AL I 8OTSRS hpgPg i Bl
t HESIORPT PRt wtfbﬁafwn Hownstregmjte fhe OESGvagpgabfpuma The
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Of [argBrt Iﬁn%ﬁoﬂ?ﬁﬁécﬁmw tigestion of paBMant Mn%ﬂe%ﬁnen%amed

t 1
( Sl Bogeson &f PLiBR e fher g el Tasutiog e el fhe mpips
cl sm@lei;]b piithers @hme F/(SECQ]E.’SNOCJ: B_?‘_ ﬁﬁd Qﬁm@i-@ {( SEQ IBANO : 7) were non-
resu A vec e
{ FRURB et 7 fegh e Eer PRAR, Fpsinell ina ngRgpR cbmeipRLt
pl @ dditibs ofel08 bpSaimathecehiral neg:@eofr@elemdnﬁm‘ss:paﬁ @sit€dn and: -
' n11'2:¢6 éf%ogmstre-gnleﬂe(nﬁ?lg @Qﬁ\ﬂ-ﬁle&s an\ﬁeé %n%[l@ N@? smfz in thf ORF of

restriction ron as given

AnBRIRR At weleﬁqgﬁferﬁ@r ﬁ@ranmpfrrggrgwclb pesetanneuess @RFette. The -

COjeE®s POAG doghphigestitBleotide sequence as shown in'SEQ ID NO : 14. The msert' |
sequence in the vector was characterized by sequencmg as shown in Example 11.

The hygromycin resistance gene cassette was excnsed out from pL|t28res-hyg-
res as a BamH 1 — Xba | fragment, end-repaired and cloned into Nde | dlgested end-
repaired pLItAB resulting in pLitABH. The insert sequence in the vector was
characterized by sequencing as shown in Example 11. The vector pLitABH comprised

the insert having nucleotide sequence as shown in SEQ 1D NO : 16.



C-termnal region of MptpB along wth 1140 bp 2006
downstream to t he- ORF of mpt pB was 15 PCR arrp .%Nﬁy

usi WG JEHS&ecific priners primer G (SEQ ID NO  BrraRSho4/000203
primer H(SEQ ID NO: 8). The &nplicon was

end-repaired and separately cloned into EcoR V

di gested vector pUtnus-38 resulting in vector pLitB2.

The vect or HEiSMBIDNGEaaRegbeaniainingmpirREya] wagrrxcised opt from pLItABH

and thgs |aaS§e§3ﬂ—l@NAl fm@ﬂmr&mm{e@ iftoNSbd Medipébdd QBBK (2 non-
bp of )t ORF. al on vvlth- streamto the ORF

was gel®P Y? islé‘a'd%@iaﬁ e&ﬁ‘%@’eﬁ’ ZWDSE ieldipg rRdSABo A g§oNd antibiotic

. Si il afeksigtanpd irfaf2r W katirgemt resisthédwiiE isbrisang tlﬁﬁﬂedtor%&kbone as
thessmal |l er  DNA fragnent containing the 367 bp of .

n’pt%B %% espondl ng to the CAermi nal region of

... Mpt pB al- bngThei dene tdni@ritypresistancs to danarhyeintvwees egibedas frgel pSD5 as an

" glug 'e;'t Iﬁg% o%ﬁ:‘ Il l‘r%%e‘?\rt gﬁ?ﬁﬂjﬁ&} an?tf&lgljl ﬁtgto%na: lrb%o%%sted nDJéJAB resulting

o thy  theindpBjesB. i BIB uécterL pRIGB weovidet hibh Kb gai dé kpdetrivtngous regions

-~..;;;.;Effﬂn§t@eﬂg P lolGhroati 61 gmp“ ﬁgoﬁwéﬂ(e%g{g%ﬁ Rleh®" rSspeotively, for

Cowe®s n@ﬁombfo né%%ﬂﬁ@beha%enéareew BNA gneithg syeehecis(islggpome.

. contai ned: g eadhiitnt At HERABWHPRssthd odifled! 5]
“of 108 bp fromthe cgntral rﬁ)re | onh‘gf ORF) aond p?ﬂb%’éhe (SEQ ID

of - upstiPelthaafgs sacpadresistapre 'Efé\%ﬁ"s‘f‘ theAckliongki ng
sequences and a uni que I\Ide 1 S|te |n the ORF of nptpB

' ‘?tesf Qte eI e@gﬁ@cgtgélgoeff emp ln»ot ﬂ%?rfo%%%ganum and its role in
- cohpr i ses nuel\mmtmdeae@qalbmeas qﬂﬂb\mberwl@E@ | D NO 14.

- The: i nsert. jSeaedemnd ﬁg%lé{ %?N%pr"\ﬁsth&E?tﬂéH‘ehgélé M. Rberculosis,

sequencing as shown in Ex ygromycin

7 S esist ahEPiRfe Fuitanh s t"@sms@@équ@d ugjg afﬁQBrfPP"Cﬂﬂve vector pAKAA

- pLi t 28hB8nd HRdiN&S

mPiiJAaseaﬂéﬁﬂe las- Qﬂlﬂml infSERS 1B NO : 15klhe_mcnmbmant
end- reg%:l red and oned into Nde | t%est ed,

en
r epai'r EFIBLUPARE FArdefl the fgding, redion: K{EpP ’?‘ﬁ@“ﬂr@@r%s 1135 bp upstream -
- sepuensgi unotﬂﬁﬁjo\mﬂﬁte@fn fliaking SénuehRdsat Az R poRivn of the codmg region

' t
 Conpr 1 €8 et LR ot RHE it oPitarRculE B RS Fesisiace o
shown: hygr@agin D dARAA. Eléctroboﬁtubllﬂof R0f6e/ib 29 BihBSE8ONon-replicative

. PCT/ N@O(i)ﬁl 8&]% hd a%kall L aﬂ%gﬁtmcoggﬁé@éo%cm resistant

‘npt pdB: excreed "?_SU
B Nhe trarfofangRlHI resmadtl@lyomed-l‘ﬁQ’nlateé(blﬂ)plemaﬂltayelﬁmed/gromycm (50pg/mi).

pJgoaég%giéaﬁoﬁﬂ% of 99&{{:&%@!6‘1%@?\@1?{?%%&%@ % 'IFI>1%| éll?ahcprea};eatment is

<~ esi s8%gven rf%rﬁl‘emplﬁo"ﬁ Mﬁw@nﬁow%warﬁc&msmve for hygromycin -
inserd F’e@usta‘?nce bb% YREEOhg B3k bRerf 9<J°rne ot AR P ﬁg@‘ﬁvrtegratgd into the

The gene .conf.erri ng resistance to ana cl.n wWas excC
out frﬁlﬁ?q?sgen%@ea?me Al excbangerby| hormqiqgg%rﬁcoméﬁatlon should result

- repal rﬁldln@ﬁﬁor@hQﬂGﬂtHenh@m%ﬁ%ml redisBRist Qﬁzn@\mﬁo’f @%Jklédt&gbackbone
» 5@ The vyecto )o vi ded 4 kb and 1.5
i PonisREYBR S Ih s ApEe SR Wi tho MEPREiARG Poree, Thus, the
-hygronfransiormests stae tscigenss, ford@pm}raln/eéS}siari:@rgené.Q)y PCR using gene

CCOTDLRBN Y O roRAINEAE AT R EDBOBOHS prcas wer

~PCR posmve for the kanamycm cassette, where as the two transformants obtained
“upon electroporation of alkali denatured PAKAA were PCR-negative for the kanamycin

35  cassette. These results indicated that homologous recombination at mpipA locus had



The reconbi nant vector pBKAB conprises the nodified

nmpt pB gene (SEQ ID NO 16) and as second r’P gtgayn EB
mar ker in the backbone. (C) Modification of the nptp

WQ HOoFMESHenone of Mycobacteriumand its rol e POT/IkB00tAE203

10

15

virul ence and pat hogenesi slf M tubercul osis. Jr.order
to evaluate the role of Mt pA in the pathogenesis of M

t Lb%gsr?enlﬁlg %Z't % ncargee qf—nt%xggfp‘ \péar{/ (%Jbsge[qzi&&mﬁg&%ﬁgi}ngg Céf alkali
nottnétued ﬁ@fw‘pﬂf&l@q trensf@mastss resietant o SBQrdmiycNObut  sensitive to
1 di

- dohe TR TDRAG, sl TrbmooBAR e FSTEE, 50 g
1240 b8 6%@3%%@% hegyesbatierat e%nome wqgtvgmfedmy Southemn
gculldtlaaslygé ub;h@m‘pqm é(}@crf@@NWbro&d—@SEfZilD RD): A m: cﬁé?an%f the

e repl ace ene _caonferring.resistance to

nrGr oG PRE SRR = ePion oF ol o s calF Gaves
Erchaleeth dmdridh- Aseqxbecrteai. ifor allelicextiznge pysikidocamtatalokalogous
defatiy iedaRAkokedsBitild 5 the tho:Jhg g kel V%n&%ﬂaﬂ{%y’_ﬁgﬂ le hybridizing.

resi st ant transformants, res

s dfgemenieht Kb 24 oRoas jigndarn the M@)M@F*ﬁﬂ"} (2. 1kbpwas observed This
Thesrétebai ihe sizé o 18é balasyiZ Rk @btncmgfakaﬁf telhfGthahi® dEedPBh&ed ..

130 1 FoBrson sRATPIRRTE lrrierbBRripd din Sroghem esitance

hyggnerilyigi 14)). Immumablslt analysisgles @iven gy Ebainplg foh af whblasdeil dysate
ijreC 0 Bgﬂ%\tt at Jﬁfﬂphon %ﬂﬁfbﬁ%@é@&&%laﬂﬁ G %JBFEﬁsmn Pf MBtpA in thé

actera genorre el ¢c exchange
ré@ﬁ?ﬂilsﬁ%lf'l(%%1 houl d result "in incorporation of the

hygr onye urrveéﬁgatesh@ RAILOfORHEA i lthe MiacaIDRr YRGVA lof bﬂ%@ﬁ,{}@s,s

ot S RROBHE R SR Pl FEP e lan otno o

scwed!eiseni IFOIFy addinated mionse esEcsiphageecalicline, bY74RCR Tllh&I m@\bers of

o e ARE S ol erd o8 BR0e 3 g0y P EEn

- kBvdnparenalEswld ap @pfpﬁfemtentﬁarn iisplayedl a similaripatteraief miracellular

20

obyr @umwresu.ﬁpgmaab&catgé@ NOhiRt At @R mft.aﬁtnlf@bd.mcte%@c Hé&lgary counts - ‘

pAKAA wer kanamyci n asse

th .
D e PR aimeieh 5 10 el el e I B ferehsed ALAHE fing points
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atattaiping Aeblovaies lvh2l x 1073t NaY8 RaBnfalBoR TBEe)@58:8 Showed that both
P 1 ﬁ .
i %ﬁés %%g%«%hg:g%@fﬂ glAneataRtC&l'g r[se&’f Mntl}bgl%u &8s %xl%utedl %Dn?parable

upon el ectroporati on o
d SRRRGHY & infrgtion PRY, @Ulttpf"ﬁ‘ltl'g'ﬂ i Fasting mageplagan (Fig 02A). However,

. h}fﬂ)ﬂpﬂ%@trﬁmg difeRANS 'tl'feir\éﬁﬁlhfyoto SKARRNY Gy ‘é&fvgteﬁ %&?&pﬂggéso In

score for honol ogous reco nbj nati on event he ISTUptIOﬂ

ofacﬁﬁ??Am?ﬂo?W?Qeﬁﬁm?@Mﬁ/“ oo (e k\!’@ﬂloﬁ wild type bacill ,
Sauishatiserved, dildays 2Aahy §i gostiafedipnFdspéctisgirah fcblﬁipoNGn to 70%,
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Statistical analysis

Data are depicted as anthmetlc mean + standard error mean. Data were
-analyzed for statistical significance usmg the Student’s t test. Differences between the
guinea pig groups were considered signifi icant if p values were <0.05.
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a few Eyampie@cytes.. in case,rot.,lung tissues, the

ani nal E‘\ENZ tO%Id evgf'i' eh% éMdl ﬂew&%m conpl enent ed

strain aﬂf’ Fensi ve- granul omas . conpri si ng of

I yﬂ]@hocyt eﬁ@gwtﬁﬂdﬁmbg@@ enEyinesoReludiag madiqefor grpying culture were

ti ssuepJ ﬁ%@%@%rﬁ@{aﬁdam s3Redsnf ected with the nutant
strain_s

owed rtly argan
OB (33 G o ks ot e e i
~; gui nea pi 95 §dlﬂld1la§&‘gm\sn Srlnoamerl hunaEBartqn’nemec'ﬁum or |n 2XYT. medium
Statlstlc I s, .Dat elct a
nean +S@p§m§za{ég \éﬁ} gpheﬁeo &\%’r g%p%@m Lég %anamycm (25
Bt ?? | Shied] gemtpyichn (scapg/ml)u:s hmyorh)hm @0 dent)s M tubersst:losxs Erdman was
erences ui nea 0
‘consi d&P¥B ‘%ﬁ&q@foegkgsﬂe%ﬁ' "{/Séﬂpﬂlg?%\?\%g g"hltﬁg) %.gﬁceml’ 0.2% Tween-80

and 1X ADC supplement. The cultures were grown with constant shaking at 200 rpm,
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SEQ ID NO:5 Primer E SEQ¥D NO: 6 Primer F SEQID
NO 7 Primer G SEQIDNO 8 Primer H SEQID NO 9

CCTeE! ol e MR LETADEE i basP2Re: gl G Ty 101 D heara
( wiottainirigalh®%h rgfycerelg mé@élé@)sunmﬂt B;rnmla_)prt_im!atm@ﬁlpBLcs( wclal:e of
N Yok gl o) o D i e The T oLl ond ha Mot hods -
arEé‘al'lP#’t Edsqlafiqn ‘?ﬂ&@’l‘?"&’t"é"’l‘h °l“rl’05§i‘|‘PF""otﬁ“%md shoul d not
construed .to limt: cope nvent on.
oy amot BOEERs B 'ofouts o RAGeRor 200 o E ol Mol ey 1 the.
uselire k0 a. firRecmyeertrstioncéfelth.c2d laouam dﬁ&fmﬂym of gkvl:luellqe@ were'
n%g%sfeerby%eﬂmgkfoﬁ%tté'ﬁ(% I\Bﬁf for 18%'@%;??@& e E@Fﬁ@rﬁe

sourt t.uri.ng. o tralns
( PE”Qidl'élSalﬁ%lJSW'@é% BR0or i &F TEG soltions\and S§rid whlyberyaiet (AR pg/mi)

dﬁaadggé e} O\Eﬁﬂbhyﬂbﬁfanbma?% lm%n%ﬁnﬂllt Smta%gmon of
ei t her the anti biotics; 1ercrIIln

kdﬁﬁﬂ%" ef fl,O“( 2@3 qrel @gl‘lrﬁf)‘:’m’f@'@ﬁ%ealﬁ# mofmioioligwad) b)bq%c:ubatlon at

hysge@ Rrab 'ﬂ'm(ujféOT(g{l'@ch lyééte t:é@b%ll 614408 b FU{TRACYAS el b '
in M ddl ebrook 7H9 u‘pcg e ted

o 13PE % PUSPBNSIN, WeRdRHD i SIS wep @Hracted
C Uvicel Ivéit MEI‘IG (g'e{eqmllhmtbﬂl V!ﬁbn'ﬁisaﬂl:t pSlh&R) agl ﬁlllc&Z@ﬁh Clpﬂ)‘f’pform

The DNA was prec:pltated by addlng 1110‘h volume of 3M sodxum acetate and two -

volumes of chilled ethanol. The DNA peliet was then washed wnth 70% ethanol and .

resuspencled in 100 pl of autoclaved double dlshlled water
Example 4: Polymerase Chain Reactlon (PGR)

Amplification of genes by PCR was carried out as per manufacturer‘s
recommendatlons Al PCR reactlons were performed by using Taq/Pfu mlx “The
sequences of ollgonucleotdes used are shown in Table 1. A typlcal ampllﬁcatlon

.- reaction contained 10 ng of template DN_A, 1x Taq polymerase buffer, 200 pM dNTPs,
and 20 pmoles each of forward and reverse primers, 1.5 mv MgCl;_:a.nd 1U of Tag/Pfu
mix (Taq and Pfu DNA polymerase were mixed in & ration of 9:1 ) -

| A typical amplification rea'oﬁoh'COmprised of;
1. Initial denaturation at 94°C for 5 minutes.
2. 30cycles of denaturatlon at 94°C for 45 'seconds, annealing-at 55°C 65°C for - -

1 minute and extensmn at 72°C for 1 minute.
3. - Final extension at 72°C for 10 minutes.

The PCR products were resolved on1.2% agarose gel and purified by using |
Qiagen gel extraction kit, as descnbed above
Example 5: Transformation of E coli:- _

E. coli XL-1 Blue and -E. coli HB101 strains were grown in LB medium and
competent cells were prepared by using the CaCl, method (Sambrook et al., 1989).

For preparation of hlgH gfficiency transformation cells, E. coli strains were grown to an
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Arrpll |cat| on bgenes was carried out as pe
mabduf CECUTPeere hrvdbsendan shakingat 200pmpdre Fangfornanis “«ﬁeer gelected on

plerfowﬁ arﬁi{atﬁ@éd&l&%ﬁda&’%ﬁh g?e)éppﬁbﬁb_lt_e %.lﬁhbﬁ)ﬁqa)ences of

0|gonuc eot | S us are snqQ a

ool | FRempP ol PRBEign 4 eI dA gt 25 oo %r%?@aﬂmms was
1x Taegarped yuresipsefolnwidgproto2gdsdparately: dNTPs and 20 - .

prol e eac@rﬁJ %Mp%ffmn{"%ﬁp\se primers, -1.5 nM

I\%ClZ mx (Taq and Pfu DNA
Py it aseBMEF@"m'Xé'a methediat i on -of 9:1). 25 A typical

grrpl i ficat A%fhgfqu?ic'l:y ]9@5 ooRatsRaG @f of 2XYT nigdivim &Lnt?lnlng appropriate
enat ur at i 0 at or C S O

onat ARGt 3 giny GremigTeb bt shalthe HeapOsips die ool were
65C f Qérveétedlnbp lﬁeﬁtnmgalloam&ﬂmoapmaﬂ)r 22f€infites afl 47G.NiHeeceli3pellet was
Fi nal exten : .

pr odu &gsus %1?188 e@él W 2 r:{)én) s%&l@ &%&éﬁg sgzg n]eh(% 43 ﬁ:%l concentration of
pasi f i2ed.ghyl) s rige s@pamm ged Ineuliate:tbaﬁ eomkietnpemiure for 10 minutes.

d.esggh XECI% é?%goxi% 'Et 0?; pﬁ@%&%ﬁlﬁ%érpg%d lka'l ﬁe gBé solutnon was

i n LB adesti iofiowetdby miinp end menibemessmm P@elpnepbahlmjorbyte for 5 minutes,
usi ng 3‘)61 ﬁl &‘aﬁlﬂ gotggélm gcétﬁémg Q%deinlx%h by invaR®h"and further incubated
on ice for 10 minutes. The cell lysate was subjected to centnfugatlon at 12,000 rpm for
30 15 minutes at 4°C, followed by ph_enol chloroform extrachon followed by chloroform
extraction, precipitated by adding 540 pl of isobropénol,(O.GVIv) and DNA followed by
centrifugation at 12,000 rpm for 10 minutes at room temperature. The pellet was
washed twice WIth chilled 70% ethanol, alr-dned and resuspended in 50 pl of TE
buffer
35
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itige wth Z86 1t ?frh”fquﬁ"@ 3be purfid ONA e olutsd U108yl of
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gﬁg@g Qs 12 %rpgéior &% mipytes at 4°C. The DNA was precipitated from the
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temperature for 10 minutes, plasmid DNA was recovered by centrifugation at 12,000
rpm for 15 minutes at room temperature. The pellet was washed twice with éhilled 70%

“ethanol, air-dried and resuspended in 750 pl of TE buffer. The DNA was incubated
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Sllﬂpe@tfaﬁlbsﬂﬁﬂﬁﬁt%ﬁ%%it\e frh& WIwbb%cgﬁl%cf%g%r enzyme (1U) in 1X

8 R e e
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The peniyhice dadDhlacivated eylih@tbatiny thleQ@acm‘on Ghixtur2Oated 8961 8P 10 minutes
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sl alcuge oy ArERA Adriid i 2 %%F»sﬂé@mmwmd and
( SanbresgRrpendedin 1998@)autonlam¢@uwemhﬂnw~am$ i nocul ated ..

l ﬁOZOQnmﬂlﬁfgsﬁ:%%}qveFWéi‘ig%m é}héH tNg appropriate

antibiotic overnight at 37C with shaking
“at 200 25 fragmen &@P PsOuREIeg N‘&‘ﬁ\?@%f%’él%by using Klenow fragment of

.centr DNIAQﬂilynwaas%II The@MA ﬁb?ﬁpﬁaéﬁcma@@vﬁtﬁ tﬁé e AZ%ne 586 per pg of

cel | Bel | et was resuspende
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containing 1mM ATP and 40U of T4 DNA ligase. The ligation mixtures were then used
30 to transform competent cells of E. coli XL1-Blue and transformanis were selected on
appm'priate LB agar supplemented with appropriate antibiotic(s).
Example 8: Agarose Gel Eléctrophoresié
~ Agarose gel electmphoress was carried out essentially as descnbed earlier
(Sambrook ef al, 1989) DNA fragments of size >.500 bp were resolved on 0.8%

35  agarose gel, while those in the range of 250 - 500 bp were resolved on 1.2% agarose
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bméa‘cﬁi’rns the extension products were precipitated with sodium acetate and ethanol to
remove qn—lncorporated termmators _The samples were than loaded onto a 4% long
ranger gel. The sample lanes were analysed on a DNA sequencing “analysis 3.0
software (ABI-Prism, Perkin Elme_r Applied Biosystems, Foster City, CA, USA).
Example 12: Electroporation of M tuberculosis:
M. tuberculosis culfures were grown 1o Aggonm OF 0. 8 wnth shaking at 200 rpm at
37°C. Before harvesting, the cells were chilled on.ice for one hour. Cells were pelleted
by centrifugation at 6,000 rpm at 4°C for 10 minutes, washed twice with chilled glycerol
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carri Qﬁioe@)ut-e&@ﬁéiﬂ&dl ﬁ-H Yl BScHilies Glvk gr Q’Sld(@‘%gg%c?[%tor&ﬁﬁg?ﬂ&%of 100 pl
at al h 9) DM ragnents of "size >
resol V&8 Btn O Bl TusBerisar ose gel, while those in the

r ange of 256r ele&&ﬁor’ﬁﬁor\é@b;ﬁnﬂrﬁé@ly\@ﬁb SDNA 34s 3RRELREh 40 P of cells,
107 2008 YRR oL OO0, 2 85 e o 1

S wWere elec
Corﬁt auqurrg (4NBV|inmt, n330at: htapiacitamceb Bmhrde reeﬁ'stamél, @.49kV output using

El

e vt M 14 A0 RIB o B Rt r PFfle mediypg ot 7ec,
5 gel JRAspaxor 2&dowst Thenkansiooudnis waramaieh:tasi gre Middbdboroks7H10 agar -
Of QG phisf &fpp Ieﬂen@g%rfh' Al‘bC tan@ coﬁg%‘hg%?gr‘(’fﬁﬁ tg%n{llﬁgﬂ m(]sT Iglates were

| &5 werg Tt hen passed_t hrou
Washec!l“‘%’t\’ﬂ""‘@‘éf‘?)(/ﬂf“l@1 PEYScﬂEﬁ?@r and - the DNA was el uted in

5010I0| sacfar_r@imt Alkalpbhd elrv pat@mad.axtwbnhmmnobl gt
PAGE and. t hER T vnS PR weestel YDl oeloes by sctoporation o the

menbr anepetest callg ot Matube@nmsm ps per the mddcﬂesiaﬁtmdrby Hivids ef al 1999

usi ng ({gs PLO 15§$§ ﬁﬂe@%%g%a%r Tin er%lf% PR s FJEQH containing 0.2

Labor at ori es,
pr ot etV EBTAHer 3mipvtanat 3726 Brerdenatsd EW\ was precipiated byraddition of

Posc e apt 08 vaiuaiebf 3M‘§mnﬂﬁ£€%a?é‘§nd"@§ vQI'uFﬁ%g Sfjcﬂllféd%?émrﬂel%manol The

for 2 hours at room:t gnpergture
i ncubdtNét WRSt PregiPiagEdy 5 TRy %H"Eoﬁ'?eo%a"m'ﬁé Blory&iCofral 15 apinptes and
for 2 rémueredatly catifudationat a2/00@ .rprSord GSdﬂfnﬁté%nét 4°C. The pellet was

non-s t he d|Iut|

pr epa&gagh%dn&‘ﬁ ﬂi‘gﬂ'egég%n&q%gp%’l BroVRE It?‘h%ﬁ SE\HA@JES"'SPG"‘M in
t hri ceOwiltdi d@BEIQ' distifledewatpr $ior higV. ﬂrﬁ&edlrhmt DiNAswas subjected to U.V.
i nub I 2

ke St o5 08 (AR 0B F i,
i nc ube’t‘ﬂ?’b And d4-V-1PrRigeAtmentipE DA the\RNAwashiraparad |b¢yéllam6tmcolumn as
PBST ajagcribB@ abdv@munor eacti ve bands wer.e visualized by

.the aqditi PBS c i.ni 10 1/m of 20 30% H202
and Oq% ?en:’f?og emg{‘}{tﬁw U8Mhe tetrahydrochl ori de.

Exanpl el 1Th@mnsmaquénei wes TotatdNAosawp|eBert@bsis, and subjected to
S%uquén%ow (g@ F\ %ﬁ?%pﬁé‘t@ M lor? %éo%h&ease B’h% 8|gﬁsted fragments

respective tr agen
pl asniwer rasolveth en B2 % AgpI0Ee Qel\/@r'@'\' yolkpge (¢@d dvpmight irg1X TAE gel

an AB'rurﬁ’ﬁdg&ﬂ]ﬁ%? fing @Nﬁﬁﬁ'g@ﬁenﬂ idle WBRRBIA %Eds\’)gkmg the. gel in 0.1N HCI
term ? c]h‘iem Stdl)y he seg*oenmqﬁ% )

Was s fppn]lwea? 8 V@E ?H@P*hﬁ"d‘? Elple( pqg Water. The DNA was then

denatured by soaking the gel in denaturation buffer (1.5M NaCl, 0.5 M NaOH). The gel

30 was then rinsed with double distilled water and neutralized in neutrahzahon buffer (1M

Tris pH 74,15 M NaCI) The DNA was then transferred to Hybond N membrane by

capillary transfer in 20X SSC ovemight (Southern 1975) The membrane was air-dried

and DNA was cross-linked fo the Hybond N membrane by U.V. irradiation for 2

minutes at 700mJ. The blot was prehybridized in a solution containing 50% deionised

35 formamide, 5X SSC, 5X Denhardts solution, 50mM Tris-Cl, pH7.5 and 200 pg/mi



El mer- Cetus, Norwal k, Connecticut, USA) by using 500

ng doubl e stranded DNA and 3.2 pnol vector spegidfi , ‘

ol i gonucl eoti des. After conpletion of the sequeﬁc’v’1f lh@v 2006
WO 2Hol0P¥A%, the extension products were preci RickANGSh4/000203

wi th sodi um acetate and eth&nol to 30 renove

un-incorporated termnators. The sanples were than

| oaded onto a 4% 1 ong ranger gel. The sanple |anes

wefanatirng spinaen enema DNAovemighbaici2Pey The dnal desbtared.plobe was then

S Odddea ketht ks &d @th:ﬁ%ﬂvﬁs Ez&rﬁ&{ oﬁggt%i"%q‘oﬁldgl%yl’f It gn Rg blot

ectropora

Fost e
S e st X REC a8 Or1eh PO & o TPy 3giroonies ond
A&ﬁ@nmﬂ:ﬁx BSE amdl D% aigora tenaidehtiird for &0 miRRes3i{d then in 0.2X

50 one %ﬁ?a'&%:?[?% r;]\Q/ngsrce peﬁ@k%@% @gl’qul tﬁ‘ﬂb%{f Frléﬁ%e&’fa%ged in

6, BOm wippraed subieciedito agomilingregty, washed twice with

a bm{.}é 005100639
gg% f’ﬁ’geogém Ogg)ag%%&'gf iﬂfﬂ ,gpy@seéspended in| nl of
chi | 1 ed"gRte gled

fragmeni ¢y e tWep SR Amplified dtusingfgebe Gppdific
e gtimess. The Bfaplidoh Mas fJUlﬁﬂeh @Sl uhiﬁ@Q:aE@r'i g@'eﬁﬁid’tx@rﬁ’%f &ld émi’-labeled
appr.oxi
10 Eq?’l ‘?'“gr%%?y'%trf" Fc5g’ lﬁd?’“i%“ ri'ihﬁ lhbékngaﬁacf@élqoglpweof 100ng of
?ubssqlad])w/k wmdérgmcbtmer (hatexhgi raﬂbmrmmrs;f 1A dc;t’JrPk VHMTHCTP
' ey nc i stance
s
welegatued @b &6 fions rmmntesoeindmdﬁt indali fon2 anin@&<CANTRO @nd BRzyme
f : o
M‘Wer@i‘idwéﬁd end %b&ﬁr@nﬁéﬁom Sut &gl & éef%nle%qo%gs[ %Mpgﬁ—]&d :

ddl ebr ook agar ates suppl enen

15 cSNIgs r\ﬁ%regw% By P%If‘% %s@n BReleqtide smoval it el e dabeled probe
| vesladi@tio fitey bidd- 21 days at  37C.. 10 Exanplel :3: Al kal i
and U V. pretreatnment of DNA: The targeting DNA was
prExample g Izwitr infeitidn ofmduse endcraphabe ctM IOyl fibeidildyis:

tmg e GPfmei Rk e%vﬁ%&réplﬁp %u ﬁm{;‘ Pr%u%q 88%&&3 t%ﬁw@fﬁl—'é@uy SpUmI” for
19699urs)rs spedadde amswea@m fraaignsity op Rx18F perfwedl, Befbrda@kttion,
20 CQIH& &41INinBg w@rezwadﬁ% Em_eawfﬂ@rl x3hniE BHbAS AP a3, tlogl'{ﬁ??%) and

%ed DNA% {p_)tbated %addltlono
ofass\foplRiPtn IR o Diibced g dieq, o pagie's . Srediun) | (DMEM)
atssmlﬂ:mmt@:t Wit d0% héateinadbiedetal pailszingrh (BCS)I THY bacterial strains
{ na .
| O R o SyBOTAERL o res kBl i, NN STt i e
atFGAe, Th?hfé?"f)é"felf%f"f wikie e dyrewpc mutent htr@mat |2edMDO Y 1:10
25 et(h‘aa@bhdg@ bEEDiS, ) dells waiermédnbéteal a@l@ﬁ’cf lﬁ%@/@@@d%gndsﬁ{\ere

D%&r[e) E ed|st|IIe %‘; ﬁretreat
1585 B Blefitr. 605 ot o Fiicamin Yo angtovgrigyed with 2
s tmlaDMEM reueplerh8GEd (W ERCSh E10Y6), aAntibBﬁa-ﬁﬁihrﬁy&btroZ(Wé) rand amlkacm
a UV trea gNA
D@V\Q@l)p@g %a rSZJd Eb‘%} G(ﬁmH ge‘ﬁ'fegfgfl ﬁﬁﬁ e Va%cg'er 1Ty &604 Ef‘bT}'ED" X-
E)d@ﬁ‘[ﬁfbre1 51minuiga.itHeaumtBl of bauijibati diferat: tiowe: pomts was determined by -
30  plating 10-fold serial dllutlons in duplicates on MB 7H10 medlum and lncubatmg the
plates at 37°C for 3 weeks.
Example 17: Virulence studies in guinea pigs: . ..
The effect of disruption of tyrosine phosphatases on the virulence of M. .
tuberculosis was evaluated in the guinea pig model of experimental tuberculosis. This
* 35  work was carried at Tuberculosis Research i:en’tre, Chennai. Random-Bred guinea



The genom c DNA was isolated fromM tubercul osis

"subjected to 25 restriction digestion by approprd éma\f 2006

r e30 pwsioesendonucl ease. . The di gested fragnments

resol ved, on a 1,2% agarose gehgat |ow vol tage (W’H‘m"“moz”
over ni ght in | X TAE gel running buffer. The DNA

fragnments were depurinated by soaking the gel in 0.1 N

HO  f pigs 3QhaDOnEaB ek tRY! emﬁ@h thawa
di st Y A enlgwgéﬁ%%%lj%g% Qy soeerE Obtamdfmm

t he gekahonmg%ef?ﬁruof Lehy OB’Lﬁ'?'E?' S(CT“WNW) Hyd @aMCNaG—i)
The gel 30 Whegtiteapigsiwsedivided hiccpolpser gidsér éécﬁdEéMhtﬁ{w up

and negpiakid G 6l
g, e I\Ia%q sty E@l%@h@ﬁ%g? Tﬁ%P%F'FE%@rP'G’S of guinea pigs
Hy bbnd¥ee ﬁéﬁﬁf‘%ﬁﬁié"'wne@éwmorganym mentored belnw%@b’cﬁ@ously and 8
over ni aifrhalé Bombibesnt 4R ARes) The shRERERRS RSk %E'rf
and D%aﬁ\éas cross-1linked t)o t he Hybond N nenbrane ngsDOSt_

i Tradigtion for. 2 minutes at 700m). The bl ot was
pr ehybr,l di zed in a sol ution containing 50% del oni sed 35

f or mam ds, hardts sol.ution, 50mMM Tris-Cl,
pH7: 5 agﬁ%g@&%ﬁ?%% \5,2005/ 005639
PA% /| N@W@@@Q@Bts@@ denat ur(gaﬁ)a Aon sper m DNA
-overni ght at 42C. The heat dgnatured probe was then-
added to the blots and hybridi zati on was carried out at
420C for 14-16 hours. The blet was washed first.in 2X
SSC and 6). MYaubBiSulasis Efieant enpgrature for 30 minutes and
then in, % SD3 1w Degen t enper at ure -for
30 mi nutg) éﬁgagﬁa%pg“ag"o 2X 5|98 iyl 0:2% SDS at 65C
f o¥> 30 nekiuwisB complempited stiirs tthen air dried, wapped in
. saran wap and subjected to autoradi ography. Exanple
15: Preparation of Nucleic Acid Probes: The DNA -
fragnent to be | abel ed was PCR anplified by using gene

specific pilitheoganidine vﬁfﬁ)bbdﬁarhddﬁé}nrﬁélé e sl MtaHSd Y challenged

t nd
ReaPerrhn £ cheetirBletiche 00 R 05 S T et o win 25
céﬁ’pn@@ée@& | oong of tenplate DNA, ix klenow buffer

(havi ng ramﬂeﬂnumah%%folr%m\%?rﬁéF gﬁ%@%%e”ﬁﬁdl L{T[M dTTP

and 10uC of a32P dATP
tenpl de DREPSREL y‘ﬂi@ﬂ'&t%#‘@@"mallooc for 5 minutes and

kept i ICﬂ\lé’ghtoﬂnfﬁttédlb@énsdNEP%pBEﬁiaWEIY wer e added

and en | a was_ car for 2hours.
Uni nco ? por %? J’rgp%gh%ﬂf??%p géﬁﬂ‘?@&?*%&eaaaﬁ@ (Ryskgwrem scores).
niél edd i deVleéhD@allmtkpt theldtubelelel abaliefiopr efleen V@l agidle dBacterial

to the bloten@gé}gm In vitro Infection of nouse.
macr ophage. cell Tin M tubercul osis: J774A.1 nouse
nacr o ageH@@thhPPﬁ'éa‘@W%'g@tloﬁ@fB’Pf%l%ﬁ'll%t ed with ri FN-y

SQUmr 1 for Thé@b@s&liﬁcﬁj}l wasfht W@rﬁmbl@ was FrieXsuisd ét 1Y {%& ﬁ%eglnning of

adenlt 10 te eor i nfection,
el 1 oS $nd e Bt inlenaR i S fensi kiverhingn ceteens and ymph
Sa0t SQﬁQstw@a renit®8 psepidallyrapd ithenveigts of BB lirfsots Sgbls was measured.
) Dul be%@%aﬁ@ﬁél fléa%%%%&ne‘?at&@ 91' éb“&e%s anMungs Portions of liver and lung
tissues were fixed in 10% formalin. for histopathological ana]ySIS of granuloma
- formation and cellular composmon of granuloma.
Post-mortem scores:

35 The virulence was measured based on the rate of progression of the disease in
guinea pig as described by Mitichison. (Mitichison, 1964). At the post-mortem



suppl enented with 10% heat inactivated fetal calf serum
(FCS). The bacterial strains were washed tw ce; W t,fn :
DMEM and resuspended i n DVEM suppl enented with 15\‘;‘1 t@&s 2006

WOThns/00%Bds were infected with wild type or mu 2554%%'2@3
e cells

10

15

20

25

30

35

at an MJ of 1:10 25 (macrsophage : bacteria).

were incubated at 37C in a 5% CO2 at nosphere. After 6
hours of infection, cells were washed tw ce with I|x
HBSSingten oites ariypeld, e tdtel 2xtentiof DhEMLIsss pisee iz chsydstét as a

F&Sre(réﬂ&l/ﬁ cﬁﬂb't@ﬂlﬁ rTﬁe @ﬁér’ltr&'\ﬁﬁﬁlé fég&)éé/qn tﬁ(?grg?ﬁg d‘b lslcored as
@%%9% H'Fhf* f\Vﬁ{a%ﬁCfme fpr %"T’rﬁﬁ"tué’rY"aﬂ-CaW@feﬂor 15

' Wiawbeeunﬂ'&fehmumbﬁﬂe bicilli @@ thiz spleeflahd At ti me points..

was d r ti 10-fol d serial dilutions:

5 dugE HIeBE S bpriSn Bh B ke IR & it e annding
plhibe. ¥rgans @é’l@ HoorogBniseke lns5mibo atopble distilledVivatet efnasing a teflon
%dﬁ@g@ﬁzérnTQWfd}FQerH giﬁﬁloﬂ-éqﬁloef Jo039h dwshrau rc—t-,da(r)end mf distilled

tyrosSi ne phosphatases on the V|rulenc
twaterand 1884 o napfhompaenatg and Varoustrliuiipns me:aa ipbaylatetielL) slopes

ams;macaieatﬂle LRSS We%héubaf&]'a? 37°&5adﬁolfe5dl of &l rvs}g%jta@én
ndom B

cul osi Res?( rch cenptr ennai Ra
TIBFA §8985in0 ek 0 imis & B SPoD BN on sverage organ cfu for
RGTH gmam& e@amad TR s@istiisityoff tHiddetdtios arihba vak 6Y0 Badigi n

[ ang 00 - 400g were obtained from
@S{DE nrb:f(le'{' forﬁI sgratory Ani mal Sci ence (NCLAS),

Hyder a baaver Tnelugas efdie imals wereacmpyaddd sforedoin grewsigheofars

Sdo?ilfaﬁ?lﬁl@ ﬂ@@%m&@@:@d@rm bit§ G‘I'Tﬁ%%bes ?ﬂ:rrpjc erﬁ i kﬂ%lg)f]%acﬁ from -

g jmaﬁg di fferent g
TPy, pere R ooyt tbrapiryriamiss YeRliest ha ossad bis were
neeshéedinetD% aloahl asdIBE% taoRsl mlMcmlmjee&:h&ﬂbWBh $)y &réatmhasxth

WihrhahBl 2 Dot BIAE B’ BT 2 45 S
n‘iﬁpmﬁ)?n@ltﬁeatmenr—wgﬁ repeated twigy Thy blts:wermthqmb@bawms igene for
Erschmeiindies mal mﬁalmgnﬂﬁﬁd&i hahatehtwaﬁﬂssax (rRe Yarb®) embkaded

I BTt ATt BineS BSHIOTR & oBHa PITgeTe (omerar

abdrmbihng 200 thad deglagsalidasn Beﬁeﬁfﬁr adtioh wf thy c&t%b&ﬁm@vx[egbamed :
PRI I bl P R il P B BB T ol dorctpinuteg oacn

deitowed )byGresdrgens ovitp mrgmmleCBhfer &nimales each. The slides were
finally treated with 95% alcohol for complete removal of traces of wax.

The sections were stained with hematoxylin and eosin for the presence of
granuloma. The sections were washed in water and stained with hematoxylin for 5
mmutes Excess stain from the shde was removed by washlng with distilied water. The
slides were then counterstalned thh eosin solutlon for 1 mlnutes washed with water |

* and air-dried. For viewing the slides under the mlcroscope the slides were mounted

using DPS mount and covered with a covershp The proporhon of the granuloma and
extent and type of cellular infi Itratlon in the sections were mlcroscoplcally assessed as
described earlier (Ridley, 1977 and Jayashankar and Ramanathan, 1999). The tissue
sections were analysed for following parameters to'determine the effect of disfuption of
tyrosine phosphatases on the virulence of M. tuberculosis; éize of typical granuloma;
amount of caseous necrosis; relative number of neutfop’hils; macrophages; giant cells;

epitheloid cells and lymphocytes; degree to which lymphocytes were organized in the



2) Weight of infected organs - liver, spleen L, upg..
17 iy “36bs

" 3). Scores of the gross pathol ogi cal damage
orYyareONPesP- nort em scores). 25 4) Viabl e count pefyiB000203
tubercle bacilli fromspleen aid |ung (Bacteria

enuneration). 5) Hsstopathol ogical evaluation of |iver

and lung. The gross body wei ght of the animals was
rregsurgeﬂnuwmat bed Ektemt tlefwrbﬂlg bmhngnaowergtd}@alf;&éaﬁm F%t four different
and at ervals ti ut hanasi a. Liver, |ungs,
spleen§g§ﬁ8k¥eﬁgﬁﬁggﬁmﬂ33 @ re renoved aseptically

and t Hdatisicghanalysist he i nfected organs was measured. The

b | ¢
Pg?: IGB:’] 2 o]b%ﬁd\a/ i gﬁzgﬁr@é’ %ﬁﬂ\eh@ n‘?’e%lne-g %?an?%ge%%lgr%iﬂb % Data were

t1ssues were
f ormalanAlZadder Hatisticsh ﬂawﬁﬁ%@ eeing fes Atydents estgpifeneneasebetween the
f or matviafsusajislips of duilealpiditdrd eehdidefst éﬁnﬁﬁ:&ﬁmﬂ WilRs were <0.05.
Post-nmortem scores: 35 The virul ence- was neasured based
on the'rate of progression of the disease in guinea
pig as described by Mtichison (Mtichison, 1964). At
the post-nortem 1 0 NOV 2006 WD 2005/ 005639
PCT1t N2004/ 000203 30 exam nation of the animals, the
total extent of tubercul osis di sease was assessed as a
score ranging fromO to 100. The extent of visible
| esions in the organs were scored as described in
Tabl e 5. Average score for each group was cal cul at ed.
Vi abl e count of the tubercle bacilli fromthe spleen
and lung: 5 The spleen and portion of |ung was renoved
into a sterile, weighed grinding tube. Organs were
honogeni sed in 5nl of double distilled water by using a
teflon honogenizer. Ten fold serial dilutions (10",
10-2.10-,10"") were prepared in distilled water and
101 of neat honpbgenate and various dilutions were
inoculated in LJ slopes in duplicates. The Li sl opes
were i ncubated at 37C and readings for cfu were taken
10 after 4 weeks and 6 weeks. The nunber of cfu per
organ and an average organ cfu for each group was
cal cul ated. The sensitivity of this detection method
was 5(10 bacilli. Histopathology of liver and |ungs:
- The liver and lungs of the animls were renoved and
stored in preweighed jars containing 10%formal dehyde.
Two bits of tissue (2cm x 2cmthickness) each from 15
l'iver and lung were fixed in 10% formalin until further
treatnment. The organ bits were washed in 70% al cohol -
and 95% al cohol for 2 hours each foll owed by treatnent
with isopropanol for. 2 hours. In order to ensure
conpl ete dehydration of the tissue, the isopropano
treatnment was repeated twi ce. The bits were .then
incubated in xylene for 15-20 minutes and finally
enbedded in nolten paraffin wax. The paraffin enbedded



20 tissue portions was divided into 5 pmfine sections
by using a microtone (Reichert, Germany) and{f3xRQV 2006 -
onto gl ass slides. Deparaffini zation of the cut

WQ 205108383 was carried out prior to staining. PE'T&N%M}B@O%M

t he pr

wat er ﬁ %’e&gg\n%gm“%nﬁﬁt(

‘Excess nyeraums éartymhchmyMSde sigaslhrrg&iﬁtv@é’le@wm\’\@%@b o t ;\)10/
s distil lygcloppl Rt 15

were first imrersed twice Bh xylene for 5 mnutes each
followed by treatnent with isopropanol tw ce for 3

mg es each. The slides were finally treated with 95%
al EOIFGI"°PYr conpl ete renoval of traces of wax. 25 The

sett i onidessen, K. aCaBslci, tN), n?@%wk' B, §fks60 ”s eﬂéahl 0.,

sectiQ n S weré
) iYRPH of Yeersinig: ﬁ@gtggtuberculosw.

gslldes were then counterstalned
w th eosi.n sol ution fsor 1 m nutes, Vvashed w th water

angl ai rngcnmwk §i€Hkon aan%hﬁﬁde%' 'NdSS ME‘QSIE&&B@@ P& rgggr

mcros wer e mount ed usi n

and ¢ o&%ﬁg J"WKPW rg"e@%\/ae?‘%'?'l ggne ?H%teb‘?‘)bﬁ'érswtb?ﬁ'fo@f 2 ¢iess of cell

*granul ol ligild unigueent patingderiy peycefaceah.| ulmer cHahi bis: aiekﬂ‘? -

10

15
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30

in the4gpalions were mcroscopically assessed as:

descri bed earlier (Ridley, 1977 and Jayashankar and

Ramanatt\B@m A.199RrakolBeT! S HéGersSECH QR M?#t paﬁayge%g%
e

f orf ol {1 paraneters to determ ne t
di srupt ?rgﬁ egf re‘?'?‘fegﬁnﬁe"pHB@pﬁHP%@é%?'Conaqldwesmihaab emgese in
of M. Mybwbraciehosibeyis BCBEproducky B infuddnt %@B%&ﬁﬁosﬁé‘. Proc Natl
amount g;c{§3§§o%7 Ex;éé)Sl s; relative -nunber of

neut rop nmacr ophageés; giant cells; epitheloi.d

cells EQQSILNMWW%&WQ MES. \%%%vc %O% @%B%?Xt, ﬁﬁeis\g?gd?T.

or gani é t he 008
PCT/ | 4 08’&?@6‘6263‘\ §‘?°'§r Brfti 2B dacehs ViR elif1996) Alislic xchange .

gr anul onbfyvebaeledirg diteteibsisAkit A§ tink&tUecsthbififioR rEuthrateé. J

secti ogg o ti,ssue -were anal yzed. Statistica
anal y < &??%?% Z%I cted as arithneti c nean +

StsandaBngfoﬁloé '@ fbv, PRlAnM €. tﬁéa%ta{/ nde.t ¢+ &dam, R M,

statistj cal Ié% i cance usl Ng
Di f f er BRE®s By dRnddfulne- Fva'f‘r"‘ij ol§'§0'§r (WkpB o*r @QBﬁeGomﬂntg:nally
wer e crephidatifg eshycdbgttefidphadds Bys¥sh URS sﬁ:gl Qh%hvélry 3t

ggf‘/erzg co%@c%ﬁ@:inﬁ%gggé’o’%s F;;CT/ h'@ g/ﬁq 9642 §961N10966
M@gnusgé}ﬂes Kp E. BlB’éH SROR, Dgwdsoftlgggfh %nld]er By E {1991).

Wl f - V&F H._ and Fal’l rnan

pseudo WheEGHisisJa ipatients Wf%ﬂlvﬁ?ﬁt'@"@a?qeﬁclmymmcw mé Eng.
si gnal Vimegl. azsaeiat gsbowi t h phagocytosis. Ml .

M crobic! 20: 1057-1069. 2. Azad, A K, Si rakova T.

D7; FeBadardesA., N<re@er,ahd atdl abthl,kudy (19?16) EEfFénéx%T‘ubmologous
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' rmrker ene | arts resistance to an antibiotli ¢

" séfect td%y ci RrbRctegh oﬁ%ﬁmhemgbmycm or

Pichfi 8EakbM HY&EPW f&y&‘ég as clained in
~ claim. Jage wher el nﬁéhf;s?ggglaﬁgan ibiotic marker gene.
2L. | ﬁpéﬁ@qdesi%t shéémeé tine cladni B30t iwhezanamptien s&2nd A

n my3 erein.-in the
Té@gn‘g%ﬁgn ve Ei. K P ngn Arﬁ%’f'ﬁ%ﬂ‘ceas Y9 aithEd
|antbhintie kainaupcm.l n-the reconbi nant vector i s. psk
S. 24 t hod | ai,med in_claiml3,.-wherein, the )
22 vgct‘g? Fht Fj&j-&\? lel &EE"F‘opH'at WBRTEA hiBudghe
L plgtage&lqlﬁsntﬁvmdwctga@m ainmed. in claim13, -wherein
. primary, - teconbi.nant .nycpbacteriumstrain' is selected
23. b? u@?%ﬁoéaﬁ%nﬁqﬁ%% g‘él &lpdn -} omMRpgedRy ciRn the
o ch-bebaﬁph@ﬁi;*cﬁctoﬁsis rrgt hod as. clained in claim .
13, wh&)gl nin i t he secondary reconbi nant
laiged’ ig

. ?47'wﬁcﬁﬁﬁ

r-PEnFs c]faéé} é@an?’h‘miﬂyﬁi‘%mﬁqwroﬂs
onsrseiaa ettt iR 1001 ¢
25. aﬁplﬁ“‘F%/ hedi AR ocl@gd in claim 13, wherein primary
. recombinant mycobacterimn strain’ is selected by - using
an am:ibiotic sulected ——from——hygromycih or
chloramphanicol

.. 26. 'A,methcd as clalmed -An claim 13, wherein in, steg (k) -
= thc secondary recombinant myccbacter:.um strain -:_'.s.
.-resistant to hygrcmycin or ‘chloramphenicol but
: ";sens:l.t:we to the second ‘antibiotie kanaimycin.

27 A primer aequence adapted for amplification of mptpA
"gene salected from any of BEQ ID No. 1 to 4 alongwith-

its fla.nk:.ng rag:mns _ | )

28. A’ pr:.mer aequencc adapted for amplification of mpth E

'gene sslected ‘from any of SEQ ID No. 5 to 8 alongwith
its fla.nking regions.
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<223>
<400>

gene selected fromany of BEQID No. 1 to 4 alongwith

its' flanking reﬁ
for amplific §9Y5
SEQID No. 5to 8

ions. 28CTM83Fr$Ter sequence adapf e}
“H-IAptNB  d8ne sel ected from any of
its flanking regions.

al ongwi t h

OV 2006
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Indign WUE%
univeMegicak fRagearch

Mycobacteria and
| P882/ DEL/ 2003

P n S
e LR i
synt hesi zed
<210> 2 <2

<211> 33
IP882/DFL/2003
2003-07-09

16
PatentIn version 3.1
1
32

DNA

Artificial Sequence

The primer was synthesiz

1

<151> 2003-07-09

<210> 1 <2g1> 32
The primer was

<400> 1 ccatcatgac gtcgtctgac aacggagcgt

PCH%% 32 <212> DNA <213> Synt hesi zed
60> 2 gggcat atgg caacaccccg gccgecccget cg 32

<212> DNA <213> synt hesi zed

Uni versity of Del hi
process thereof

S pr355 T 550

11> 32

ed

ccatcatgac gtcgtctgac aacggagcgt cc

<210>
<211>
<212>
<213>

<400>

2
32
DNA

Synthesized

2

gggcatatgg caacaccccg gocgoccget cg

<210>
<211>
<212>
<213>

<400>

3
33
DNA

Synthesized

3

gggcatatga cgctcggctg ttgcggcage tcg

of e IERCRESPITING 40 <110> | ndi an Council of

<120> Mut ants of

<130> PCT0487 <150>
<160> 16 <170>

<212> DNA <213>

<210> 3
<400> 3

32

32

33



gggcat at ga cgctcggctg ttgcggcagec tcg 33 PCT0487.5T25 1
3 NOV 2006 41 <210> 4 <23dm73225<212> DNA <213>1 ] NOV 2006
Synt hesi zed <400> 4 ccatcatgpc ggtggct ggc cccgcggtgc
gg 32 <210> 5 <211> 33 <212> DNA <213> Synt hesi zed
<210> 4 100> S ccatcatgac tgtggaacct attcctgtcg goc 33 <210> 6
<211> 32 <211> 36 <212> DNA <213> synthesized <400> 6
gggcat at gg gctggattcg ccggctattc ctgtcg 36 <210> 7
<212> DNA <2711> 33" 212> DNA <213> synt hesi zed <400> 7
<213> Syntgggp@aatgg gtgctcaccc actgcttcgc ggg 33 <210> 8 <211>
<212> DNA <213> synt hesized <400> 8 ccat catgag
tcggtgaccc ccgtatagcc cgg 33 <210> 9 <211> 28
<«400> 4 PCT0487.5T25 13 NOV 2006

Ccatcatgac ggtggctggc cccgcggtgc gg 32

<210> 5
<211> 33
<212> DNA

<213> synthesized -

100> 5
ccatcatgac tgtggaacct attcctgtcg gec 33
<210> 6
<211> 36
<212> DNA

<213> Synthesized

<400> 6

gggcatatgg gctggattcg ccggctattc ctgtcg 36
<210> 7

" <211> 33

212> DNA

<213> Synthesized

<400> 7

gggcatatgg gtgctcaccc actgcttcgc ggg 33
<210> 8

<211> 33

<212> DNA

<213> Synthesized

<400> 8
ccatcatgag tcggtgaccc ccgtatagcc cgg 33

<210> 9
<211> 28



<212> DNA 42 <213> synt hesi zed
tgtccgtgaa ctgccggc 28

<400> 9 ggcat at gg
<212>

ohd NOV 2008

5%595 1q_<211> 35
<212> DNA <213> Synt hesi zed <400> égé%&égttc at ccgagcag
caccccgcgc atccg 35 <210> 171 211> 492 <212> DNA <213>

<213>  synthpstAsdct eri um t ubercul osis <400> 11 gtgtctgatc
cgctgcacgt cacattcgtt tgtacgggca acatctgccg gtcgccaatg
200s 60 gccgagaaga tgttcgcigg acagcttcgc caccgtggcc
<40U> t t gacgc ggtgcgagtg accagt gcgg gcaccgggaa
QQCMEIQW:Eggg@gﬂﬁ%étéaéﬁﬁttgcg ccgacgagcg ggcggecggg 180 28
gtgttgcgag cccacggcta ccctaccgac caccgggccg cacaagt cgg
10 caccgaacac 240 ctggcggcag acctgttggt ggccttggac
;5 Cgcaaccacg ctcggcetgtt gcggcagctc 300 ggcgacgaag
ccgcccgggt acggatgcectg cggtcattcg acccacgctc gggaacccat
pNa 360 gcccacgatg tcgaggatcc ctactatggc gatcactccg
acttcgagga ggtcttcgcc 420 |jtcatcgaat ccgccctgcec
SyntBggidefigcac gact gggt cg acgaacgtct cgcgcggaac 480
ggaccgagtt ga 492 <210> 12 <211> 831 <212> DNA <213>
Mycobacteri um tubercul osis <400> 12 tcatccgagc
<400> 10 ggcaccccgc gcatccggtt gactgtggec tggetgatac cggegtcgeg
ggaq“@t“:égchﬁﬁﬁié@%%ﬁﬂé@%éGGQth cgtaggtctc gtcaatggtc 35
t ggcgt gcgg cggccaggta 120 ctccgcgcgg acacccagga

<210>
<211>
<212>
<213>

<210> 11 ccccgtcgga cagccgggcc ttggtgaacg tcaccacctc 180
gggt gccagt tcggtgtcga aacgctgcectg gatcatctcg gagat ccggg
211> 492
cccgcagttg 240 tggcacggag tcgttgctgec gcaggtagtc
<212> DNA ggcgacgatg acgtcgcggt ccaggccgac 300 cgcttcaagc
accagcgcga ccacgaagcc ggtgcgatcc ttacccgcga agcagt gggt
<213> MycoBggrelign Naherp@esis
<400> 11
gtgtctgatc cgctgcacgt cacattcgtt tgtacgggca acatctgecg gtcgccaatg 60
gccgagaaga tgttcgccca acagcttcge caccgtggec tgggtgacge ggtgcgagtg 120
accagtgcgg gcaccgggaa ctggcatgta ggcagttgceg ccgacgagcg ggcggecggg 180
gtgttgcgag cccacggcta ccctaccgac caccgggecg cacaagtcgg caccgaacac 240
ctggcggcag acctgttggt ggccttggac cgcaaccacg ctcggetgtt gcggcagctc 300
ggcgtcgaag ccgcccgggt acggatgetg cggtcattcg acccacgctc gggaacccat 360
gcgctcgatg tcgaggatcc ctactatgge gatcactccg acttcgagga ggtcttcgec 420
Jtcatcgaat ccgecctgee cggectgcac gactgggtcg acgaacgtct cgcgcggaac 480
ggaccgagtt ga 492
<210> 12
<211> 831
<212> DNA
<213> Mycobacterium tuberculosis
<400> 12
tcatcegage agcaccccge gecatcecggtt gactgtggec tggctgatac cggegtcgeg 60
caggtagccg cccagcgatc cgtaggtctc gtcaatggtc tggegtgegg cggccaggta 120
ctccgcegegg acacccagga ccccgtcgga cagocgggec ttggtgaacg tcaccacctce 180
gggtgccagt tcggtgtcga aacgctgetg gatcatctcg gagatceggg cccgcagttg 240
tggcacggag tcgttgctgc gcaggtagtc ggcgacgatg acgtcgcggt ccaggecgac 300
Cgcttcaagc accagcgcga ccacgaagcc ggtgcgatcc ttacccgega agcagtgggt 360



PCT0487. 5T2S 43 gagcaccggg cgtccggcgg caagcagt gt
gacgacacga tgtagcgcgc gctgt4. ce 20 attgcgcgtt
, gggaat t ggc gat actcgtc ggf 5 Siaﬁ gggt ggccg cgtcatttat
gagcaccggg 430ccqnges tcgggtgyrgatdacgecgga awkegatgt tgcggaRaedt cas2o
ttggttagca gcctcttgaa 540 tgcggtttcg tgcggcgcectg
attgegegtt 868%3@?8 @@age%geat@@écgwa@gctgeggagggaa@gg% agoo 480
cgactggetg GA8EEdR98E G ck Egalg8e Gk cEEAURAGHEO e IHPREGYa £ JTCgLPCaa
cctcccggga 660 cgaccgcagg tcggcaacgt cggtgatccc
FTOCOgTLteg CapRIghEYcIagR TRt CA gt Eagighedtran gogeedraggcgg t00
C ggt gat
casataa s s R e R0 D 2 o0
cgaccgcagg ¢ggacaget aout@Brec <aborsgdk8c <@tystR58lggce@de@d»c DNA7z@213>
riumtubercul osis <400> 13 cgtcgtctga
gtcgagycad 2%%%%3%% g e cTNAf P ETT§E a%gééaca@[tgc%gg& 9t ggt ¢84t gc
gtcggegacy Glacgdaagc ageagy@gt Ciguah @a cggajggcaney gcacaagett g3i
t gctaccggc tcgccgcgge 120 gggcaatctc aacctctgcec
cgccgt agac gagccgcagc agctcggaca ggcgtgtctt 180
cgcctcgtga acgccgaccc gcttcgcaag cgcccagact ttcgcgtcga
2531ccacctgctc 240 accaaacttc gcgatcatcg cctgatacca
cagcgccaac gggtagcggt ttgtccaacc 300 gcttcgtcaa
cgacaat ggg atcgtgaccg acacgaccgc gagcgggacc aattgcccgc
Mycob@PteGlf ClubeaEdioggECcgccgca cggecgegeat cgtcgecggg
t gaat cgccg cagctggtga 420 tcttcgatct ggacggcacg
cggaccgact cggcgcgcgg aatcgtatcc agcttccgac 480
13 acgcgctcaa ccacatcggt gccccagtac ccgaaggcga cctggccact

<210> 13
<211>
<212> DNA

<213>

<400>

13 NOV 2006

cgtcgtctga @acafda@t§ g codfatcge CaRigEsdicq Ut 8apan gtgﬁ;ttgif:ﬁ@gctaa 60
.cgtagccta

tg
ctaaccgccg @@g

gggcaatctc @ﬁ@ct&%@& QQ;%&&gQEt&%kE%%c

ccggct ggecc ‘gt cgccacct 7

ggct cgg cgaat ccgcc gaggaggcga 600
Shecgadora

SEGEH T CHRY G t PG GHE JHAC 8@t gt flégacy
Q;Pg%‘EE@g%QSagg%gg%%%Qt 9t 159

ccaaggcaga g cgca

cgcctegiga @ggegrare gatgcy@oactdcceygpaat tigaggcagcanctogté80 240

accaaacttc gt%g%f(%tg(g% gCng%tCHQZ%g a(%c Ca((::cca%%lc

acgcgce

cgc

ot

GReGRhe ot

caaggt cgac
Eacadbs

gcttcgtcaa agagoithggtatgat @i gga cgaaeic JRELHIRR0 aAtgacgtCcga 60

ctccrtccacg %gg%zcggéc ggé:@%g t Y€

gca

t cgacacggt ggt ggt cggc tggggct acg
EﬁgﬁgagﬁéE@FEQagﬁE @E@@cgt%zo

tcttcgatct $BhOGIEOE Crgeeapdat iy 40y Ateaanigas;@98g[8¢e9Ct ago

g9
acgcgctcaa £&

gcccgeecat “g“cﬁgé"ﬂ]tag@ Cct%%é%ccg

ggcaccggga ac

ggca

S,

tgtctgat ccgctgcacg tcacattcgt ttgtacgggc 1080
ea1 COHE GGGt AFEE aE192997Wg a8 @yt fasgEeatcaacagédt cg

R PN

gt 9cQng
Cgagc

‘cgtagecta gggegEesyg-aggs giacg cya oy tumacgyohaaygctayycdacyt t geéggcagy
ggatcgggcc ]g%Qgctggcc

gacctgcgca ccgccggtgt ccggetggec gtcgccacct 720
ccaaggcaga gccgaccgca cggcgaatcc tgcgccactt cggaattgag cagcacttcg 780
aggtcatcgc gggcgcgagc accgatgget cgcgaggcag caaggtcgac gtgetggecc 840
acgcgetcge gcagcetgegg ccgctacceg ageggttggt gatggtrcgge gaccgeagec 900
acgacgtcga €ggggeggec gcgeacggea tcgacacggt ggtggtcgge tggggetacg 960
ggcgcgecga ctttatcgac aagacctcca ccaccgtcgt gacgcatgoc gecacgattg 1020
acgagctgag ggaggcgcta ggtgtctgat ccgctgcacg tcacattcgt ttgtacggge 1080
aacatctgcc ggtcgccaat ggccgagaag atgttcgecc aacagcttcg ccaccgtggc 1140
ctgggtgacg cggtgcgagt gaccagtgcg ggcaccggga actggcatgt aggcagttge 1200
gccgacgagc gggeggecgg ggtgttgega gcccacggcet acgetcggcet gttgeggcag 1260
ctcggegtcg aagccgeccg ggtacggatg ctgcggtcat tcgacccacg ctcgggaacce 1320
catgcgctcg atgtcgagga tccctactat ggcgatcact ccgacttcga ggaggtcttc 1380
gccgtcatcg aatccgecct gcccggectg cacgactggg tcgacgaacg tctcgegegg 1440



ct cggcgt cg aagccgcccg ggtacggatg ctgcggtcal tcgac’tcgaqmv 2006
ct cgggaacc 1320 catgcgctc gi.cgagga tccctact at
ggcgat cact ccgacttcga ggagg ?%7 %%%380 gccgtcat cg
aacggaccga &EtttQE@lCCthggCEaI_ggc ctgrgaaracd@giydrgganggasdqghCt a66@Cag
ccctagteat t PCT0487. ST25 44 aacggaccga
ggtcg g%gtﬁ%ﬁgééﬁcacéﬁi%cttgb %Ctttitiﬁgécﬁicéégjcgééﬁc@@(éi‘@%}gatgg}é@@tgg
gcaagaatgc ka@factest@@bLdHaco00ra68idag Rast@cst Pacdetdyaca9%20
cgcgccg tggcagcetgg 1560 (gcaagaatgc caaaacgtca
cggttecget @@g@%ﬁé% CTAGEHGAE AP AT ST CEABECIGAE ATEERGHIL62(0.680
ccgggtgac Ggahd £lcagd C gc gac
o e a0e Tom0  gochact oie BneeePean el beOr e
991992999 (ygaerpge éf@gwiﬂv@gmccgwttg@}cgt@idosgcbg@icgeagggoo

t cccecat t c tc accaa

ceoncctoor SREARARE L LABND. Lo BOREEhln SR 9L D05 00
ccegectgee ggtgomegy aytgeacagat cych8fit Queqaetghadedleadaad,o
raac Caagﬁt acce %catccgaccgg ggct cgt actcc gaaccgagcg 1920
99coag &g‘é 3 ad &AEEE tqce:tgﬁgg a@&&&%&ﬁt%@é@%cggt 1980t cg
gacaggtcgc aigegaigaecg;gw&Qagga@g@g%@&% &Qggﬁcggc&ggmtagca964o

tgggtc ctatctgcag ttgatcgaag 20 accaacccgg
accaaccegg 6@@@%@@@@t@f—‘%@@é@g@@cgfﬁé@cwa@fccagat@@cggggccgt2ﬂ0@t gt
C ca
cravoncas SRR, OB R IREG® LIS SoRon
cctacgcecga g3 eeso 6y o 9aesaage g9 agi ayo mgeca&ccggﬁ@@@@&gZZZQZZO

ansncoo LGSR SHRGGRRRT,ELSE dacE el aoaaccq coonchyt oo

cggccaatac CgcyPgacayceanzacyJe¢oegagcagalcgéddQggegayaacchblyg
cgaccgg ccttc gccga aggt gggccg gat ctgcaac tcat ggt ggt
cggccacctt %%8 C&%@%@g?@%@ 2 AUILBIHGE CHEHIGRE dea§edjest cagdoo
accgggtggg ARVEGCHHE CgbEARCHRACRGLABE £90595E99% Qgéagggat %g60
cgggcggcgt cgcgccgecca ggecccgtacc gccccac
C99cgTTo09 GEHIBERE CIgITBIIT GRY0SIE4 GgRldusap8I@acaRbdy DIRB26213>
gcgacccace ycobacterium tubercul osis <400> 14 gtcggtgacc
cccgtatagc ccggcgacgt cggtaattta gtagegecet cgaéetyegce
60 gggcgtgagg tccaaatact tggtgtgtac gaatgtgatg

<210> 14 cctgcaaccg cgttgaggtc 120 ggaaat gaag ttgagcgggt
<211> 289¢At cgcgagaa gtcggcgaac ccgtcgtact cgaccgtgta 180
gat ggccgt c ggat agatcg tgtccgaggg cgttccgcca tagaacgtca
<212> DNA ggt ccagact 240 cggaatcatc agatccggga accgcgcgag
213> mycoBRLAGGERCALLLIGAgOI ca it cattgoe 300 gacaageacg
aat t gaggt cgctcgccga aggt gcggcc ccgcccatcg ccgt gaacct
360
<400> 14
gtcggtgacc cccgtatagc ccggcgacgt cggtaattta gtagcgcocct cgacctgege 60
gggcgtgagg tccaaatact tggtgtgtac gaatgtgatg cctgcaaccg cgttgaggtc 120
ggaaatgaag ttgagcgggt atcgcgagaa gtcggcgaac ccgtcgtact cgagegtgta 180
gatggccgtc ggatagatcg tgtccgaggg cgttgcgeca tagaacgtca ggtccagagt 240
€ggaagcgtc agatccggga accgcgcgag cataccgcca ttggggtitca tttcattgec 300
gacaagcacg aaattgaggt cgctcgccga aggtgcggec ccgeccatcg ccgtgaacct 360
ctgcatcicc agcgacgcga ttatggcgct ttgcgaccag ccgaaaacgg tgaccgegtt 420
tCcggtggtc gcgagctcta ccatgatcgc gtcgtgcaag atggtcaage cctcttccac 480
tgacgtgttg aggaccaaac ttctgacacc ggtgagtggg tacaactctt cgggtgtgaa 540
gacggcttgt agcgcccgee gaacggacct acagcgtatt ggcggegtca acatagacgg 600
cggtggtagt ggaattccgg tgggcccaaa gaacaaggig gtcaagttcg ccgggaatgg 660
cggaatcatc gcggccgecg cgggggttgg tgcggeggeg ggcacagcca getgattttg 720
ccgggtgetg gcgatggegg cctcggcatc tgegtagetg ttcgecgegg cggccaacgt 780



ctgcatctcc agcggcgcga ttatggcgcet ttgcgaccag ccgaaaacgg

t gaccgcgtt 420 tccggtggtlg: C ag%:t cta ccatgatcgc ‘|3NOV 2006
, gt cgt gcaag at ggt caagc cct'ct ac'#80 tgacgtgttg
ctggtggaac gggmaaacaa:cibC<§tg:@ea@t&gggt®@9&agggc&@g ?@Q‘tgéﬁgg?g??tg% gaa

cggc agcgcccgecc gaacggacct acagcgta
cotatgegec 56%&%‘%3?%%(:58&9%&30%@36 Bt CcyOgE%Et 99F§agaTcec gg 900
gtgcacacgt togggmqaa@c@@a@ﬁ@gg&g@cgg%gzgc@gc&gagg&@aw&tgﬁo 80
ag cca

cggaat cat ¢ gcggccgecg cgggggttgg tgcggcggey dgcac
ccacctegge gqggg%‘ﬁf‘t‘ g?C%Q@gatéég@@@@Ef@Cg@ﬁaﬁ@a}@ggﬂmtmmat @020

cactccccta lg@eedaaged & e COE9IGTA 780 PCT10487.5T25 1 3
NOV 2006 4 E;ctggt g%%gc %a@@g%gggga}%@%f%&& 1080

geggtecese dorHdgaagteacygest ggarasdatct gyochin gaggtet@egcaiao

c acacct ¢ aacgccggcc geccgeggeca
e R A D PR S e et dgBact 00

caggtageeg cacyyoeaagtegatidre cdigadbéytcCeRestdtgg CcqddeATEICC 60
ctccgegegg ggg‘?cccgatcccc c%%%tca C gatcagat ac gacatcgtct 1020
cactceeet a 86 8@9‘%’@5 Y€ CHABEIGGH raaerstgggdBee t gg
gggtgccagt trcagegeqgaat L E&Q t cqctta
e LA BLEAGh, Ao

. c aatcggat t cgcgcgaaa gegtttcccc dga
ggcacggag 588%596 Q@ BHAOEH RACIETA gt YT Codugyoicgat @yae ggagheccy

Tt 32 ER0 G054 t tctc gtcaatggtc
el Caagctgg%gctgg%%g cggc%gg;@gggg%%g %tgcc:%g%a%gaﬁcg%?@@@agdém
gctggattcg CEBBGL EGgaTtAgRCgggrCat tayt gaaegrdreacgastdggl32Qs5ap
. cga aacgct gct at cat ct cg gagat ccggg
Fegrgcge %%%%%28?%95%%%59% gggg%cgggag& ‘%@5?%%&% FEAEHGEE agtle20
gacgtcgatg ggegaogrt gcag:lgicﬂ:gg:%tg@@@@%@&t%é&%gg&&ﬁg:&aag% 0
aa Cgatcc ttacccgcga agcagt gggg

ccagcgcga ccac cC t
caggteggca i 989@? 5@5@@@8%%@5@%@3& ¥§E1956§8¢ cotgutcans ggtLr4o

gcggctcage aggagaedcChgigaates gt agtcg
g%cgt cat tggat cggg%aggcé%ggag%g%g%ggggggg%%agiwégoo
JrEY# §9eC@OERY JRE2CIRGR S YTF tatT YEgurygcgCaagss CCC

£362ASCY t cggtga tccccagcec
Cagcgaaggt’ gggcagcgt t tg cga%g?gg%%ggtg%g%}fgggﬁ%%%ﬁﬂ caégzo
cgtcgggace gEEPRERIAC EIYAacaY UoyICROCygtachcagd Geaitdoggs 90t 88 9gC
C aagftccacg cgcccggecag ttcacggaca

rocatcoct SRR e dat Bl AR TRLGAREY licadiogtoyaces ot oro
ccaccegegg gm?@achgcttgz?;geggg:gtgsc@@tgg?@gg@%ca‘g?ttgg%ggagszgmo

cgggacc gt cgaagat g cgcat ggcgc ggt gccagcc gt acaaccgg
E ccﬁgg‘%égac%éégcgct GEEYI0GEE tgacgeE gy eyt gutteyt gamso
gggactgage s@iggaldtgegGeget fIEE1BEAECI5E9Ya 4&@;#%%9%9; %goccat

gccaccgcce ttgatcatgg cgaccaggtyg gegcg
ccggtigeg gﬁ%ga@:ﬁ HEAEGaTLT GERIMVEGET TYCTHCL I ¢ gCcaLagEAYCLL80
gcatgcagtg L9 CO Al L gt ct gagc_aat cggct gt
S el S R e Cin gl o i e S PP
cctettegee gra5ge9'gega erBcgoest tecapeat gagidragtanggeaedadt C99aROICy

o - 1 t t t
saccotaccn FE oA o R A A ot 0 S 8% etk Cusipo
tgtcgatcyy grIgeagutt Ot Qhgusnyggey 6609368l gl Igt g Ga At 9bspcagt

0]
ggcccatcac gatgaggatc ttgeaccgcg ggtccgeege toccgacgtc caccacttac 2580

C
gacgtcacga @

gttggtcgat

ggccgttgat gacgtagtcg gcaccgtccc gggagatggt ggtttcgatg ttgcgggecgt 2640
cgctgetgge caccgecgge tcggtcatcg agaaggeget gcggatcttg ccgtcgagca 2700
gcggcegeag ccattgecgec cgttgetget cggtgccgaa catgtgcagg atctccatgt 2760
tgccggtgtc cggtgeggeg cagttgagtg cctcgggege gatttccatg Ctccatcecgg 2820
tcatrtcgge cagcggegeg tactccaggt tggtcaatcc Cgactcggcc gacaggaata 2880
ggttccacag 2890

<210> 15



<211>
<212> DNA

<213>

<220>
<223> The

<400> 15
cgtcgtctga

ctaaccgccg
gggcaatctc
cgcctcgtga
accaaacttc
gcttcgtcaa
ctcctecacg
cttcgatct
acgcgctcaa
gcccgeccat
tcgtagccta
ggatcgggcc
ccaaggcaga
aggtcatcgc
acgcgctegce
acgacgtcga
ggcgcgccga
acgagctgag
acatctgec
ctgggtgacg
gccgacgagce
caagccctcg
ggggcagtccl
cacggcgaac
cgtgacgagc
€ggcggggcec
cggtcggecce
ggccgaccag
ggcecgtgegg
tccctgttac
caggaattct

ccggtgcetge

4163t t ggt gggc ggct gcgtcc gggt

ArtiGgtgitgag enicbgcgggcgt 2640

ggccgtgccg gtcctgccag ccgaacaccg gt gtggagcg aacgatcgtc
acgccggggg 2460 tgtcgatc gacc atcgactg
8@ Q%Q%%ZO ggcccatcﬁé NUV 2006
gat gaggaac ttgcaccgcg ggtccgccgc tcccgacgtc caccacttac
2580 ggccgttgat gacgtagtcg gcaccgtccc gggagat ggt
cgctgctggc caccgccggce
t cggt cat cg agaaggcgct gcggacgttg ccgtccagca 2700
gcggccgcag ccattgcgecc cgttgectget ccgtccggaa catgtgcagg
atctccaggt 2760 tgccggtgtc cggtgcggcg cagttgagtg
cctcgggcge gatttccatg ctccatccgg 2820 tcatttcggce
cageyyegery pacdwcedgot thgtitagaat cc cgact cggcc gacaggaat a
2880 ggttccacag 2890 <210> 15 <211> 4163 Pcro 46 .
ShEs > <213> Artificial sequence
334 shgdy MY, %%%Qggqcéé%caec SIS BHATERAGIRAHEC| ab 400>
PItEYREs? Aughgwaag gragedpdre Canat €@lgc CAGEEREEEd 120
t ggt caatgc 60 ctaaccgccg agtctcatga

3%2?%%%8%395% 48 PP T YA ARG YEIPEY PGB ERE 120 180
ggguaatat@c&&@ﬁhggg@@c@gﬁ@gt@gaangagqggg@&ﬁtggctgg@aca
% c%%%tctt 180 cgcctcgtga acgccgaccc gcttcgcagg

8% GEECTITGEHT (GaCEeaeEtaPeteI@D ttgtcaaact t €300
gggatatais ArestQatfCeac

300 gcttcgtcaa cgacaé%g%gg%%@g@ﬁgggegggggégég82gggacc

ccg
e §oet C9asrYgRE CgtcBB809g clgget aeag gageegg89cas2g

t gaaccgccg cagct ggtga 420
%??%%%?@fEE %%§g§§%§8%¥%58% 5f&@§§g§@§%§§93%tcgﬂ%ﬁcc
agetatcegfagcd8gtac gegeddeaga Ceagalaedicads GG tagt aCsyg

cga_cctggccact cacatcgtcg 540
ég%%%g%: £t %5%8%@&869%368@é%é%%IEQQQQGWE@gg@gaaﬁ@mgcc
gegERgFagaablqoct € Gaghehac ot gaes

gg %%%ggc gat gaacagc ttgttcgacg 6%8%tg%§%gg ccCopy

cgygcc

2 Yd @I Gt GEaCWEgaTE gebettoscggetggrecyt CgEmAcCt
Z@@bac@&@agg&ﬁﬁgm% ¢
cggaattgag cagcactt

C C atcc tgcgccactt
gg&%%g@t 533?%3{9%%65‘% §thagc’80
48T gasfc rCepcgagy caguapaagytcaag cgig gt §aeeec840 gao
BEAR cgg ccgctacccqg agceggttggt gatggtcggce
gaccggggggcgﬁgggégag t&g%t@ébﬁgfaﬁi@aaéﬁﬁae%gcaQWD
t SIPAC8ETY b C YT ggtL §gadagigo G 86 <840 oSt 9545 C 9960
§%%%§tc ac_aagacct cca ccaccgtcgt gacccatgcc gccacgattg

“4e ga@%ﬁcgagcagga@fgcegewa I8 Glesgarcamgttacatipo
teagaydaghgtdrgt t cgccaa

e P L O B85S S a0
g%éégfaga&@g%@@w@g apitigaccagecuytygr acagyggg@ct ggwat gt
éﬁb&@@@ﬂd&ggaé%%QEQCQ

ggcaccggga actggcatgt aggcagttgc 1200
gggcggcegg ggtgttgega gcccacggcet tctagaggat ccccgggtac 1260
gcgacgttcc gccgggecte ggcgaccgec gegtcgagge gccggtcgga 1320
Tccacgggea gctegtggag ggcgcgggec agctccgeca tcgectcgac 1380
cgctggtget cgggccacte ctcggccgee gegacgeegg ggacggcctc 1440
cacgcggegg tgtcgtcgge accgcgotcg acgacgeggg ggacggggat 1500
tggcggegee tcgecgtege agaaccagge ggtggegtac accgtcgeet 1560
gtagagattg gcgatcccga ccgcagcacc accgagaacg tccccgacgt 1620
cccgtecatceg tcaacgectg accgeggtge ggacaggccg tgtcgcgacc 1680
aattaagccg gcccgtacce tgtgaataga ggtccgetgt gacacaagaa 1740
ttctcgaccg tattgattcg gatgattcct acgcgagect gcggaacgac 1800
gggagccgcet ggeccgccga gccctggagg agcetcggget gccggtgeceg 1860
gggtgcccgg cgagagcacc aaccccgtac tggtcggcga gcccgacccg 1920



gccgacgagc gggcggecgg ggt gttgcga gcccacgact tctag

ccccgggtac 1260
gccgaccgcc gcgtcgaggc gccgg

caagccc%%g

g
e

ga

?ggat
ttcc gecgggecte 1 d NOV 2006
320 ggggcagtcc

gtcatcaage {teE by g9 & CoCTIyy g gHy CuRge gugcoy @yt Rrgtamal Cgagtgcgac
cgct ggt gct cgggecactc ctcggecgec

L R G e L R e

ctgcggeecy gheguegy e tagoneyst @y tacgas deg g6k (3ea cagsalygd 508109

gcgtacgcgg

C cc t C
wcecense SHRERIIRETASAEAY
cgcgaactcg QCOEAGGac €gdealRrgaacFalGRGe %Qgéac%gg%aagg&ﬁg
g@tcaacgcctg acggcggt gc ggacaggccg

ccecgtcatc

ctcacccccc fég ga%%%

gaggaccacc @@Q@ﬁg@é@ktgma@g&%cﬁ&gc ttgﬁggggg:tctt
tattgattcg gatgaticct acgccaacct gcg

B gt

¢

cgcc tcgcegtcge agaaccaggc ggtggcg ac
98 YPYdGat t QCeEFRCECccdat0

CC8950
gt cgcgacc

T ¢§gIaatP55%O0y jeeeIcaE cagchytagaat agaso

bl L5935

ctgccggacy d4gRfaad §ic UCHeHAgec gEICIRRIEeC Ut Yer e atgggaug tagCc bgg@gct

cacgggacca 9€58949

aaccccg

R R B

accgacgtct NENCIZ0OE C#icqytmatcz@agfggigttaégﬁﬁﬂiicgcﬁiﬁEﬁﬁﬂigg
tcc aaa cctc CgtC a
coggacaace BERTRRac SRR ot diig ety

gacttcgeee 30ddhcrgdyegeeaedcgcact a3ags £HegaG
égg%gagccg gacgaccggc 2100

accccgetgg

:gccggaca e86AR8EH Yy
gaacaccgtg 2220

909t 9ek

ctca

ccgcagcacc

Eqt487. 57360 1 3

2520

gt cggag 1980 gcgtacgcgg
g¥ goctEr9gertasesrggaecgedstgag

ct
SRR
§eH §T e §aRE JFa9mggegdugedcaggacttggrmgg? 160700

T B BB g Eecog

2366

accgg

€ggcggecge EEHAINEETggCeargctyayoaguytyaaogt @ cd28Gaagaggaccasgo

g ctacctctc ccccC
e QO EATIF TR
ctgttgcgge ggtitcogtgrc ageggegac aigdg2Adha tgaeAggacGat
t caccgggat cgtcga

Ctteet gE IR Ctgeaags taac BOmt ct

2 Sl

cgctcgggaa

cgtctegegce
ggctggegtt
cgtggcagct
tcgacacccc
acgcgcagtg
~ccgactgeg
acggcggacc
taccaccgat
ccgaaccgag
cgatcaatac
agttgatcga
ggcecgttect
tgggctattt
caccggacaa
aaaccaacat
cgcggegceag
actcatggtg
cctcgacgac

ccgcaccgeg

SEeaaedc

C cgaccgag
foRe € e 4ga
gaggaggtct CaR@ecitt Eg@Relqc € FFHOEIBEC 9834
ct cgacgggg cgcagt ggaa gcggaccgag

Yetaoct

gaccgcct

Y§eeHdGagacce
é%§k85t09540
cttc 2460

gga

gt

cgc
£ocdter

ge344%t Ge P2 ¥geet9c £6€944teat getboyrgatd cogaguycyt t sgAygag

§5AQrgCC
tggcgcagt

g@&ﬁkgeg@HEL
cctctgggag

C960° sBidfac

Srageace

gaac

3180

B9A-EREARGEC TRRYQYT Cg CITRYIYT CaPRgaEte gFELtec2 768240

jeaedecse

C_CC gCCCC

i

Fedadic

GG R o costedacigh

0OBicapNTYgc gFatccd GhaadAAEYEEEHH a8PQagFl Bt §HC IS0

SahIE e
ad GgeaalhCar &acegarbhta 3099, (88993

cgaat ccgcc ctgcccggec tgcacgactg

aagccgcc cgggtacgga tgctgcggtc attcgaccca
§a20%¢ C8ht'Feget JERACGECyaAgCeymuteTt ag420

861 ShscehatBoe0 o0

EYtEEEGOgE-HFaarGya68tIFagrt gat@racer gretEmacyt t 884ogct g
C t ctggt ¢ gt ggt cgegt
T Seri T 255 068 IRGEe Lot ageton

gggcacyaayc groatgacgygapacgagagaa tGeRgcagaleg@ggt o ccc
§&gggaaccc ggcgggctcg gegtgctegg cgtrccgcat ctagatcccg 3720
gtcctatgge atccaatgga tctcgttcgg cattctggea ccgatcggcet 3780
cgcctacgce gagatccggg cgcgecgecg ggaaaaageg gggtcgccac 3840
gccaatgacg gtcgagcaga aactcgctga ccgctacggce cgccggeggt 3900
cacggccaat accgcagccc ccgectggac cacccgegac agcaccacgg 3960
atcggccacc ttgggcgacc ggcocgtcgece Caaggtgggc cggatctgca 4020
gtaccgggtg ggcccaccca gecgeacgtc aagcgeccca gcaaacgecg 4080
accggegttg gggcetgggat ggegggegge gtcgcgccge caggcccgta 4140
gggcgaccca ccg 4163



<210> 16
<211>
<212> DNA

<213>

<220>
<223> The

<400> 16
gtcggtgacc

gggcgtgagg
ggaaatgaag
gatggccgtc
cggaagcgtc

1caagcacg
ctgcatctcc
tccggtggtc
tgacgtgttg
gacggcrtgt
cggtggtagt
cggaatcatc
ccgggtgetg
ctggtggaac
cgtatgcgec
gtgcacacgt
~cacctcggc
cactccccta
gcggteccecgce
tcatccgagce
caggtagccg
ctccgegegg
gggtgccagt
tggcacggag
cgcttcaagce
ctagaggatc
cgtcgaggcyg
gctcecgecat
cgacgccggg
cgacgcgggg

t cgacacccc gccggttccg ctgaaaaccc ttctaccaca gccggattcg

tcggegeegg 3300  acccgcagken@ggasiegggt g acggecaaccg 1 NQV 2006
gccagtacct tccggacgtg caggt ggg gg 3360

cgt ggt cgag ggggaccagg cgtttgaggt gttggcccca ttcgtggtcg

- ccgact gcg

3420 acggcggacc aaccgtcctg gtcgaccgtg gatacgtgcg
taccaccgat cccccgcectg
ccggtgcaga cggtgaccat caccgcgcgg ctgcgtgact 3540

ccgaaccgag cgtggcgggc aaagacccat tcgtcagaga cggcttccag
cgat caat ac cggacaggtc gccgcgctga
ccggagtcca gctggctggg tcctatctge 3660
agaccaaccc ggcgggctcg gcgtgctcgg cgttccgcat ctagatcccg

Arti¢REG 9t alubn 8600

4522gccccaggt g ggctcgcacg 3480

agtt gat cga

3720 ggcggttcct gtcctatggc atccaatgga tctcgttcgg
cattctggca ccgatcggct 3780

gegenceg@g egrigcedcdagtiggdamaagcg gggt cgccac 3840

caccggacaa gccaatgacg gtcgagcaga aactcgctga ccgctacggce

CO&RI98Q9L 39 g

ccgcct ggac cacccgc
dcoggteciccottggyegacetggrcgicgscacanggt ag@ggt€ggal af gca

R R S e
99UGHEYOAL gI0LGOS YL Glgtas JEEEL €0 GE

accca ccg 4163 PCT0487.
B9 CALPICPS CYFFIIIFTOD LHRREAIB>

o6 ooy Soiecd

AudirhhgdalgSaq

pr oduced

R

e FE Gy L TR RPCAGE tHEacepcage geoTiaacgnohguyot60
t at

O e 8155708, o B T

Gac*

2acaL

agcac

gc ®eckal.

o

> 16 gtcgg

tgggctattt cgcctacgcec

TR EEEet gt

C

ga

cagccc
©958tgcag

60

cccaccca gccgcacgtc

taty 4828 & ghr gt t 50
@&5?3%4140240
ST25 1 3 NOV

300

d%gE&EEQEF Wasen

C cCCgtatagc

420

C aat at cctgcaaccg
é@% gfgé 1:86%gaa480

goTggegEac tcogregaagt g3age ghaiacti 80 cgg@iges gt Cs40

43520t

BrYa

844k qq8AGY
ggcggegt ¢

ggcggecgec
gcaccaggtg
tgccctggtg
agcaccccgc
cccagecgatce
acacccagga
tcggtgtcga
tcgttgetge
accagcgcga
cccgggtacc
ccggtcggag
cgcctcgacce

gacggcctcc

gacggggatc

Tt Eo9HEG

t gt ccga cgttgc
dgecioecaat de gt 4
b6009gtdCaghddceatd gasc3QQrh GRAGLACEH 2254JHR
cgct cgccga aggt gcggec ccgcccat cg

8 g Q991981 9 JOHRIIEEH EgheTAGTte cgaddhc gy
bEREGIESH tcfdfdcat €GYOEETE FT95QG
gt cgt gcaag at'ggt caagc cctc
SEREE 8 a8 2 F9ETEgar AEEIPF0ga Frgedy chae datt aithgc cgge4ft caa

Sy

(oL amanaci.

toyyctoaagcgRAgaqygugcgiraanghtgdr cgeg¢gaat@gr§60 960

gctacgatcc
tcggccaacc
gtcgcttacg
gcatccggtrt
cgtaggtcte
ccccgtcgga
aacgctgctg
gcaggtagtc
ccacgaagcc
aagccctcgg
gggcagtcct
acggcgaacc
gtgacgagcc

ggcggggect

gcggctcage
gggtcaaccc
cgaatcggat
gactgtggcc
gtcaatggtc
cagccgggec
gatcatctcg
ggcgacgatg
ggtgcgatcc
cgacgttccg
ccacgggcag
gctggtgctce
acgcggeggt
ggcggegect

%tCC&C

gqagc
¢gotg

gatcagatac
ggggttttag
tcgcgcgaaa
tggctgatac
tggcgtgegg
ttggtgaacg
gagatccggg
acgtcgcggt
ttacccgcga
ccgggectceg
ctcgtggagg
gggccactcc
gtcgtcggea

cgccgtcgca

ccgt gaacct

R,

gacatcgtct
tcagcccaga
gcgtttcecce
cggcgtegeg
cggccaggta
tcaccacctce
cccgeagrig
ccaggccgac
agcagtgggt
gcgaccgecg
gcgcgggeca
tcggecgeeg
ccgcgctcga

gaaccaggcg

cgc
ttg

cca tagaacgtca ggtccagagt

CRGLTAG R ERAREBY ccablO
W, o

780

acct acagcgt at t
Pgbﬁcﬁ%%§¥g%cgggoo

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



cggaat cat c gcggccgccg cgggggttgg tgcggcggcg ggcaca
gctgattttg 720 ccgggt gttP@,‘r atggcygg cctcggcatc QCB:ENOV 2006

gtggcgraca tcgﬁ&tg%%é 9 EE&@:‘&E QL. §9 c ES g?aagé q
ctaactgtga aacgcc gcgag acg cC attcctggc
ccgagaacgt 84@C9a@gt9tggcgmagaa¢ggtmccgt gcagagcgggggcgcm@a@ct Q920

900 gt t
aacasaceat B EA IR0 o BGGRERT At tatcgp iR B D biigiedo foro

gtccgctgtg aceaaghag e cygagge cgeeggaigacoateccge gaghcadea gabgagat ac
acatcgtct 1020 cactccccta gcaccaggtg tcggccaacc

cgcgagectg 3881?36‘:& £C RIS t G IE G FEG3CPAS (Fccﬁﬁég?giﬂé ccgeto

gctcgggetg tc@@@t@c@@& G g9t §AGkh afd gESRRE Ceidab e 9CRE 8RR PCILE EFCIC
40 ~tcatccgagc agcaccccgc gcatccggtt gact gt ggec

ggtcggegag F@@%%Cgéﬂ%ctcélj@’@@tcé FGCIZVRI ©Efelage I ceeTrmge gat2e20

cctegegteg %95?@%5% Co9h ERARLIAU G L OGOt ACa0, S

Ct ccgcgcgg acacccagga ccccgtcgga C

10 R0er gdttRace

cctecteggc tcgagaraest ¢-9t3R0 cagguicgesagt tquggdgucgataacygt gct2g40

gatgagccgg %%é%c[acag

C%c%a&a

gc gca

fcc

ggta

g

Ao cgeab s

2382 gac

cgcgetgetc béé@tggf:gctdcgaﬂgﬁgﬁccﬁ‘c@%@f@a §fraggaa6 Graggdgeaat oagp
ct agaggat c cccgggt acc

tacccggg

gCtgaccygy FaREH

cgcgggceca

a agcagtgggt 1500
FREHEGLE G BRI §I e 6 U6 §8€d99a 563 520
acgccgegeg @%&&@99@@g§§a&keg%@ggggﬁa%ﬂ&&gé CQQ

620 gctccgccat cgcctcgacc

gg@% gt 0%9@‘399

jaccgeetg gég@a@fftgaft ctgggw@aétmca@gecgmegcgbeswcgeg@@ggC99"!@40

oot g g Bachgbaal s Goeotoker bhedgLoeert

caccgggatc (ggcgfcg:ttd:g& acgaepcag gen gd S0 c PETA48ac ST tdgdcNOV 22606
49 gtggcgtaca ccgtc ctc tc ccc t agagat t gg
acrocatete ol Lo SPRRGLACIAITHE0D ELPsUalnoR Jeteagacyrg?o
gcagtggaag @668aG684¢ G ceEgical C@aa@@@_&gcéﬂcﬂ@c&@gcﬁﬁkggﬁgggzqwo
acaggccgt gtcgcgaccg gccgtgcgga attaagccgg cccgtaccct
cttcgaggtg 3&@%&95@%@%9@99@%@&@9@ Heaeemgaatooseseragtt ago40

ggcgcagttc LGEEHREEOcRFPREE CQR ALARLL &&tteaégéoc ggg&gﬁgcm 3900
cggaacgacc aggaattctg ggagccycgg gcccg cctggagga

cggcgeegee ZE0gpecget aggeeicgcccyyrgeutlyo oygtguirgomaggtgugCcggos

gcccgegecg ??Q?‘%% i%tggéz ggcgggtaggwo tgéaq%gga CCC%%%;;%%O

gatcctctag egycgoatcgogagiacgg mgﬁﬁd@m@@@taﬁ@b ggegg@sccgccaaggt gc
cccc 2280 cctcctc

gcgagc tgcggcecc
ctrgaatocy GROLGEAED D PEHPOHE ORI Rect ag o BYa o 5 ae g ce a0
cggcagcagg dhgaGRgge & ge et I cHhECUCHRl I @Re WReIGrECIaggJaa
2400 cgcgcectgetc geccctggecc gcgaactcgg ccgggtgcetc
ccgggacgac GHeRMGESY LGPt P C29BTC ERACHRIEH giFsaacenscgt ga60
g 52
socorestco SPREGEEEE S EgRItl Lol e oRAt -l 0E eR0RRE 200 e
tgcggtgteg @Gg@ﬁyatg@tgaaééﬁiccaaxgqgcc¢gycgaqnya@¢qggccdggtmgptacgt3480
€g9ce aaccce 2640 ttc tccac
sogroaccoc B ERORY & R ae L AR - e b gacegiont

dgggaccaa

gcaggtgcac 2T0ftcggga ccgtcgaaga tgcgcatggce gcggtgccag ccgtacaacc 3600
gggccagegg ggtgtcgtcg ctgacgccgg cggccccgtg gacctggatt gogeggtcega 3660
tgacatcgca ggccacccge ggggccaccg ccttgatcat ggcgaccagg tggcgegeet 3720
ctttgtigcc atgttggtcg attgtccacg ccgccttttc gcacagcage cttgeotggt 3780
cgatttcgtt gcgggactga gcaatcgcct gttgcacgac gccctgttcg gctagcggac 3840
ggccgaacgce cacceggttg cggacgcgat tcaccatgag tgccaaggcg cgttcggccg 3900
cgcccagcge acgcatgeag tggtggatac ggoccggeoc €agecgggee tgggetatgg 3960
cgaatccgct gecctctteg ccgagcaggt tggtggecgg gacccggacg ttgtggtagt 4020
cgatctcgca gtggcecgtgc cggtcctgcc agccgaacac cggtgtggag cgaacgatcg 4080



caccgggacc gtcgacttca cc ac a_tgcgggagac tcccgctqugiNQV 2006
gcctggtgca 2760 act gcat' %% cttcc ggggcgaccg
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