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izt j cOUAdlle(, /] cdJHisCMddz dzl 21 ROH Y ECPezs 6 §
Ists ¢ M d ydzts mld] tubgrsupsis smizh j Milse dzv j Is ZH Odzj d
ftesHEZSCIstse, (Y BtOY jdedzr = B dtsd3szf)fR ArdzE § G2,
fsotcd yHJ ded 2, fnd dzliej novo ELE].ts A3t dzjtCIslyj (D ) tis dg"
BdzesectsB J dzZCtsor jJ ¢ sdiRYfjdjcOmdtcze slsmtgrdgc d d
feslsj sdzdlsdud M2 0C MY iBEPIsj dz dz" = W C
M. tuberculosisz yOmilseo zels o Mo W L-f tbHOER]dits clzas d& p df
fdfldrOdd, twOMERF IO \fd Bd d¥ufp Mpa EyO!
d HBMisOe ¢ ] bidibHdaj MCEpsBHtcts f telnpddOMs
dpafAftser h O ls ykzemlseadlsj dz' detsfyls sz j tc€
Wsted3Odz OL IO (dAnd), Yylsts B Whdzgw j Is t64
ftotslsj OMsBOBRd ots otcj 3w Mistej MMO, MewL Od
tcdzd Paf A d Mpa: 1) HJGWOHOYdw tojfftejfr
GJ dzs o, CsHdkze hdna dzgj sBRtSHJ A3 | Hdzwv
EHOdzj dzad j dzj sBtcOIsd s ftsotcj ) H ] dedzr H12]B j dz€

l dzgzlsted L toj dzts? ff Gs@zisty dpdfyj EAHalir L Otcw ¥y j d
Odzlsd z3d € tetsB d2" § fitdlsdur ( CAMPs) tcOL tolz!
Cdzj stsydzlz & Mmils j &4C mberailGssy gzt f D j Is Mo 58 (ORY
CAMPs , zd3j dzt h OW slstcd yoOlsj dz' dz 2 L OtcW |
fsdzs)y dIsj dz' dzs L OtewW ) J dzdese s dzdff dH O, M
MowL Odzdets G 5 | I dzdzod d dzt=sizld.L. d d2O o  d3j d3B t8 O dzd
IstceOdzW j cOL O Lys X. duupEx(j g dz@wdz, Isdig) uf dieEs
M. tuberculosigf tc j HMMIs Qo dzv jIs MsB B2 WdL g4 MmS d2

1.1.4.Mycobeacteriumtuberculosise ¢ tc © dzlz dzj d3j
fdetcOydwy ddWdydtetseo Odzgdz" » BROSCttsW OG t
EyoOmlsSd dzj ¢ sydats? sCOded Wtsttdzdtelzjls o't
tc OMt tcts misMQuitgjcdiopis( tcd fn. Rjtcoduydesy  stcOY §
CGtoeOdziz dzy dzslz, dzy €l @Uzflzr §f dzf dzj SCd G tsolststec
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olststcdydzr j] Oy jddw dzjeSdn. L Bfsdz M
MisOHdd Sodsttsdzdtckzj Ishv ddBdBzdds?2 Mdmls,
HOdz! dzgj 2h jJ twOmMftesMmistcOdzj dad j , [ fip¥]O dzO o dzc
L YJ dizso j € OH jdsledilskzs ®tsd Isd §f Ots Iscstdad dglz d
fjtojrtsHdIs! Hiclz G cotc Owlaz ldzgd @B  of dojj s 'dzOH OB |
ddz¥ j Sydd, Mdzsy dets st Odzd L 59 Odz Mtsmis t
HJ dzH tod Isdz’r =d SdefjaitsCy dlsstse . Y OMmists dzd dzW sy d |
Ctsdz) yts, ssecHO ¢COC¢C ) yJ dzlstc Odz dz" n YO
YOoetsydlstsp z®@igBt d HJjdzHtedlIlsdzr § CdzjlsCd.
sCtolzy j dzO0 WdBtoL des?2 Misj dg€ 52, tsIsH j dzw s h
weodzw jIsipw dMmissydzd ¢ RRd3 dfCs otdd?)jdgdrj j2dzdiyls AHS@ dz,
1iCteslsduimMSd) CckOdizdjd -OtOl s ©d
Ul gdsd & Is s tej HJ dzj dzdzlz ® MstczC skztelz,
ftsHe jtcdg O Isfmw dzj CtetsL Iz. [ Odzdz" | G tc O dzlz
odLEZOd dzf d@3 ftedL dzOC t§2B). v1 dzj e S dm bk dzt H ]
SOL jBLdg j G tc Odzlz dzj d3" sBtOL 28 Isfyw c
wWeodwe Isfpw d&3j dzjj MtezCkztcdkEto 8atzOdid j Is y
lted L stsd3 otMMisOdzOe dzdo Oj sy o MC 5]
BOljtedOdz sBiMmMfjudeOjls dhssydds f§disc
I f sfdzj HMyteilmefudosisd3tsy j Is § s OH OIs! o € Of d dzd
Odz' o j sdz, sk j iPdnef devsvin IsdejO dig tetztf'j S ts dass d
lted OCSIsdodesdz vi dzOBdZE HOjIsMW Mo d3d
sdtf s ctcOdzzdzj s dzOtsepEa @lslsfdr o tOL dzd yd
( Bsdsdzz ¢ dzj Otedz" §j W Oetsyddlsr , Hj dzH tod Is dzr j
Yj dzlste) dzOesf@dv Isdz § Eidztse dw o dzlz Is to d
f dlsOlsj dz¢ dzr = o4himle, dzdL € Ow Ctsdzyg o
Bj lsOB tsdzd yJ S M. tulfejcidosis: B H H tstc d30 dals dzts fr
Il sdzt h d dzfpls e s ftoslsdotlskzB jteC zdzj L dzr =
ftesdzdW jtodtelzs Ytp i &€ 4O s dn o dzd W ded §
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d Bl wimdgw jIs Hdzdlsj dz' dats j 9 tc jirgvitro dzj Yz dzc
cOL tcOBSIsOdzr Hd&zv dmmbkjubacald@@idid]y H stc d30 dzls ¢

11 . 5. 1 tstc d30 dzls ddgcpbadipsumtsiiercudedig

ltodd3j tedets Istej Is' dzOfmj dzj dedw ff dzOdzj Is*
M. tuberculosis lted 1 lstsdz BdEtsBOCIsjtedd dzOn ts
Hsted3Odzlsdes a3 MsMmisswdzadd, SBlstesy ~OtOSIs|

OCIsdo dzsmlis! & , Yls s sBEkZzMdzOe dzd o O Is z
ddzj Hts9 Ols j dz/ dzfs, H S tc 30 dzls dz" J BOCIjtodd
~ntedzd yj Mm¢ s2 ddaW i S ydd, CslststcOW  [4F].0 dzw
[ Sted30 dzls dzts fny Is BJSCtsBOSIS] ted? Yyomists

Adzj Ckdz kdodtelz j ddsflsd o, ks | Mis! § dapjsiisl:
SBOL 9" 9 0OIs! Ctsdzsdedd dz2O IsejtwH™ n dISC
MortcOdzv s Is ftesdzdW jtcOlsdodzs 2 f siIsj dzyd Odz,
NJHSCS2, OC d &O o jteHs?2 Mtej Hj, [44].5lstst

gkh jMmMlsokzjls dzj M sdz' Ms tubdstuilosisdz] ¥ ts IsfEd:
fsLosdzwels yoOmlsdydets - OtcOCIsjtedL 59 Ols!  +
1. [ sHjdz@ [ jBJ dzW

1 Od3d ud dats, Yls ts ) tejLzdz sOIsj G tsdz
M. tuberculosisin vitro dzOB dz¢ HOj Isfqw e CteOh jdad j d
ddzls j dzmdo desmisd HM nOdedw, yYlss ECOLT 90jls
[32]. 1 OCIsjtedd ©®© HOddks?2 &tsHjdd SEdzfL dts
ftcjtf OtcOls Od3, ykze mlse dlsj dz' dztH j € d Hcfedzecd] BdgCta
Hy Bsdzmistcdtetso Odzd f tsdzd ¥y J dzdz" [D6]. M. tautseacylakis ¢
tcj OEHA O©dzd ¢ dzd € Md dz@Is dz" $2ts Isyxftr d2 (digidffiB. » S H d
fted etOdedyj dedesdz HMiskz] L OF dsSldsGndz jlsdeyIsdz"d A
Fedzj esHO ftod BtOL O Odaf d ok cig i rpdzfs G |
sted C OtcB s @ fizsls (9 toj-HOL qydm B ts el jddpsoaistaz MBO
HiGdHtetsSE j dzOL ™ ) . AJd ted3j dzls G dzd ¢ fd dzOIs dz
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fSHH]Jty OdedWw rtesdedyd MEts?2 ddaWj Sydd o
ftojHY sdztsy d Is Msslse jIsMilsalzs h [z tc ts dz
i dls Odg’j izt o jif vk 46]
2. [ sHj d&z vt 2dzO
J 1996 GsHE uvi2dz d ojcdd WUIsdzdedd d
M. tuberculosisnvitro, Gmdztse Odzdzz® dzO § tsMisj § j[HFdzts d3
rdzv  BOCIsjted?2 o HOdzdes?2 BsHjdzd BTM dzZs R~
OdOzse d ydzetsy dtsHjdzd [ j B J dzw . [BJ dBsH,C
otsL ded € dztso j dzd ¥ HtStc d3Odzls dz" n BOCIsj tod? )
dimlsedfj kcedzjtcsHO © BBGEOLB?2 CdMdzctesH S
GtsdztsH Odzd J o) BsSG Olsts? f dlsOlsj dz' dz@ &3 9 4
or W9 dzj dzdz' J WdLrdsdzseduj M dJ Mso f OH j daC
ftedL dzOS O3 HBtBOdSdiscts MisMmistsw dztflvhovis1 ted
or wWodzj dets dzOC Y dzj dzd J stcd Oyd dze dzd y 4 te d dzO
1 Of Ofyr Zzdf JHtse dzj BB A SHJ A Hdzwv 98 sffyls G
MedHy, itz dr dOS B dzjddy dBsyils BT

I
CH3—C—S-CoA
Auernn-CoA

0=C—C00
|
CH,—CO00
Oxcanoauerar
CH,—CO00
NADH :
HO—C—CO0O

CH,—CO00
NAD [urpar
CO0 anokenaaThbii
HO—CH
CH;
. CH,—CO0
C00
Manar CH—COO

HO—CH—COO
o Haoumrpar

|
C=(
|
o C=0
| |
CHy—C—SCoA §H

Auetur-  Tanokcuaar
CoA i

Cyxkumnar

tdmizdetsqy dA ¢ Md @b dz" 2 yd& dz
10 cjdzgjlsduyumMésds tesodzgj] OHOfIsOydw
sfsfmMtcj HEZ]IsMY o] clzdzv IstshesEDdgs R s 3P des R tiedf
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&34 sOB sdzd yJ M& ddztubdmoulesp tstsdz O tetsB dzls G 5 ¢
WEdeC ydosdzdtetso Odeds, BjM jyudoOjls 9o ringdo
vitrod Ctdzstesdzdqtclzjls otsLoteOIls € tojf dzd € Oydc
ZzOtelz " j dzddpR dzj dz®@Oydlsj dzt dets o dzdw jls dzO o
BSHJjEZYA Ydotslsdy - (3 " | [3l]d3ts tc iy 8zO W B HiMb § Cizf
BN d&zO ftesOdzOdzdL qicso OdzO B dzOGtsSH OteW 99 J HJ
cdi s MgP) Odzlsis yYbsts tetsmils 0O tocts kBl.debetculasis d3d !
sctcOdzed ydo O0jIsmw o cdfitsitmMdumMEétsd wWHic]
3" hj2 sCOLOds ftojHSIotcON jdzdj BBtOL 5
odzzlsted C dzj ssydese s B d2Z¢ O 1,1 Cdsdahisdey Rto st
BOCttsW Oc d ¢ Of s ssL H16]. ¢ Is dzg dzO¥»  dejl Y te
M. tuberculosisf csd M B g o thistes?2 WOL J,
~rlesdzdud ME 2 ddabv J Cydd, B wjdB3 MeadHjlsj d
ots otej dBY HJ dzj dzdW[l7h stcd3OIsdzr = S dzj Ists€

ltcd OdzOdzdL jy btOdhMStedf ssd3O® dHJ dzlsd W
ots efMmjn dBBHjdWR, Ctltster j ftoj HMIsOo dzw ¥ &
S dzd 3 tlsdsfhasmC s gzkzs " 63 § deigoddsetts N 5
st OdzmC tod § yd 5 dedzRELES? [eljAG B dzvddds Sjdz @B 1 j 1 d dzd Y’
HiGedHtsE j dzORV517c, & j ditat, C s H d2c iz «dddi- of dz
O di3q dzts Is tc O dzfm Hj jicddd. EZith ®igotsM. tuberculosisH j d3ts dzfls tc d to
ftser hjdadz 2 ztesoe | dz U in fOwigdm ijd d Mse  dee
Odz' sjtcdzOlsdo dz" dsd fEzlswdzd d3jlsOBBdZdL 3O,
Yyj dzlstcOdz! dzr » BBjlsOBtsdzduj MSdr f kilsj 2[16] ¢ dzd

1 4 6 HEA3 %( 2Mdzz y O, 9) fted dzOls § dzls dzts 2
] OCIsdea Oydwvw , Is. J . fJtej~rBH otLBEHJIS] d2
tcOL dzd ydz" dsd W OSC IsstcOdBBd, o IsRpiHEn jud]iifdRpE o0 .
wOC sigtesmtise dz@ 6 d H tedg[dRdsLB O EER 'tc d12)
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12 . 1 Rpkfhg d3d 2 Mise O

RMMdz] Hise Odad W G tc OB 5 dztsMicfdsqQcalzs deteils B
ftod dzOH dzj » Oh j Actinbmycestddes(WweHllzdzs y © Migcobactisrmn)y,
ftocsH ] BB dzMmistedtetso Oadzd J Y mMf smse dzts s - i J
fsmdzy wWsMIsO dzO B J Hdz EOC Hd Is Guldsjtedds Oddzls~dz" i
PlstcOydo Ot Is M smse dzsmis! € tsmiskz dzO0 Ise |
Hs B Q9 dzj dzd d ¢ H 15 tc d30 dzls dzts 2 Ckzdz Iskzte
Mk j cdzOIsOdzls© ©OCIsd o dzts tcOMmiszh dn Cdzj Ist
o simlsOdeso dzj dzdj MY s desmisd ¢ HJ dzj dad &
OCIsdo dzsmidM. luteus | dgf@zls j L Jcz ] RZsGc s s histc @O def 6
[ dzw H Odzdzts G 15 B J dz€ O BN dzO fs¢COL OdzO |
ftcj HMIs Oo d KWVyarjalteriumthd &ium, M.bovis (BCG), M.kansasii,
M. smegmatig[ M. tuberculosis

Clstsls BJ dz8C BrM dz dzOL 9 Odze W OGS Iststetsdy
BdSCtosttce OdMOMBBlcsgIzd M sMtsBMise zs h dd3 toj
promoting factor - Rpf) . 1l &ZzZOGsH OteW Mo tsj 2 OCIsd o
Cdzyj dzlstcOydwrs Rpf BTFr dz tslsdzgjmjdz & ctelztf
slsdesmdIlsj dz? des o MtsC O € sdzyj dzls Oyteusd R p
slsmMizlsmMlsed] cdislsjlsduyuimMédr tjyJflststetse
fsHIseo jtcHddzd HPIpdzz cdftslsjL iz

M. luteusfptsH jtey dls Istsdz Cts5 tpHadzz meLtisvfdd & & jc
#4jGCojddtctse Odzd j G J dets 3ts o tc OL dzd ydz' n B O
[ .luteusw o dzv j Isfqw ydzj detsd3 B tsdz' hjtdgr t5n  fipj @i jls?j fridsdo
Rpff sH tsB dz" A BJ dz€ s, tcOMY tctsMmistc Odzj dedz" -~
f tod dzOH dzj » OhAdtiRobdteris d s tsls Isdf o € dzs yOj ls
M &3 2 Mise d L Actbomysdtairy, ISteeptomf/cetales, Corynebacteriales,
Micrococcales, Pseodonoddiales, Propionobacterialgs, 9 ¢ dz¥
ftc] HIMIsOo d Is J dyRobact&itsm, ts €orynebacteriumd Nocardia

vlzh jMmlsekzes s Mo jHJ dzgY dzEotz® Er g ¢ Famarnelld
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typhimuriun) ~Blsw R ORddesS dMmdztsisdz j  tsM)dzg
CtsdBsdzts@ d ¢y ) deisds flztztsiz f s dzj HRPBBQjIsHESR ad
OCIsd dztsB @¥Isj ted 2

RMMdzj Hise Odzd MlstclzC Iskz tcr M. Rpush i fitsl€ tOd. 1€ «
Ctsdzj tco OB P @Ezd s yj ME e HEsd3] dz0-C tsdapjm |
Bsdj Cdr, d HBdRj dZzO0 Ly<€Mdygomntf tsdztsic] dzdat
oL OddBtsH | 2 Miselz] dzld A 8.6 Bt Odz! dgj 2" j &5 BT d&ZO
Hisd3j dzdzOVY Btec OdzgdL Oydw R pMycobadariunipjic j H ils O¢

12. 1. AjteRj dsOldody j d Wiz dRpiafjsdiOss dz
1§t Rpf tldshdesfs i HeOohntt | ©di
fsHtsedts dzdLsyddz d dzdisdujnsdda -(siodne
Cdzd L dHd § Mo L dOW) ¢ tze tzh&Biiqo)agdeaN dz
(¢ dzd S-tytiztf Aists 0 52 Iy m@Gk ] B2 | Odzd udj  H
Witdpkdo ds? OCkM.AtasSHEYOLZORPf ¢ OC 1dg0 o
sO¢ d dO dm¢ kMl sdijdsdtcidy dsff i diEEN % @ NBdz ( 4
Oyjlbddzedzs ¢ pd @i dzPpL ' ¢ ZOMMdW dydtelze lshw
f judW dudesets ©OMh j§ dzj ded W) fidkezC skter B C

1) ¢ d&3d H ON-O j(Is d dzc3 A OGS ddzO df feHILE 1 dzd L 2
Odsd H dzlz ¥  ToN-QyYy Isdf il e O dsts o 830 dAOGAg dissslstys 2

2) Cdznsy j§bEMBLJ Mise dzv e Is -, OO to Bigaft L JLX
o fiflsdrdts? yjfd.

3) NOyjlsddzedzt S sL Od3d dzgd H OL T .

4) NOyjlsdddzeoddH oL (ddLsydd ) .

5 [disduimSdj ktOdheddCsL ddoL " .

) sfdzj Hded §  bted ckffr W jtedj dsko &
Oyjlbddzteodss %3 ¢ LfdMizssE2dL sydr o
st Odzf ¢ dzd ¢ BL d dZO QY j d@-ds ot disdiHvO LND dsddzv lsls €
b-(1V-8¥dS L dHdzkY Odijgr OgLsisfizisimise v  d da
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sBtcOL 28 h dn Mw ftecsHEZCISOR GdHEBddL O¢ Rp

S tej Hj dzj dzdzs? Cly ] W tedsj dzls s o (&
stcOdme &zd S sL qdzOL " ). RpfB tGsldashdlsiv
teOMmh § § dzw ¥fif cbd" Hljldz] dzd-f WRis © RES H3b & s

0 Slsdo dzr 2 Y j dzls to Bj &S o, f sSH B &

Ctsdzj tco Olsdodz" 2 GMisOIstsS cdzzlsOdd dztse 52
(dzdL sy@u, sdzdlsdud MEdd st Oa@ipd8fOEAYIZO L 1
Il Bj dz€ j M. RedsC OlsOdzdIsdufig d§ s@bxydlsj dz' dats
ftsdztsy j ded d*) 54 1 el uL O} zpdzededdzz B IO dz  d
ftesdmMrsHdIs YyofmilsdydzOw d dzd mMih j Milse j d
Motslse j IsM2). | dedet© € d dizP dze des g tots 0 O dzd | O¢C Is
ftesdmasHdls fted LOdin jddd °Ad EzEY) sk OKY
Cy¥Cys“f ts tslsH jdz' desfylsd HftedoatsHdls ¢ Wéflsd
Cys“iBtseg zls EZyOfMmlsotso Ols! o tBtcOL 9 Odzdd o
Mow i yles dzj sBrtSHdAS HdAdzW §SHHj Y Oded W C
HsBd dzO@ 1 tc{B8].¢ OlsOdzd L |

Ajtod3j dzls Olsd o dz' B jfigel tisofr) léself @ j R fdzw 8 Is toj (
Sftej HY dzj dedz" = W lkdeC yd?2. J tc Odzdzd = d Mdz
tcd ¢ sd3B d dz0 dhls@zts Rp fluteus &2 f d C SIS dzv te dz' = ¢ ts
ftedotsHdl ¢ MmisddkzdinaisizOt B ls1@zsR dz jf lsfisO Is j
b dZOdzse dydz" 2 1 WWJjCls BT dM Segipatss z ) POded ) dz;
tesMis©® BOCIjtodOdz dzg » CdzjssC wls 1 QL 56,
Mlstej MMser 7 EMdzcedws. sdzjlsCd, or" tcOh j dz
ftesWwodzws s ylkzoe Mmisoe dIsjdrdafas fglecfulodisy ®Rpf o dzWRs
OCIsdo dzesmis! o M. datelisqd MzgnpgniatigR]ls ts ¢

td SsdsB d dzOdzts flztz§ d Rl sMmiss dz LWWjiClsde
tcj OCIsdo Oyds H 5 tvizDkisudpsis, Rhbdedecus rodochrodgs
M. smegmatisn vitro. [ dz'M. IRqustf ¢ OL Odes MY s Mipa Az ddp
H ts to d30 dflsddg” Itst@berculosisftsB Oo dzj dzd j toj € tsd3B d dzO &
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By jls Brls: L Od&jdgj des Mo j wr C My smggmésis j 2
Cobtste' | flosWodvesls My shmse dsils:' [64. M tdzk

1.2.2Rpf-B j dzEBl.duberculosis

U M. tuberculosisB ' dzs tsB dzOtc Iz ) JedztsdzG RWASE)(, Rpf
MistezCbkzte] SCtltster 7 dzj BB dzOGEY j dsuteuss d3j
SHd&ZOCts d&OtwHE M COkeissdypns Gess diy 3
(Domains of Unknewdk] &i®E4i.i on) d G5

1 ddtsedyd ms ov -BY kxakSSed § H B 31z, e w
dzj sBrtsHd d@3sMis: ¥ H Odgdz’'O~ dB JHAZSdIg adzd W dzwB Ot€ 5 |
ftosHizydtelzs Is. 1 tdWf tuberdsutosish d3if ts @dzts s+ 8 o1 € ¢
G J dzQpRs Mis O Ismw  ydL dzj M sMise dz" d&3d , tSH dzO ¢
HdzdIsj dz/ dzf 2 tetsimis dzO Iseo jteHB2 f§ dIlsOlsj dz/ dzt
C HEPpGPBBB Odzdz" | dBIsOcjdzjL O rffis¢ @OL a2 1y &
Wkzdz€ yd s dzO dz' dzizRpf-edjj deMbadBefosip f ted + Issd3 Rp
sSCOL" 90 s Bsdz! " jj odzdwdzedj dzO tesii®h]. d te
[d dzi ydv sHdpf B fotg =ip@dny'v Odzj L dzOyd s j dz' dz" o
1 Cifted MMdd HpEEzeybBts ehedetfa jilsj dz Mlsolzjls ¢t
B ZResb o ftotsyj mMmj tj OCIsde Oydd. [ HAOCT
rpfA/IC/ID d rpfBIDIE f ted o J dzd € L dzOydilsj dz' desdzz M d
M. tuberculosisz d3F " jRL Zyj deder | BzlsOdzlsT dzj MY s
Cdzj sts€, dzets drolh)j tgde sg gizsd yYOMmlsd ydzts Bz
i s Mtss[azk M.lbujerculosisf tctiwoj Is L BT Istsmizsfijise r &
EmMlss2 ydotsmils:  Olstscj dd40. omEesyg iz d+ B
dzj sBrmSHJ A" di3d M dabercumsshls Gs dzd sftcj HJ dzw 8
M. tuberculosisf L. HBted3Odzls dzscts o O fhigios dzts P Yivgt$ iy Is
o dsHjdzd rtetsddy MPRB.c 51 tewd O lefte Bpiadrdes fsve |
M. tuberculosiRpfBo dzsdls dzOd B tsdz! " d2 [BH4].dzOH o 6]
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t OL dzd ydz' rpf H g getedzmistcJtclzs Is twWOL dzr 2 EZtokr
Mls Oy d s dz0O tc dzts 2 WoLj tctsMis© dzOB dz¥ HjQ@igdlsmw
LEMY e MMd d rpd M jiubercalosisigts o0 d & dz¥ y g Y 63 6
Odz0Odzts ¢ d ydets 1+ C fiyyf tdv)j fgtieus d 1 ddgwemtegmatisf ¢ OL O
ftsor h jdadzOw 1 C Mt tcj ripfM. WbetBodiEzabits ¢ ® L @ jalf@ f
tcj OCIdo Oydd HB JAOBEP dzQ Hzjndgsdad"w ¢ BZ@\zfsH
o WoMW Oldzsds BELW4 Yo dz@acdp Ho®j Isfqw  f sor h j
GJdapfayd gL 24 Wy, O ddzC iz @uaf¥ j dztf® 96 C MY
rpf A, rpfBsdgHOpLBOICYHMDYsjsion div  dzj dL
bdztsed¥ s cdfisShmdd {§ o rpfOdrifv 1 iteld fipeizdin!
te1 HB L dz@hy j5dzdif2ts 95 ,h50 dzO D d wpfE[AYY tc j M d W

Rpf-B j dz¢M] tuberculosis W &z dz€ y d s dzO dz!' dzts dzd tc ©
1 CMMyftej Mhdw Mbtslse jIsMmMiseze - QL dejdeliais 0 Udsj
ModHjIsj dz Miseaso Ols! tsB AOMMsyd Oyddo tc
Mistcj MMsear d3d W OSCItstcOddf]. sCtelzy O h j 2 Mmtej+

1.2.3.RpfB M. tuberculosis

R LY v IRAF-B | dz{RBfA-E) M. tuberculosisRpfB o dzts fgaPlg B s dz! " ¢
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vssl d | GRA wodzwse Isfpw tshdeso dzOigd dzls gizfg
vl . st Issets, o dOMmlstswh jji otej d3v dzj
sls dzd yd Is d dzd3lz dzdzlz & tc JADIsy dfizissoe’, dy ' & 19 O dagzle
9" Lo Odzdzts?2 OQOWWBkdadzgimdzwuid ) 1 Isddg dzj SBR SH ¢
O OS] Efmtejthl diigy syPHA Y s az@ysq Oals disshy I

t Odad J B dzs f sC-0D00Wsic’ ylyf s Rypsfdsr 1
tcj OC Is d MOtupgreulosisf L HEBBOdIsdsects MisMmilstsw dzd
WOCIkstetses BT dzts ff 5C OL O dzts MdaDeilosi] 5 edte @lzj
f OydJ dzlstisaf ydyls jsids dzf d3d toj L Zdz! IsOIsOd3d  d3d ¢
td Ssd3BddzOdals @€ ptstecRp f Mif sfsB dzr MsCtcOh Ols -
tsB dzO tc z M. jubbesicvlosis® € dzd dzd yd ME[bE BB K OL YO~

1 4 MC sdz’ M tebergujosis o tshdztso dztsd3 tsB dzOte bz y
fSHArBHBY, tMdso Odzdz" @, dz2@" sy LY Y dzh R T
BN jded 2 HdzW detse’ m HJOGssipERUS HEERY s
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o1, SBHdGZREY QS PR d MjSt] sGeHj-BFP (
g Yydlsojsmw, ufsiso deifpdpsiplsdsdy { S MYt Mdlz
MisOHdw A ddtibgr€ulgsisd © Ists o tog sz & OL 2 BRDP |
dzj 5B~ SH d d3" ftcd fjtojatSH] sSiikz H s 30 dzis
tOMmY sL dz@af Qagdffi¥  ydzr = H davi ¢ dzBls j dzis dztiseyy dzd |
d BRzdede" &3 f OO steO, , tsolsCars @D Vol3- Ids(lals] 2y t% dx
IL-10, IL-10, W OC Iststc  dzj StesL(O fB4 % ©dzdinj @ sH dzgv h |
SrOtcOSCIsjtedL so Odzdzr 3 € dzj Is s yldz W dzdhzs {f tsi
dz@ | M. tuberculosis W o dzW ¥ Is ff) ez tsFRAiAsEZ dz2C y  GRECHz! dzf
Cdzj s€d, §wuonkydelEY " d/jdaid] | L

RMfsdz! L so- D@ ptstiRpef o ¢ Oyd Mlso § o |
FPtetse j dz@ to ELddgdni@zdhy v daW¥ dp@flde)tscad
Ul .RBBzdzdzr 2 da®lso Plizls d ¢ j dzr DosR pM. ¢tuberdulosis
ftoj dd&3kzh j Mise j dzdzts tsB dzOtclzy d o O] iz | bzls de® B
ltcd 1 Issd3 B dz 9" wWodzj ded o CEBY&§ $BC [z tc 1 46 Js dzlz 1
R1 A ddzd-Uay fulsts fsLeotsdzw jls HftojHYsdzsydls
Codelstotsdzjy el @Bekkujosi® y diaffia Isfy das dzr o3

RpfDd MBWmff smMseMmisekzjls BBdzj ] o' MsC-3dikz
fs5 MtcOo dzj didisd Mt IRpd3 Az tcts o g dead o ff tistste BBy iz
RpfB, RpfA L dzOydlilsj dz! dzets o1 h j I d&zOlsj dzlsdzts (
MtcOo dzj dzd ¥ M B tsdz' dB4]dzd dzEpfAls dptDdz’ j diztswlam Is te d to
tcOL dzd ydzr 2 bktetse j dzr MCtdpfréaslpfig@yY ot ¢ aldg jsdiv
sO¢ d ftoed oetLHj2Mlsadd tOL detstsBtcOL dz' -~ |
Yylsts twOL dzdydwy o 1Mt Mmdd d/ ddzdM. ¥ kd
tuberculosisdits G zIs st d oSS H G OL dzd ydz' d3 d d3cdllz dzdzr o3
d dz% d y d tc ts ada®dzdp" dAlasde’ [3R [ Odzdz" | dimimdzj His9 O
dmtf sdz2 Rgbm O d H dzv Hz() RlEsddssiglds] € d
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] ZO0o.0 [20IsjtedOdz d d&BjIssHT dMmidzj +
2. 1. [Mmdesedz j BEWjter d MjHuHr . [dde

[ dzv By gtese Hftocdo jHjdgr Ctsdgj yde" § € tsc

[Mdzetso dz" | Mmtej H' :

1) o tcj B@Lysogeny broth) Istcdf Btsdz/ dz; Htetsy 3 4 o
-5 pNa@-5 ¢/ dz (ty 7, 6). RMY sdz L BEadd.dzO
v JteHOW OcGOtdL 59 OdzdzOW Mtcj HO d2O tMHdzs o |

2) wtcjJHO KHBQw 1 0, 5 KgHP@g;i 0, 5 ¢/ dz7,2f; to
(NHy) HPO, 7 1, 5 FeSQdzp, 0 0 ZnS&Y/i d;, 0 0 2Vig® idd;, 2 G/
| &zd yJ wi)de 5( ¢/ dz; [ to 5 ) Ji 9565 2 G / { {iglshiieisds O Cald dz.
RMftsdz L s OdzO M H dzwMycdlidibdzte thudh ssitf etg risadisOy dzd W
sflsdBOdz! dese s totsMisO Cdzjlsts€C o Y dH8G2H I
051 ¢/ dz. wlsjteddaddoydgdz. { =1 Olsd3,

3) icjHO u LRBOHIZO; 5 MYSQE;7H.O01 1, 4 Le/ dz;
Oy Oe@c dede dz; wopd G4 ted diz; ( A d Is te-O A3t AL O
¢/ dz; Adlte@ls cdz@s tcds@ OB o, 0) ; -80,. 0 5u¥c ju
dmMf sdz L s OdzOM! H ddycobadredrntisbgrouth4i83aRY.dzd W

4) dtcjHO wOkIstsdz®O NaPQIWHHG ISidz@Y P: &/
MgSQJ 7H,O i 1, 4 |cOfp;0w©Odddz/ dz; vz iy § to dede dz
AdstgQlezjli) @ BB Y05 ¢/ dz; APz, dZBIOB O :
( te 7, 0); -80,.054M jHoO] df MY sdz! L s OdzO M H (
C dzj Myk6bacteriumuberculosidH37Rv.

5 dtcj HO [ dHKHEOWIEZX OGNas®2O, 7 1, 5 6/ dz ]
ZzOlste v 5 6/ dz; A0, el NHYERISIt], WS 6/ dz; 1 dtec
0, 001 ¢/ >xz dziilyymdw@tsiz v 0 4 MgSO,1z) , 0 5 ZnBQ, idz;

0, 001 ogGuiz, OCLSO/idx;, 51 GaE€Widdz5 36/ dz; wiv) dzd 1
10,2 @6/ d; 10%) -pdz ¢ daczeG ssCalsmdsiy GD5%

vo g8z vtcj HO dmMf sdz L s OdzO M H dzw i tsdzlz -
MycobacteriuntuberculosisH37Rv.
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[MMdzsodzr | BEWj tor :

1) 1BEY j tcTamtdeydzd d3j[84PL 2 0 dzHCI (ks 83 20
3 KCI; 5 Ntif).SQ,.

2) 171 B EY jKOD HatStartf ts dzd d3j[85]0 L SVDu tafgHiG! ( to1
80);ldMr disdtsistej dM & ¢zps;¢6®,%L | azd yj tedds;, @&, 00
40; 0,001%I'ween20.

3) 5Tuvl BRWjte Hddw ftetse jHj ddOH dzj §
53,91 ¢/ dz; BBMWdDY &EAdguzEls® df

4) vrl0 &f -HEgpHBO ; 1 &f Cru¢.

5 ElsbkWjte Hdzw RtcOdzj dzd-MCl(pH &0). 10 d3f

6) 61 BEW jto HdzY dzOdai ] HeddDyetbHfes)@25% 0 ¢
l oW j desdztsor 2 Mdded?2 (1 Aad"); 0, 25% smdc

7) 5 X vdedfdiny d dztso " 2 BEWj tc H dzw 1 dzj ¢
Hy dzsOlskztcdtekze h drn EfmdsioedépgH 823%) &3/ 1 ,v%d]
[ BHj yddazhkzdz ¥ Ols dzOIstedw (1 &1 ) .

8) 1 kWjitc Hdzw fHtdcetslstsodzj dzgdwV fftotseB H
HjdasOlsktedtolzs h 8 Ik iedeol d W(Ste] 868 18ckf; 2 e
B tcC Of sts1 IsOdetsdz; HOPLoAyg dzdyjteddz;, 0, 05

9) 5x uvdedfdqyd dzser 2 BEW jte HdzWw | dzj Clstets
bhdassdvn: 325 (@BH Bedfy); 1,9 [ | ddydd.

10) 1 W jto Hdzw ftodetslssodzj degdw ftotsoB  H
ZOlsdo dzr » EMmdzse H'CE : (8&Q &, 8y tedflh 6 % | dzd y,.

11) t OfMilso stectcH & HE IEABZOMMI B tod dzabd OIS ts o T
Be/ dz; 4, 8% ClsOdetsdz; 8, 5% AW stcdzOW € d f

[ dzw cdHtesdzdL © 71 s 1 dzH sdzlz € dzj OL O 3
BEWJj tor d3gj deyj £ jsd3" j -ff sdnisdd® dycff ¢ O d3q .
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I W jter HdzwW S tetsdi3OIStSetc ORpByY ME 52 Bydf

1) 1 W jtc did Lidy'© C dzjNetB &M DB dztizdR B k2 W J 6
0,3 [ NaCi 10 dzf R A3 H OLdsjdtg € OF Is sd3fls O dats dz;
ANJ ded dzdzd sd dzmiz dzt Wisded dz WilststedH (Af 8 A) .

2) 1 k%W Jjte 2NawsOmwdgllsdzr 2 B EZWJ tdNaClte11 08 , A
RABJHOL sdziz] BE Bf Isks+ Is O dzts dz.

3) 1% jt 3NaWSsOmwdgflsdzr 2 B kW j teNaClicy 2 8 , @3
RABJHOL sdziz] BE Bf Isks+ Is O dzts dz.

4) 1% jtc 4 HA&v NaohigidOls®02 dgbizW jtc ( to
NaCll 200 o3f R dzd+kQiuctt @ st d3JO ddis dz.

5 1 Wwjt 5 Hd&Y HJOddHCH tc11 :8 ,500Na@f0 ,ul
7d3f - ¢ Of Ists1 Is Odzts dz.

6) 41 W jte 6 Hdv - tcOddCldeder : 85 M Nl D05 td b
BB B S OfIstst sOdetsdz; 0,1 &Bf Cruved; 50% 4

1 W iter HdzW S tetsdizOls s FRVAWafsUsi L 2: sy df

7) 1 2Wjte 7 Hdzvw dzdL dmnAHCI] dej Is S :S5Na&ID 0 d3/
03] RABIJHOLtsdz;, 0,5 d3f Af un.

8) 1eWjt 8: BEHCTI(dgh WiepMpCt 05 B dBf R A3+

9) 1 Wit 9: HECI(dgh e pMpCL 01, BO [d3f R d3d

1001 2Wjte 10 Hdzw {1 dzzHGId deqy T 0Q S5KRRCE 300 @ M
&3] RABJHOL 5.

11) s W j t6 11 Hdiv: H5JOO deefi@l Qietg  i7 , 5 NaCl 0, 1
5d3f] -dBj & Of Ists1 Is Odzts dz.

12) 1 W jto 12 Hd&zv ~tcOHQ g @ 7 2 5Na@gl10 U ic
B3 B SEOYIsst SOdgtsaddz; 0, 1 &Bf Cruved; 50% 4

[ tdkzC dj skdrdy | §©O2djter, (st
OB tligjj HMIsOo dzj dz¥ o kOB&IY] 1.
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v OB dzd yO
Jzdetsdzz C dzj sIsdHdz" | ft6O2 d3j to
U4 a3 J 60
1 OL 9 Odzd 1 € dzj BIsdH dzOW  f sdzj| f dzOoe dzj
(Tm, °C)
5'AAAA GGATCCGCATGC
1. rpf 1B Tm=61,2
AAAACCGTAACCCTGAC 3
5 GCTAGTTATTGCTCAGCGGTGGC 3
2. pETter+ Tm=60,9
3. rpfB- 5 ATATGGATCCTCTGCGAAAA Tm=61 1
m=61,
1378 CCGTTCAACTGAAC 3
4. rpfB- 5 ATATGGATCC
Tm=62,2
1948 CGCAACCGCATCAAAAAAGTCAC 3
5. pET fwd 5'GTCCGGCGTAGAGGATCGAGAT3! Tm=60,2
6. pET t7prl| 5 CCCGCGAAATTAATACGACTCAC 3 Tm=58,5
5' CCCGCGAAATTAAT
7. pET t7pr Tm=59,6
ACGACTCACTAT 3
8. D291 up 56 TGACGTTGAAGCCTT Tm=60,6
5 ACTGTATAAGTGA Tm=60,9
9. D291 lo
CTCGCGTCTGCTCGGTA
5 GAGCAGACGCGAGICAC
10.D292 up Tm=61,1
TTATACAGTTCGTCCAT((
5 CGATTCCTAGACAAGGAGAT Tm=60,4
110292 lo
TAGCAGATGGTGTCGAAGGGC
5 ACCATCTGCTAATCTCCTTGTCTAG TI=61 6
m=61,
12D293 up | GAATGAGCCTAGGTCACGTACGGTG3 6
13D293 lo 5 &tAAGCTTGAGTCGCTGAT Tm=60,3
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GGACTACCTG 36
14 D29seql
50 GCGTAAGTAGCGGGG Tm=61,8
up
15.D29seql
| 506 CCATATGGTGCTGCTG Tm=61,7
o]
16.D29seq?2
50 CCGAGAACTTATGGBOC Tm=61,9
up
17.D29seq2
| 50 GATAACGTTCTCGGCT( Tm=61,8
o]
18.D29seq3
50 GGGGCACATGACCGT Tm=62,2
up
19.D29seq3 R
| 50 GGACATCGAGCTTCGT Tm=61,7
o]
1S dzy sIsdH T, dzf Mo jlsMmisoks hdj {1

fsHYj S dlzlsT .

2.2. zkOB®KR d BEOAWIY jotgfdsW Octse,  dzOL d
RN tsdz! Lizjd3" | © tOBtslsj hIlsOdBdEr B OC IS
 E.coli DH5U

F, gyrA96, (Nalr), recAl, relAl, endAlL, thi-1, hsdRL7, (rk'mk+) gln\Vv44,

deoR gilacZYAargF)U169[ G 8flac)M15]
[ Odzdzr 2 hilsOdgdz wWoeodzw jIsfqw toj ydgf dJ dzlstsdi
1 E.coliOrigami B (DE3):
F ompT hsdS(rsg' ms') gal dem lacY1 ahpC gor52Zn10 (TcR) trxB::kan

(DE3)
RMf sdz? L s Odzmw H dzwRph S MY tej MMMdd B J dz€ t
1 E.coliBL21 (DE3)pLysE:
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F ompT hsdS(rs' mg') gal dcm(DE3) pLysE (Crfi)
RMf sdz' L s Odznw TEMHvie B I€ i@ e j.Mmd d

! Mycolicibacteriumsmegmatisn155
[ Odzdz" 2 M SO WodzW jlsfw fJted@2PMide dzr c

RN Sdz:j " kOBl hlsOdkdk BOCK,jtedsy Oc
1 D29 i ddlsdujmMSéd2 ®ISsBOCk,]jttdsy oc,

MycobacteriuntuberculosisMycolicibacteriumsmegmatis

R tsdz Lzjd3r | © twcOBBIs] § &zOL d3dHdzr j ¢

1 PpET-19modi MtsH j oy delg § & gl ftdnf sdz' L 59 Odz
Cdzsdzd tetso Odzd v EdcolidzQ dd#Bs IsC o

T pTISLT MH jtey dls EyOMmlstst, E toh $lidzs h o
Cslstster 2 B EZOHOjIs HWddsv | 194 ( dgteaiz jnds b diz tc ¢
d uydmAlg  Gafffedsddd ds d3j L OL 52 . I'jSbste  df
Cztsdzd tets 9 Odzd W d E. deQlitc®d tsts § g dz' 8 SlyD/RpE;, 59
SlyD/RpfB 137,SIyDIRp f BopBU P j Mis! ¥ S dMmisdH d datNb ' did
Ctsdzyd . I1SkgRfizEysjEslys B ' Is ! TEWHS 6 F I §iHzts 2

T PpPET-1IHTEVI MsH jtey dls Eyombsss, L Etse iclz:
Istc @9 dzj dzd W TEHOR IS j[TOhao etch virys Cslststc OW w
o' MsC st j ydWw d ydats?2 ydmilsj d dztso 52 ftotsls j (
dzO tc O BaHscOIJTEV-f totsls j OL ™ ) HjMwis! 8 cdfifNsdH(
Csdayd .

T pSMT3-M i o MeSC S tsf 2 dz 2 oJ CItts,
¢ dzts dzd tc s My@alabacteBumsmegmatis | d£&-P.
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2. 2. [ JbHr dMmMmdzj H s Odad W
2.2.1. 1 dddj tOL d&zOVY yJ § 2OV tcj C

] sdzd d3d e OL dzOW  (} JAt) Gz@RY st @E Y 2w tcdzts?2 B
fsLotsdzwe h d2 HtsB dIs! fyw L dzZOydlsj dz' dzts@ s
St H]dzy dzdzg" = WtcOGd3j dzstso 1 azly € doj  Bztf B k@ ¢ &
BOIsj ted Odzj79].( f tetsB § )

1At fesosHddzd o 25 &Cdz mMd3i md, MtsH
Mstslse jIsMisolzs  d2 dhYf sdz' L k jfdsxdd dig jet©dstgfyls
MgSQ,  ( d dzd 15 d&3f) Mg2®I0 a3< [ C Oy
HyLBSCMddzzC dzj sL JHIsted W sMW Olstse i 0,5
ftcO2 d&3j tots o KODMHotBtartY fselzd d3j s OL r (1 j HTabh 3§ dz
fsdzd d&3j tOL "™ (5 JH./ BCEIB] 10 dee dBOIsted yc

1At etse spda@dy dzd W d Efperisldefjo  fdzj Hiz® D
bsedwn: §shdai Ofkdo OGdd ® g dpj gy " 3
26 yd¢ dztse , o Cdzt yos hdrn HJjdOLELGLOYds &
Isidwedd 10 M. fted Isj BYf jtcOktcj, t©0Oo dats?
HOdzdets?2 toj OCSydd fwO2dBjtetso, | dzsdze Oyds
o' BlcOdzdzsets © L Oadmddiismisd Bls ttOL d3j tc©
4000 . dz. / d©3ddz (1000 . de/ d3d dz) .

1 tod O dzQ@ dizfsLdgs o BOCIjtod? dzj B tsdz! h t5j
mMemf jdzHdteso Odzd © 10 &S dz Hj d tsdipdgtdrp O didzts
ey § dL d d .

JyudmlsS &f clshfzC Istso f tctso sH dQ@Ayijek PAGR {
PurificationKit [87].


https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%9D%D0%9A
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2.2.2. JdHtsddL r1dlstcdel §ded ¢ dzj Gzd © 3 t
WicOGd3d dzlstse 1 s

JdHtesdzd L f dzOL RWHEASRRjrdelstse 1 At

 dzv cdHtesdzdL O  ZzOwWdsdOredlg Xzls tsp s 4 dzH 61
tej Misted € ydd dmf sdz L s9 Odzd My BEW jir
fsMlsOeah d< O3] . stsdzd yd Msots W jtedzj dzls©O® H &
Fyjbtsdy Ctsdazdyj Mo ®© MO2Istse dzO 11 s WOcO
d WOetoats?2 11s. s0O0¢C HtcOo ddzs§ tclztlzr @ d 6 E
W ted3j dzls O.

[decdteso Oded i WttOedBj dzlstse 1 s

[ dzw ftoctso JHjddW zd e dtoctso Odad W dmf
suydh j dzdz J dL Gjdzv dzOBtstetsdz [l Aqtuji @Ky «
Zzdcdiotso OdzdV ftetso sH d dzdi e dy 16 1A% S ds jt
i Md, MoHjehjod jRd1 T Zdéedess Oddw ( fsH,
Hisdzy dets BT Is! dzd d3jidzl 0 Q @¢ 5 1 dB$ IS PG aAs @
Bsdzwtcdz" 2 dL BT s Cdzsdzdtelz j ditsc /vt .o @G @3
ryszdeOLr WOGEO u4d -dddlsc Op Hz. /JAEOR)Is.d o diteds 9 O (
ftod 65Aw o Ikjyjddj 10 &ddzkzls, HOdzj j
Istc O dzin W s B&EO Yy d d

2.2.3. 1td&kzyjddj SEsudfj lsjcOdnd stedzolyts

sOdz ydjor?2 d&ilstsnH ftsdzzyj dzdw Ededid uj f

( Hd dzd ydes?2 SCtodzsdedd ? 6 ydidy dzlsdetsa ts
d dzts € Iz dzq te ts bBflzdo '5tc QRde © O dzd detsydzkz® Sk kb
16y BjL O! teOydBdd desE ®zdtdgem Odzd 1 gz z
o' cOh do Odzd Sbkdz sktek 20 tefsisEtORE?2 £ Ougd g
ftesyjHbiter ftosotsuHuddd fttd 4Au. sbkd lskzts
yj destedW¥zecdtetso Odzd fted 5000 tsB/ 3Bz o Is
liteBOddwY) . [MOHBS toj ik NMiMpChH d 26 o G3fzff Ca
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ddzS B dtetseo Odzd o dtfAla 4 sEn] dg Pf2ls&Gd W Iz c
B/ &3dde, 15 d&ddzs) CdzilsCd tef MikMmilpda o teas oy
(w/ w). stBfjlsjdidsde j CdzjlsSd WOMBEBO Mezd
CWWiSChdodetsls! bOdhi steddOydd  dzkz yj dzdz'
10C dzts dig®o 1 &3S G 11 s .

md ZdUujimMSOvY steOdzmW stc 3O yE.2oli § sd3f j Is j dzk

st dlsjdalsdz § Cdzj s¢d 1O BifIsocddt & Otae]
ris, fjtejddd"doOdzd d dqdzSkBditso Odzd o6
ftocosHddzd ftosctjoOddj &3 Sdzgelsts§ dzff Y d 4 B 4
ots dzt HEZ o Isjyj deddi LR BHAE & B dste D@ Qardizdy td d
60 d3q dz 100 &Sdz Mm&kjMmd or fmjoOdd dO
OcOtdL 5o Olplg R 52 1. B fMisH j ey Oh j 2 fj dzj S Isd
qdzS zedictseo Odzd  tod B F deaft ydetsn ORI dreajzdif v

2.2.4. 0dOdzdL toj C tsd3B d dzOdzls dz' =
(Hddedyde" § Cdzsdzr fjtej MBOO@E, § Hsmj €
Motslse jIsmisekzs h d2 OdzsdBdtsisd ¢, d eo" ttOh(
{ Hddzd ydzze Ctsdzsdzeds 6 MMy j dzHn Jteseo Odzd o
MMy jdLdd dmisd L seOdzd o SOydmbsej B
oMo Cd M fiEshi tsodjft .tcOwdsiss® j ofils O¢
I ddsesWstej Lisdz 9 1% OcOteL dtd3 6 j dzj .

2.2.5. CdzjCbtesWtstejL 18 © OGOt

Cdzj CbtcsWistejL o OcOtetsLdsd3 6 j dzi dMmy
dZzC dzj ddetseor 7 CdMdzsls 5 ©LOL d3J tolz. bcOts
Bedzj CdzvisEaz.ds MdcOMmMlseo tste] dzzC dzj Jdztso ™ j
slsted yoOlsjdz dz" 2 L OtWH LO Myyls HdMimhtsyd O
(PO?*) . [IstcdyOlsjdzt dz2" 2 L OtWH BBLEMdzOs dzd 8 ©
9 1dzj Sltedyj Mesdl fsdzy tsls € Ols BHIOOCIs ulgst
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dzfj LOeadMmdl s Stk Ot h j2 MtejHT , O tsis
SH&ZOSCBoats Hdzw ofjnrn dzCdzj ddzsear 7 € dMmdzsl
GJoazy ftwd misswddzsdz + dzj SIsted yd MEsd3 Istse
tcOL d3j e O BJ[75Bts dzj € & dz

Cdzj SstesWistej L [1s fwsosHddzd o9 1% (
BEC e/l BdMisse s L IsdHdV, o 0,5Tuvl ftd
i s dzw 8 1/ ds. [ dzw sftcd HJ dzj dzd W tcOL «
dmf sdz? L s9 Odzd iy BOts j tor [ 4, [ 6, Ctsist
gqdzido dH EZOdz! dz" R WicOGe d3j dzlsts o [1 S n dL
1 dzj Wiististg L © 6 j dzr o d L G dfdesgd] teHsdadOddgd eots dzde'
dzdf3.

226) " Hjdzjded] f zOL BdHdes?2 [1s d tsftejH

( HJded ydats 2 EScdidgts dzefi fiAsH dzj o dets?2 yOh € d (¢
LB o' ttOh do Oz desydzzs Skdz skztckz f HisB O
fted 37Au 9 Isjyjdedj 16 y f OLtwOydj 2.
dz0 B ts RiasmgdPurificationKit [88].

sdzyj dzlstcOyde 11s ByYyJdedeoOdzd odL kzOd
ddzd Mf j CSlstetsW sistsd3j IsNadoQrp@POCf[68fy tr edgts M 1 Hs
COyjmMmsoats fsdzzyj dedets?2 711 s, or yd mdzw dzd ts
ftod 26ddr feg 1 d2OUJ dzdj, tOodesy 1,8, HfsteO
Bgzé s’ n foddBiMi?2 o 11 s.

227s sdzmlstczdteso Oded j f dzOL d3d H
I My ftesyjHikzter Cdhsddteso Odzdw § td@p SH O
1 smdzj His9 Ols j dz' dztsripfB ‘M. tyfibereulosisg ja®@ EZzyofm
CsHdkze h jets MdedzOdz: dzn 2 HjtdIsdH (§jtear
Mddzls j L Jtectseo Odz0 Hdzv B Ol toj MMdd o § dzj Is€ C
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[ dzv C sdzMmisteclz d tc s pTOIdayB {f t#f dzris @ H 63 jrpfBzO W
cOL BBjtetsdz 1023 . dz., B" zO f sdzEyj 2O d3J
{18 B'" d&zO € dzts dzd tcSab-BankDo { s dz®) IS\ KO Ief3

] dzOL RASL@MB_ 137 MtsH jnegfB &ls ¢ BisgtaligAs d tcts o
5B &zOMiIs! , CtSHEDUEBGY dzBo L & Ctsdzmistelz d t
1AtV tcOGcd3d dels (681 . dz. ), odzzyd dede" 2 M |
Sal-BanHI M ©2 Is™ f qFBL d3d H '

] dzOL 3pASRr pf BoDJgH j oy dlis rpfBf (S tSlste!
Hjdzj sdtetse OdzO tsB dzO PUF-H, ts 0 EHz0d tc Izt O © dddz
f ZzOL B HW tcOA ] dzls, T oodzzyjdedezr 2 f f Otets?2
oSal-BanHI M O2Isr f qFEBL. &3 H T

1 dzOL dgubMT3-M eGFP636 4 MBH jtey dls oMmMlsOoeCkz
[1 ®GFR W &zOdzC qteso Odedzzr DROMBOOEE B & OY
eGFPc O MY s O eZP ok 2 tsB dBAFPEN ©@ OB J deted H ©GFP
99 jJHY d dzdH jtods A7 ZHBRIFEL s Td 220 ts M dats o dats ;
Hdzd dets?2 2 507H1. 18099 (121 dzv S tsdemistclzd tets o Odzd
WicOedgj dzls© (2021 . dz. ) ;f cigsigEtssd ¢ 2 fif ¢zl
f OtcOd3d (JtcO@DRBJ(&HDol 8f1 bz Y 7580 41.3dz. ()80 31 2
C dzts dzd tc Baritidindll M O2 IsT  f QZEMTIRM. H '

Vi 4 " detsfls! C dzts dzd TS PEBHTE-ME So SO I st @
Mdi Cojddtetse Odzed § 3.

2.2.8. CCmyrey mMmdw [t v
s dzj ISEC ¢pli BL21 (DE3) pLysE Istc OdzmW stc d3d tcts © O dzdz
PET-19bTEV, ormjeo0odzd O yYyohC¢d M OcOtcdL 59
OBy d ydAdngrd 625  BS-alzsdpgipdid Gnaif34 d3¢ ¢/ d3dz) d o'
9 Isjyjdedj desyd dtd 37Au. | OWB,d3 € Q@H]IEsEt
BdsOMMEz " fOIsjdzjd3d rtedcOdz ME e, d { 5dzk
500 @zdzBiftd] Hi'sdze f s 1ANMP( 030 MdeChel3d dgeizidn/ d3dz)
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skdz skztelz 9" Oh o Oulgg 0 &8d BBAODD ezsdzd 1 R ¢
Ctsdzyj delstcOydd 0, 05 B sgOBtctsii Bd Diz4 u d iz
o Isjyjdedd 18 Y. 10jd CczjlsSd yj delstog it
to jlffnf j dzgH Jtetso Oczd ® 25 Bz BLY jO 7.

2.2.9. TEVYRg&EOOL T

1 mj 1 IsOfr sydmilsS¢ d f tctseo sH d dzd i to
AntcsBOItsEtOW d ufipOE g ydMmsHg ey O j W Jts
HOdsdz" d3d B Z¢BBoatsEts 1+ dzj $Istets\ztads JSitc@.L oo b5
ftodmkzlsmise dd dqdzedB 5t O fj teldsdzts £ rsRizj i
Ctsdzyj delsteOyd d dzjols Sy daB2. HjBtedfM EHOMLY dd
(12000 ftsB/ d3cile,. 4 ffouj,ls dgjQzdzzd dzd L Ols dz0O dz
Ni-NTA fj W Otc 8 LF&sR Flow, ZtcOo detso j N | dzdzlz ® BLzWj
fsfpdzj Hiso Ols j dz' daets ftetsd3r 9 Odzd 5 BB j BBO B
Ldzs ydd, MoediOdzd 6 WttOSyd?2 TEGY disisgdd L k2
or MsC 82 Ctsdzgyj dzlstceOydd, B j (0,ddkay /dAfrc] s
sBh j ¢ tROLROD)J6dzdtc OL BEZW Jtotsdg Hdzw HJOdzd L
otsL Bsy des?2 TEVHEEBOdT Htod HOM dzj2h jds
fotslsdes BEWQY, 6D @dckdzss j s BHE&P (tofs
fsfdzj Hiso Ols j dz' dztsj TENGAR S Isizjs & 1] e 5 alZ®dzd j dzls t
5B/ d3fudz, 140 didsiEky jiastcOydd O, BB hdjce/ kds j
1 OB dz¥ H O d&zO Yoy yda) izS Octetffted® § tsdzlj
t OMmlse st d d3lz ® Wt € y f 4s dzlzBujj ddzdzlz © f tcd yJ
HdOdzdL 5o Odzd fosptfes] dzlg W § @dd\izd - iy tcO
B dz f sdzzyj dz tsyd THVefdg s j O jij fostdaisg dzaf 0, 6
o Bl gABHE3 sBh jets B j dzC O) .
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2. 2.10. CGslyypfis ghypaptBv137,slyDr pf BgpDUF

s dzj Is& doli OrigamiB ( DE3) , stcOdzmW stcdzd tetso O
pTSL rpfB, pTSL rpfB_137, @SLr pf BmpDUFNj 9 Odzd dzO Y
OcOdL 89 Odzdzs?2 Mtej H 2 LB,Amgns®a 5 i@ fcj 3
o' tcOh doOdzd o Isj yjdedy desilfmt jodzn BBz
fmtcJ H.B, tcOMisdtcOW Bdsd@3OMME h{fOIsjdzjd3
mMemt j deL dj 2 d dzts € & dzdLiB 8 abf@pEROR p4f 0BOp D ChritedgaHr f
100 ddz fMtej HT HAZYAMD O% A 8¢ =3¢ B j AZERPIB 13 ) «
JddzsC Edzdtctso OdzdLBL O @ Zdgdzlsigie zH o r tc Oh d asde=dzd
040, 6 (ftode dd tYd/jdaz)dzss BEAPtcOdzd  tctsB Iz
Cdzj sts€ (Hdzw Codzlstetsdzv), HEtsB OO dzw dzd R} U 4
ftosHtsd] Odzd ddzS zB Jtetso Ols!  ftod 20 Adsjifigsd
CdzjIsCd yJjdzestedWzecdteso Odzd (5200 dzB f w3t oz
60 Bz BzW jtO 1.

2. 2.11. REB4E kS ©o

1] 1koOfr sydmised ftsotsHddd ft
T BOBEEOW duj MSs2 sydmisSd Wweocydd,
HOdsdz ERzS So et 1 dzj Slstetsl St 2@ Is teQizpolsAlq
ftodmklsmisodd ddzededltstcd Mjtddtsor & f ol
05 o3f sdzjlstsydyr 2 HjBtedMm bEHOMY dd vy,j disted
30 d&ddz) . [Mmojlsdzj dzdz 2 dzdL Ols  cdgoaeNMAT dzd
fMj W OtctFastEldw, 6 ZtcOo datso j M j dedzz® BEZW jtetsds 1.
ftotsd o Odzd 10 tBi j BOB] BEW jtess 2, 3, d
6 WwoOCyd?2 s 1 ddzd 0, 5 &BdBB sdzWdc O£ yaf™w
¢ sdzy j dzls te Oy d JTEV-fHdssIDjo@eviazd( 0, 5 &cESEHA0 o
fts BOMid Odzd L s o0k j fAdtBshifidaj HJOdzdL O OFC k
RO ds g dzd dz0 € s dzts deNTA-fify WO SR E o p 6zt dgzh
BEYW jtesd®B MBBJteOdd WwoCyds fsmisso. 1
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HOlRf L 50 Oded ftslsde BEW jt6O 6, 6f§tjH jlskvd
nteOdzd 20§ A .

2212 ftej Hj dzj dzedJ Ctsdzy dzlstceOydd B,
ssdzyj dzlstcOyd * BJ dz€ 5o si tcj HJ dzv dizd 1
My jStoW s sy Isdowd dg jpthyF dicefidzsh j dzdwv B j dz€ s ot
Hdzd dzj 28Qkzdaddy t©WOMyYjlsO Ctsdzyj dzZlstcOydd B
fsedzsh jdzgdw fto] f OtcOIsO B j dz€ O, MREaayj@ss dz
Csiwwdydjdls , SO yd d o OfififusHs™ § Gdizd
OB detsS dMzts s dzets 2§ 46Bjczj H s 9 Ols j dz' detsls
[ d&zv ftejH]jdjddy CsdyjdklsttOoydd
MisOdzH Otcls© ddzd dzjdL o Misdesets tsBtLOL YO H
ftosotsHddzd ddeS zBOyYyds o Ijuyjdedd 10 &&d dzk
ftcse sHJddzqd D56l J HidgWdzd jnils OdzH Otels © 5 d s BiAG @ 1L ™
Mtstslse j sMise | dzdzts . ] COyJ Mlso § COdzdB et
M ostesIlstsydz [B9].Odz! B Iz d3d dz

2.2.13. CdzjSlstesWtstejL BjECtSO 9o 1 6¢¢4

Cdzj CstecsWistejL BJ dzZCtse ftosossHA2B d R
Bz 5% SCtsdzyd delstedtelze M j:¢ 850 ,60i52% % MBEH t§g dcdr@at
BdMOCted zOBdHtsABBHCIL 26p [ 6 vw&) M O, 1% 1 & ,
fithkzdz W OO OBBEsdedw (1 &) . 1 5 ddz 15
14, 96% OCttddzOdsdH fmy 0, 27 2 % -BCYH(FHBT OAL Az O d3d
rel, 0, 1% vsi%rrseo.

b dOdzdL qtelzj d&3" j tSBOL YT Cdywisddzd o
ftcdetslssodzj dzdw ftoctsB HEW B &zZCtSotsets Wistej
ftotso sHddzd dzd yddetadntsds B kW jtej HAzvw + dzj CIste
Emmdzscedwr (9o ftdhmbkzlsmlsofdddzr vls-B80 Q@ &35 HIj 13
1 dzj SstesWistej L O ¢ J dz sCtcOh doOdzd fHtod 10
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skdzOmMmd Btod dzdzd O&ISH 90 tc 8 , f§ Jodz | cldts tc@etsR3 €
tcOL O tslsd3r 9o0dzd © HdMIsd dzdzdtetso Odzdets?2 o BH J

2. 2.14. CdzjSltotsW steqpQls Bg dZSAs olz figdztd ahpchpv

Cdzj SstecsWistejL B dzC tseo {f totso simdetdd j 20dz0
r+ o deéip | 2 Bz 5% Cwodzyd delstcdelze h jots
OCteddzOdBdH M 0, 075% B dMOHWpEG®BJ G B8, 1
scfrr, O0,1% ffjtehmizdzy WOIO Odidssdzd & s ( B g iz
fsH jtey Ocdztsfy! : 14, 96% OCted zORJH M -G 2 7 2
(pH 8,7), 0,1% .vrfrr, O0,1% 1ua¢

Cdzj ClstetsWtstej Isd yj MS s tc OL H jeddiddzddjdzts 4 |
BkzW jtej] HdvW 1 dzjShktosWstejL O o dzOIsdoe dzr n
Hj2Mmlsodj di30 MPABz BEsC) sMdzj 1 dzj CltetsW tstoj L
100Au ttOMmlso stetsdy, MtsH jtey O ddg 0, 04260 s Iz«
d 3,5% ndstedzets? €Y fiaBIsO , 51037 Lo08sdgdl3 92 H d iy
ftcd 100Awu.

2.2.15. 1 tsdkzyjdd,j [Htebeds@sisls dz' 7 ¢ dzj
s zOmMMmdujimcd2 d3j stsH
dSIsdo dzs toOflfztubfriuloSiHRTRY® ¢ tOh d & Odzd  dz
uOklstsdzO ftod 37 OBsgfiyt , . tc BYOJ jBS da sk Jzpdz' dgdz)
JdzsS zdzdtetso Odzd 100 Bz HjWduydlsdes?2 ftej H T
OL teOyYdJi22 o Isjydddd 14 MEltsS Hts Mmded y J
HSBOo dzW dzd ted¥W OB dyddz (5 BS G/ Bdz) Hdzw |
d fsdzzyjddY {sfkzdlgRy HstekOdsd = &
[sHdWdydtetse Odzdz 2 d3j IstsH
0 CIsdo dets te Ol kzthbdrguloSisd3yRs 8§ dtc O d o Odzd 1
m 0L Oydj?2 Hts MisOHJdd Oidsel® @@ gd uj fiptizs c t
BCdz Ckd bkte' ddesSbdazdteseo Odzd 10 dgdz
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cdW ORI dydds (5 &BSc/ isdr), ddeSbkedese Odd t
(4*10°s { [ / [B%k)

2.2.16) Aifco toj Odz! dzesdz o toj d3j dzd e

1 Atco toj Odz! desdz zg tepelzj dzedfesL o scdzw s h g 2
RZOSC B dzj dzgdJ r11s M dMmftsdz L soa Odedd d3 W dzz ts't
[ 1 S ) sertad y4d Ists? Y4 dzd ftod d3gj dzv ¥ Is W
(WhkktstetsW ste’ ) Hokma odHBO:

1) Rdzls j tcC Odzdtelze h  ji ¥ gzl W St 5 is t
oMlstcOdo O Ismw o dz#B'" j Hokyjtftsyj yds j
ftser hOsls ddalsg dzmd o detsyls Wz stej Myd dzyd d
By jls Mmdzzy dls+ SY B RGolG r eredals jdic2dO d&B{YeBzR M d |
sB dzOH O Is mMizh j Mise j dzdz" o3 15 Gtdgj Gsdgdrulsi telgdtg b, |
Helzyj fosyd udzg § ris, o%d¢yow dzjmfjuydwdn

2) N ZE stetsW ste Hdzw o] uj dail ¥ Is 5 dzddsts deld
ddzls j dzgfifd o desfyls! W dzktstej Myj deydd Ctslstster A
tcjoekzdzdtclzj Isfmw IsO¢ zOL " 9 Oj d3" ddq dodeafn
Wazestej Mydtckze M d d3d ) . [dzdesdzz C dzj sIsd T,
cOMmdlsj dzv , dmf sdz L s ls o CoOyj mhso j L tsd
My dydi¥ dud MEdds 2yomBE &8 dsdzd Cdzr 11 s

l Cuzdzts?2 tcOBtSls] dMf tsdz L s9 Odziw (SYB&ls J tc
Green)

1 A1 co toj Odzt desdz otej o3 dzd € H#t81ts o( &y H dsd
sj rdesdzse v, (sMMmdw). 1 O0OBBIO ftodBtstcO
SHdote] d3j dgdzs?2 H JjIsj S ydj 2 Mde dgoddads Wedzlzds
6y O¢ydd OBfddwdsOoydd. 16 dLdjdzj dzd®
ftesfmdzj HJIs Cdded sd S 2 1 At . s sdzd y4 mls
ORY ZzdWdESOydd tshdtseo 9 0j smw O tsftcj HJ dzj
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OZOd&dL O tjLbkd sOkse 1 At bl o g fisess
sBifmMfiyiddi, §oMmMisOodkvjdsd M f§todB stetsd.

2217) sdzz yj dzgd j 1 dzj € Istets € ts Mifspdgatids dz" = €

M.smegmati® " O Jo Odzd © 100 dgdz MtcjHT M3
HsMisdy J dedvw s Isduj ME&B21 , O dzts ISidasdrdsyfj daoD j
SOy HOdd o djHwds?2 BOd] o Isjuydddd
tsB / d3d dz, 4 Ay, 20 diddz) . [ MOHK o O { E=® 03636z(
sn dzOY H jdedets?2 H | dsdEH dsd®Odzt®?2 dzaiasH 5% o tSH
Gdzdyjted dz®/ GG @O0 4 Sz BOJ FJHMY j deH Jtets9 O
cOMlso SO Y armfgy B®ROO &S d&z 7 RAMDdzd dzd 1§ to ¢

22186 dzj § Is to ts f M.tsr@egrgatis

S LdzjCltesCt®RY jlsjdasdy 8 CdzjlsC OB HEsB
1 s, tcOMmilso Stcj dadets?2 o &1 (5 B i fzdf ) S alF) dzdB=Rdzj
dqdzS Eedtectso Odzd O dz2 vk o Isjyjddj 10
ST Oy Hjdedzr | ot d HE SCseajlr  HdW 1 d
ftesotsHddzd d2O0 ftedBsBpde Mivgrpg Pwl De rlée M3
dgf zdz' MOd Jtod  de@j GG teizhfhsdts f ts5dzv
L dzj Chtesf stodtetso Odzgdz’ 8 S dzj SC OB HisB Qo dzv 2
yomo ftd 37Auw M O1LwOydj?2 d orf fMmjo0Odd
G d ¢ tcts dz§3y d dzO

2.2.19. stdhsttzdttsb2diafFP B OCIsj tcd

[ dzw f sdzlz yj deq v tcj ¢ 5d3B d dPRUASERLE 64 B O

C dzj Is Mycolicibacterium smegmatis dzi mMizh dJ PSHEATB: d3d +
M eGFP63 64 9 .cOh do Odzd © MtejHj ¢ &L101f.tcd
1l sdzzyj dedzzs S kdz' skztckz Dg &Y d kB & dzdzd W @ & §
Isiuddedd 20 s fI8. Oc Otc dzi f sMtej HMiIso j dzdz
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CaCbo Ctsdzj ydets?2 CHdpyjdgpbe®aygy folssdimise s
Oc OtedL 59 Odzdzlz ® MejHkz dJdE&BBR]YYHEHj 66"
l sdzzyjdeder j] WOGEBmoe' ] Codtsdzdd  SMsteOed:
s j i3 j tc Oty jdzlsdc A & Iz i cfie ts sz@ iz ¢zd © 0 O @z kas ¢ 1
Bq dzid I8 dzlz \ § tfizide ald ydz' o3 dzd L Ols s d3  Midmggndtis ts o
( [p1012), oUA)] PC@EJL 5o Odzdfr € M P Hftoshp &
s dMOdks @S jedofsHddd sfttjHjdjddj kdltO
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] ZzO8 0O t(jLEzdz IsOIsT d BMEzXY HJ dzd
3. 1. s dzisdzfls B A8BZf Jp f BpDUF

Rpfl o desmdls dzOdBtsdz: " d2 HoSta®Mdzlsadz” € ) G
M. tuberculosis Ylsts HJdZzZOJjIs oL dBsydzr d3 dmy tsdz
HJOGdesMisd S d ddaW j € ydd [GHQuds]tadsSdsdastdazOovz Bigj tds
RpfBo € dzt yOjls ols@iup M5 § B s GizdqaUE-H tdsdpjddzO, W Iz«
Colsttdz® nH Odzdz 2 Btsdzj dzls dzj L o j Mls dzO

rdzf sor hjdedv [ tetsodigndiB M ttipreyjosidg @d di3j tots
1023 . dz. BflsddizdL dietso Odzd 5 delz€ dzj slsdH
E.colid ¢ dztsdzd tcts o OapfET-18mod{fj L HSs sets dzls tc ts dz! d dzH
T7lacf csBZclststc O. ] dBtcdH dzla@ M tfffrjdstesogtdsls tsted L -
WEZdeC yd sdzOdz! dgr n | kg fods a5 p dedztf | fAB B s B ste 7
Cobtster 2 MY Jydw d ud #Sdzd &34 d® s ¥ Qg v
54 j tOlststcdz Ric yCsgdsdi cRdp® ) Sl df fs
tcj ftej Msts Lacl . 1 5w o dzf tedzgl 3J 8OL T dzj B C
tBJi MYy jude Odztsfy! dzOdzd yd jladsf Etp B BAO §f S5 H - |
h IsOd§g®li OrigamiB(DE3 ) , o SCtltstesd3rpfBC Mf tej MMdte

[ dzv mdzinH ts9 O dzdPYF-H ts Rgzdzts o ) tcj OCIsdoe Oy
¢ dzj Mddberculosiss ' dzd dzO tcEapHs-BaD¥izic Oc d3j dzls' , € tsH
f sdzdzstc OL BYptB.dz" @ &EQ&H Pdzis™ H B daelzls dzjs yRUF-dz®
Hid3] dpiBddl34{r pf BpPD U FpiBul37MtsH j to) driB, i { @ tsistste
Hjdzj sdtetse OdzO B dzOMis-E DUF-A s ez tizls vrh pOfy B g@D UdF
CsHdtelzj Is € OGO dzd Is dizy fREBE 3 dz€ O

l tOdzdzd» 1+ CMff jteddzd dzlsOr BT dzs ff 5C OL
E.coiBj dZREf B dzOtcOB Ols'™ 9 Og jsdgdzts ff 48 | Hoggtmbs y) |
(edip. 1
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it dMzdets® ddj CIstesW Stej Gt ORBO Odzdp®d uj

licgtekzBr 2 dzdL Ols ¢ d&zPbkésEzBits?2 ddafilz@ls d g d
gdzH z2C 3idfMmo jIsdzy dade 2 C dzj stsydze 2 4dzsin@la s §
Cdzj stsS ff sdzji dzdetlg ey dd,

10 fjijtotsds {1 IsOf j tcOB SIsT B dzts dz) ©
f sdzz yj dzd v f tcRpfBO tc ®IO®) Isp jsdeY @3ts 2 BamibleBal- | «
WicOc d3jpdBlsrpfB 137, r pf BopP Uz ¢ dzsdzd tetso PIRBL, o
CsHdtekzs NE B dag® N Of jHissdlg ST tgyD.

SyDf tcj HMMisOQoa dzv jIs M2 "N Of jtosdesf SH TS
fd o3 2Amjlsfolsff Hodsddzd dz d RPtasl . tc GiLls tqlz € Is Iz tc dzOIYD s to
(ted2ine € dz¢ POIgds H Y sdzdzd Isj dE dzodnils ©ts dzj dedz” 2
H s i3jPEIBe Bj-isedads o O M d2 Hsd3] dz.
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MeTtann-ceasbiBaloLWnn
1 MenTuann-nponun nsomepasHoli LOMEH 146 AOMEH

76 120

96

{ dfMzdsS 2. uOdzfC CEPPEMOY Sioc

PPlase-1 j f Is dijHtafwltzd &z d L ts d3j tFQ(insdstiodin theia)j dz,
ThOof jetsdedz” R ] s Bfdlggizdz, ™ 9 O h 2 H B3 da

[ 5 d3J RRlase cOMmY cdzsy N-bztizgtizy j dz®j dz€ O, ¢ (
o dzzlstej dzdzj j Bj H dzj dzdztsj o L - 6 tyeRsEjHedEs GBh jidad
sjd MO &5 tshkh jMsodvw Wiediddd Bj k¢ O.
ftodf dfmr o 0] lsiw Hsf Sdzded s j dz des Bz W s dBj
H ts &3 jPEt&Se dzOL oI (imdetioBin theflap) [21].

LidailsdyjmMSow COwlsO § d&OL &BdHT e H
shkh j Hifs@daEPlsd & &jssHOBd o Meslse j |
20 tdfm. 4.

e (]

7 Promotet

¢
r

tdmezdesS 3. 1 J dIELJyud M OvY COtlsO
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Rowopan QHK Knonupyrowmit sektop

N pTSL

nup l A=

BamH1 Qsoﬁ dparmexT
Sall PacuenneHue pecrpukrasamm l Sall

BamH1 BamH1
™| sai

\ CmewmBsanue, mﬁpmmaunﬂ Komnne-
MEHTAapHbLIX KOHUOB, CluMsaHue

AHK-nurazoit

PexombunanTHas KnoHel
monekyna AHK
Beepenve HK

B KNEeTKy

1 ————— O160p PEeKOMOUHAHTHLIX KNETOK
. ) TpaHCd)OpMaLI,MFI Ha CeNexTUBHOM cpeae

PexoMmbrHanTHan knerTka

BbiaeneHune < )
— S
naasmuabl

t diizdesC[.BN OW Mnj BO dtsdzj C /W tcdztse 5 €

] tejLizdz IsOIsj Brdzd MmMSésdhstczdtss Od
pTSL rpfB, pTSL rpfB_137, pTSLr p f B qpDdJfij C 5 dzin B toddL
f SHIse jridyjHSjodg dzd tes 0 Odzd § d3.

CKPUHWUHT

3. 2. C ¢ fgifDepfBydtyd/mpfB_137,slyDir pf BpDUF

t 4 ¢ sd3B d dzO dzls dz" d3q pStizmiB.d3d pTOId3(HfB_137,
PTSLr pf BBl dzifl tstc d3d tc ts oEO doti DHBWzj ISKEdfH Iz € y d
1 €Mt toj MmdslyDrpfBt slyDirpfB 137, slyDir p f B pi b o ts o d dzd
h |s O d#fzgoli Origami B(DE3), Hdels stcsets n OtcOC s todats B
sBtcOL 5o Odzdj HJME @MY s dzdzi Is fipg ¥ D ks 9 s dzip glzg ¢
(gonN,©® OS] timmMss g defdlo] €Elsthtc®l | ki
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