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Cloning and characterization of Rv1980c gene encoding
MPT64 Protein from Mycobacterium tuberculosis as a new
candidate vaccine of tuberculosis
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Abstract. Pathogenic myeckacierie are one of she maor ceises of beman monality in ke
ol .'-{r-e-'\-:-l-ﬂur!mr«'-w Imberendony i en emlogeenl agend ol buman baroarkens, Desapning
new vesines ncdeling iesemiinant prodam vaeelins sey be considel os o pew approach for
preventing o0 reduceg baberculosis epidemics. In order 1o constnsdEgpoten recomhinani s
cadidale veing. the BulSEbe goase cncodme MPTCH protwin was amplilicd fron AL
tubprralenis HETRY strsen §Bhomic DA using the PCR methed asd inserted inta the cloming
vecks POEM-T Easy. The recombmanl plasmkl pOEM-T Easyv-MITod was then transdormed
ke B, enli BAIOY sl culvisated ueder stamclond procederne, Ealloweal 1|_'.-n.n-||'|'||.d EulraciEm,
FUH amplificaism. od DA secuenciag. The correcd B98¢ gene was confirmed by DERA
snpuuneing sl smbeloned win sspression vwelor pEI0 be yield recomhinant plassl
POEFIARRMITTOA, i ramiBormied g B opali BLIL strain. Transdormed woliie reconmnant
colomy wne selocted, cultured. imdwoed with 40 phd PTG med deatified wsing SD&SPAGE
slogtrophoreas method. The madleci lar voight wias Deemd 1o b about 24 KD and identibed a=
recomibinae peotedy METHA. The teiget gens baa been closed inbe howt £ colt BL-21 stmmin
imd expressed sucoossiully w5 2 soluble prolein. The recombinaet fasme necombinant prolein
MITES poves the way lor uberaikoas dingneaie and viceme development i the letume,
especially in [ndooesis

L. Imtredwction
Tuberevdosia (THY emzed by Wyeobacterivn arhercwkosis, i o infections disesse which
isanlly  affesis the lungs (pulmonamy TR and may el nfleck other Nsspes or aTpams
(estrapulivensy THY This disease speeads i the air when pulnwooasy TH paticists exerste A
tuhereriogs hactena, for n:-:.umpli: 1J1mugh -m-ugh'inp, [1]- A tberrcariasis has & |I!EI_|I-rII| eanbeEnd on
the cell membrang which renders 8 resastant 1o acid, This baclenum s ool eesestanl W oltrvanien
radiation, tere for@uberculos:s transmission tends o oceur at might [2)
Approsamately smesthird of the world popualoce 15 mfected by 14 fuberoulosis. Eoch year, about
& iy enfected mdividuals develop active miberculosis and 2 million among them die. Indonesiz
raeks a5 the third longest number of TH imcidenee where 10% of global TH eases osour in ledonesia
[ 1] About T8 of TH patienis i [ndonesia ave 1o prodwetsve ape which sesults mn anerease ol batly
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= = oo fhin wrk o rece vimen i bede Do ther geihanis oo the e of ibe ook, jrarmal citaiicn oml TEH
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ceopainic and aecial busdens. A large sumber of TE cosen in Indenein is dae to the Faet that moal
Indonesians ive m places with opliman condifins For the development and spread of TH perms
Beades, the inercme in the samber of HIY cases and dhe presesce of muli-dmg resisiance
(MADES te W fuberanioeie has made the sitaation. worse aed more alaming. Tubereulesis coses in
Sulmwes were found o be aroand 22,597 cases, watls the hig]'u'_'::l miamber ol gises Dovmd i Saulh
Sulawess Provipee, which wos arond B 297 cases. Thitn obdoined from the Mukussar City Discuse
Frevention ond Heolih Samatatsn Bevelopment Departmend shows thai . Mokassar City in
particailar, the nomber of new pateats with pubmeaary THB BTA 2004 was TR 52% (2,761 patients
From 3,608 trgets), this nember ingressed foom in 2003 with LB gases ol of 2,300 arges [3]
Theselore, an effoctive and allordable vaccme avd the dcwh.‘-'plma'l. of o [aet o appropnale
diagnmstic method ans needed fo sversome this probklem

TH infestion eocurs due 1o The mbaktion of droplel nucle coptaimmg uberculosis pemms Adler
exposins bo TH parms these ore Four conditpons thot cem oceur, nomely of Cist inlecion does not
cpcar {mingked by 4 negative tuberenlom skin testh, m the second step infections then become active
TH {penmany THY, mthe thod sleprl e latent TH where the orooune meciumiam prevenls [,
progression of v dissase o TH sctive, and of fourtly atep tho latent TB boegormes ceactivated oz
de'-'eln['ls mita schive TH, & few mentbs 6 several VEATE lier |_-1-j

T protoing M. aderenlois appear W be possible predein candilates For the development of
inmmme  system-hased diognostic tests and vaccines, pamely MPTR3 (RA2873) and MPTS
(Evlu8ic) Beth tvpes of protein are foasd o the species from the W mbereuibsic complex
(TC Mycobactenum Protean Toberculosis (MPT o4) anigen, a 24 kDa secre@l prowin
encoded by the Bv1%80c gene; 15 an anbigen From 08 eberowlos baclena not Found m BOC, AF
bevis and M. lepipre siraans aiwd other mvoobactanial species. MPTOA antigen 13 only fooned
bealily, normally growing and n@.h replicating cells. [1 is found in MTE a5 a marker for
virulence. MPTE andapen which 13 aneoded by the RT32 region = only fevnd m the somiplex stroins
of Af. tihercrlosin. Several studies confirm that MPT64 causes o slrong hypersensilivity reapsi s
o stimualdte lngh levels af 1FN in TH patients so (hat ot can impoove the immame svslem ol TR
pationts Therobiooe, MITH4 antigens are oppropoate for TH vacoime candsdates ond T-velf-busod
TE dingnosts: tests |5, 6],

Presvious shulied havie suggested thal MPTEY homuokeavie fwnockmal antibodies can fmprove
the survival of mice oifeated with M eehermadlosis [T] A study by [8] Gound that MPTS 1= o
B i anhigen lor A seberendosis. METS 15 8 24kl protein proeduced by Af twherarose and
encodiad by the Ry 80 geoe which containg 238 smine scids wal hos a gene siee of 657 bp.

Based o the hasckground aborve, m thia stody BMITO4 aptigen his been produced with recombanan
[3hA technodogy. Antsmen producion cun be dene by first clonmg the 19800 pene sncoding, 15§85
BAT T4 predein., ihen cxpressed mia £ oo BLI1 cells. Botechnological prd@iction of this proicms, is

expected to Fcilitate the development of a voccine o protect agaist TR for patients in productive ags;
suliichi ot fuirss 15 expectod to peduce the morbaduly and mortaliy caesed by TH iy e Fatuine

[11]

1 Makerials and metlndds

2. Marerial

The mutenals used in fhis study wers PUR Eit, go Tag green moster mix, gencamie DNA from
Admberemfosts H3THy stran, MPTOA-F amd MMPTSE-R oligomuckeotice praser, Soamfl, Sl
ogarose, EB bulfer, FE buffer, PE buffer, 2x mpid bgotion buffer, T4 DA hgation smeymd@@vector
P0G, plusnad pGER-T Easy, Eooli colls stram M09 and BLZE nuclesse-froe water, mednun
Luria Bertani (LB, ampicillin. CaCls, PTG Tris base, X-Gal, borie acid. FOTA, TBE haffer. FiBr,
Cremenrd Kil, Chegen Kil, kadmg dye, 100 bp DA masker, protein marker Indder, Natll, Bacio
tryplome, Hoclo agar, and Booto veost,
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The tocls used in this stody were Closinfuge (Profuge), Waterbath (Memumerd], Vortoxn (Heidolph),
muubater shaker (Hedolph), 1031 incuhalor, thermae erole PUE machine, shaker meubaibor {Headodph
Drucamax 19300, somicator  Tirames 1O, incubaior (memimdn), clecorophoresis machame (Bie-ad),
gel doe (kerad), micropipetie (a-rad), even (Blectrolux), astoclove (Hirmy amad, refrigerator (LG,
barminar air Nosy (Labconsa), reerer (ren), e maker {Haduzaka), !I':r]mn:nz_l.'u I:E'_I.'I'L":i.:l. lest lubes
(Prvres ). petridish plabes, microcentrilisgal tubes, microube (Eppendorf, power supply, and heatshock
plates

20 dmplifiction af Byl 884 pere ercoding WPTES prgem with PUE

|'.|'I. .:'|'r mierase chsin reaction (PCE} ams o mudiiply he Byl 980 gena eocodmyg MIFIGA ot
The PCR technigque uses & pair of specific primens for By 1980c gene, The primany sequences med in
this research were MITTGA=1 {5 OOGGGA TCEATOGUTOGTOALET wnd MPTH4-E im0 sequence of
5 DLLL!MG‘C!'LHMU(LLM}E =37 whaeh added SoedfT reatriction site {bald underlne) belone
stinrt codons on the Forwnrd primer and Sl redncion =@ (bald indedne] after siop the codan on
the revierse peimee [ The 25 ul, BCR maxnare corsrts of | pl of Feewant e | 10pmol), | al of
@rcrsc prience (L0pmaol). gl of genomic DMA fron the prey il rescarch | 10] and suicient volume
with Master Mix po Tag Therma evele condition was: Ell-mliﬂ} of WC for 5 puikes
folbowed by 300 cvclea of Iunﬂd:nm:lmal A7 for 30 seconds, primer stinchment (apnealing) at
S5°C for 30 seconds, and clengation 8T For 30 secands, The extension of the final TNA trngmenl
al T2°C for T oamubes The 2% agarsse gel electirophorens was ised o vismalize the PCE product

&

2.4 Purificaiion af ONA fom PCR prodice

Purifieatien nl'ﬁﬂi,'pmd'i.l}li—t.ing Cremamd Kt f{blﬂmbmﬁich hog EX- 10 columm. The kot b stapes
of puslcaton numely gel dizscaisen, DA boding Wash sl ORLEEn. The purificalon of
PCE products gums 1o obimn puse DA fragmsnts that wall e higated e s pGEM-T Easy cloning
veetnr, Cul PCE 'Fu'ndl.l:k fromm .urn:pu E’EI wos miced and dissolved me 30 |.1.'| PE balter solubion
B=ade an Eppendor tube. Mext it was ransfemed ke @ spin ool b and centnifaged for one minmis
ab | 3,000 gpo ot posm semperabure, The sop@Beetant formed wis discarded and 700 pl of PE washing
buifer was added to the spm column. then centrifuped ol o speed of @000 rpm for | manate. The
formed Liguid was remeved, after that i was raf@erred 1o the sierile eppendof e and 35 pl. EB
bl T wans added. The mixiure was then left Bor 3 nmeubes and then umlnf'l.ﬂm] al 13,0060 It o 1
manute. T'CR prodie purification resulls sere confemed 1 dlesrophoresis nwtbod on 1% agaross
L

28 Lyt of Kl Wt gevne encodimg AFPT 64 mresiedn diefe clomiag seoir of pOs = Ry

The hpatwn process was camed out using the T4 DA Ligaton anevme, The conpasition of the
ligation re@ion consisied of frapments of the Ryv1960e gere of pu@lled PCR product -fawfil ¢
Find L (6 ply, pGERM-T Easy-BondfUHrd 1l {1 pl.) 2z mpad hgaison baffer (2 gLy, T4 DRA ligose
eneyime {1l and moclease-fee water {3 pll). Then each compoaition i4 maorbed anoa 15 ml PCR
tube. Adler baing hivmigeresus, all the mec solutions ane incabated at 4 far 24 howurs

&

26 Treosfrmnaniond @nd cherraokerizoriog of EEN-T Eagy-MPT64 plassial tome ool call S 03

The method wsed i this ranaledmatog was Bosed o die beat alaock wsthed] 11]. A tolal of 10 pl of
llpluln |'r-.'u:h.|.-:t mnl.u.minp, the mserted gEne (Ev 98k ) w added into 50 FJ- SUspEnEIon of coanpetend
celis of £ coll JMID% and then mixed wntil homege@8oas As a positive conirad, 2 pl of plasmid
POEM-T Easy withowt insert were used 1o wramforn competent £ coll cells, @hampetent eelis of E
celi ThA10Y withaul FL:l.::mu]s- were wsed as o nu-Elﬂ coniral The thres tibes wers ineabaled on ioe
for 1 howr The eat shock proces@as carmied o &1 427C for 90 seconds, then ivcubated on ice for |
bowar. Bexd, S0 pl. of bigud 1TH medin was added. The coliure tubss were incubated sing 8 shaker
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7]
encubetor o8 A7 o D30 rpm for 3 hours Then contrifoged = 12000 g Far | nainote. The ligation
prochacds of SH1 pl. e concentmted 1o 150 gd. then spresd ssepbically os much as 50 gl. each on
agar LB places media contaising 100 pgfml ampacillin, 0.5 mg X-gal and 40 obd TFTG then incubeated
al 370 For 14-14 howrs, To confirm the inserted gene {Hv1980e] ligaton process mte pleEM-T Essy
plasnud, PCE colormy fechmgque analyas wos perdfommed [11]

;
2.7 Subr-ghonirg camel expression of recomiinent proteimn MPTG4 i B, coll sy BL2T
The Rv1%80: gen@ngineist cwoding the MPTE4 protemn which has beein confirmed For ita mueleotide
requance with the DM sequencing fechnigque vas subeloned inio the pOEEFs expression vectar i
foochsee foceanbanant plasdd pUEa-MPTed The campetent cell of £ oolf BL2E (DE3) was
tranafommed with the recorbinont plasmid pQE0M0-MPTAH conteiniog Rv1980¢ pelf 1o produce
rmmhimn! prolemn MFrﬁ-t .n:lr] [TEpebta MERY 1 B plaln al 3T°C I'mr owerrighi T|1.|.*1:| the I g BL E'I
conbaining B0 m"mL mp-luﬂlu:l. mmmntrnlnd avemight in the skaker incubator at 130 r,pm at 37°C
Then 250 pl of & cofi BL11 coliure vas imnslemed min 10 ml of new LE meda. incubated for 2
hours. The bacleninl culure was pipe@d 05 much as 5 ml snd tmnsferred o the Eppendor? tuwbe
without the addition af PTG (MPTG nan-mduction, -[FTG ']‘nTm'rummEb.ld.nnui cullure was 5
il and wsed for the protein exprossson. b induction with 40 pbd PTG for 6 bours EHFTS b
imuduetion, T PTG £eoff BL2E caltare in s2ch caliae ke was cenfrliged al o speed of 14,000 mm
fior 3 omeles at 4"C, Lo sepasake the supomsotanl from the pelleted cell Protems wers axtraclod from
peliet eell, reguspended in lveis taffiers ndete 13 PES pH 7.4 containing (0.8 gr MaCl, 002 gr KO,
D044 r MallPO4, 0024 gr KHIPCOE, 10 ml @ 300 and somecated, The backenal cell wall vwas
il o 30-second recurnng somicobuon tochnique 3 tmes wib oo power of 30 kHEz, The
l'n-r:h:n.ul r_dl dihirz RUEPENEIT, Wik Span i A centrifuge ot 14000 g of | mmele ol 1 n
the supwarialant coritunaig recomlatant protains Crsin bactenal cedl &bﬂanm'l}'s.-la of recoibaant
protein expreasion m supernatants ond pellet cells wis perfonmed by wsing sodivm dodeey] salphate-
pedyacry bemude pel (SESPAGE. 8% electmphoress fechmoue The results of MPTéd recombimnant
pratein were analyveed by comparmg il with the protein marker ladder on podyoery lemaide gels. The
results were presented in mages and distinetly descrbed
18]
3 Results und discussion
2 Amptifleaton awd peeifoadion af Bel 880 geve encoding MPTAAS profein
The zesults of the amplifwation of the Bvi%0c pene by wsmg the PCE lechmgue wang AL
tubercuiasis geoomee DMNA were obdnmed from preveows stadees |10 asd specific prers designed &=
shown in the materials aesd methods @obisin DA bands as shown m Figare | Frem Figare 14, the
bemd ol PR produsced TRIA 15 soen m the same movement postison with DA marker 588 bps, swhile
peputive PUR contmol does nol show DNA bands. The results of the D0A sime motehed sath the dalo
from ChemBlank | Access Mo MO 2 3t shiovwin that the Ry (BRT /| pene encoding The M
protein comsisled of 688 lps ae had also been confirmued by [10]). The PCE product then becams te
largel pene (neset ) which will be higabed imie the pOEM-T Easy clonmg vector. The formation ol
DA bumbs measunmg 688 bp ad e absonee of dimers m the vissalzabion on agarose el
electrepheneiis indicated that the DA purification perfiommed was peccasful (Figure 18}
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A M 1 2 Bm 1

Figure L. A Viasdeowon of DBA based rom PCE smphiflication on moagarose gel and B
Funifieaticm of PCE produced DMA from [y 980 pene wsing Punfication Bt (Chepen)

1
32 Cmmfruction and decaraforuration af Bl 980 gene ur!ﬂmm; veckar pEIEN-T Base
Cloning wae carmed out g amplifve the Bvl980e gene in @] quontitics so that there are enaugh
rumbers 10 be analyiaxd and chircterizad, In this reseanch, (he pOEMB Fasy cloning vector wis ised
b 0 i Bl Chrapim of Replication (ORI arco. had the site of ampicalin (Ampr resstonee sl
lac gene which had & rale in BB screening during transformation & the competeit cell of £,
oot IV Aceosding 1o [12] the pOEM=T Eagy vector (s o linear plasmid hat has an overhmsa
i e (T} of beothy gnda, The T-overhong en the target DHA insemonTigation aite con inerease the
elfuciencey ol the PUIE produict [spahon process becapse it prevents selldigoton In e stisdy, the imsearl
to veckor ratio & was used. Adding e irsert an-fobd of the vector was intended o mersse the
chance of inser to hird to the vector (lagatzon process) cotelveed e T4 DA Ligase enzyme, The
eptimiu@Banperature Uor Td DMNA Ligsse e activity is at 30°C The prodeet of the ligation
process wis then fransformed ino competent ¢cliz of £ coft IMIOS apd then growm on sgar LH ploge
medin wath added ampacelling TG, and }f-g,.:] -;|-'1EI_LT\C 2%

The transformatson mmthod vsed is the heat shoek method. This i o sample methed the can cause
peres o the £ co® cell membrang 10 open in g shor bmoe and he ready Ge accept the recom binant
veclr lhul wall snter. In this mcthed £ coli M09 cells are given a shock ol cold and bt
temperaturess altemately e (et the cell wall expands amd deflates rapiclhy 10 sllow TINA, From omeide

to enler fhe oall, This el s stmilag fo the research comdcted by [ 11] whio Fousd glsat (he
Lramal varesivon puessss was caried oot By the beat aloek seethod at 429 Fog 90 seeonds
A

Flgure 2. Transfomaton aed seresming results of ke blee and while codonses [rom Ecoly
n:mmhln'll: M (negatrve coniral), & oef IM104 carmpelent cella withoud ]ﬂ'.ap.mﬁ B ||'|-.15|1i1.'e
control) & eodi cells growth where blse colemw contaifhe plasmid pGEM-T Easy withoul nserisen
DA tmnsformed, amd C. F ool eells growth where whits colony sontams pOEM=T Easy -MPTo
receambiant plasmil and theblue colony i3 sell-lpated,
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In Figare 34 (vegative gontrel), £ colt DS compotent cella withow! plapmids did not grow
cobomes an njar I.H ]'Lnl-: meln This 1= becmee o dhe repative comirnl Ehere aere nr|f:|.' & ool 1R
109 did contin the plasmid coding o amgicillin resistance, Figues 2B (positive plasimid contral)
ghivws Jo cadl SR 0D crmpeten celis transtommed with |'|['rI-I W-T Enay vector withoud INNA inserbion
In thas cubire, aboud 1344 |.'|.||-.lrn wers blue m agar [ el meecks In cimmpansom, ."'.n'.u'J e
cornpeterd cells tansformedwith the reeombinont plasmid pGERM-T Basy-Mpitd grown on ogar LB
plate mediz pontmnmg Xegal ond [FTG oblnmed 749 blue bacterzal colormes ond 59 white colomes
(Frgiare 2000, which mssant the eflicency of the tmsfonmabion paocess was 7 3%

The white eolonies fonmed (Figare 20 showed the s@Boess of the cloning progess; nomely the
gupcessiul DINA - msarbien (Ryl 980 Mptad) anle the pGEM-T Basy plasmod resulting m the
recombirant plasmsd pGEM-T Eage-bpitd. Wihile the Bhee colores ore bactersal eolonees that did ned
contain DNA msertion i the mansformed plasmid vector, but only contu@elf-ligaung plsmsds
mefend. Thas result 14 smabar wath the rescarch conducted by [13] bai while £ colfi colonics
(transformant cells) show thai DNA eneoding WMPT64 haz been higoted in the MCS (moli-glomng sge)
regivn comamad m the Bed geme of the pGEM-T Essy plasmud. Thes DA fagmen e inhibaied
tha laed gaw fom enceding the subunit of Pgalaciondse ao that the coevme Beome on-astive
el matle@8 degracde galaciose m the groath medin. On the other harel, bloe hactenal colomes
inaintained the Loc 2 gene mset de w the laek of DA nserton, and o allow the beeabdoswn the
exising galeedose substrate 1n the growth rmedes.

The growth medm lor sele@ie rosfomed £ooli competent cells used was LH media wath
i llim sdcditeen, X-Gal, and iseprops | f-D-1- thiogalo@pyranoside (PTG, The addition of PTG
sorves b imbinge hmm‘iplbrm m the lnce kac DTN gene. The lact ganc wall emoode o B-E.uhd-nn:hm
enyme which funetions o degrade lactose inlo glucose amd galac@e. The existence of the §i-
jmlnstesicase emeyme cun be identificd by the degradatson of the X -l subsicite @ mmir-3-chiom-3-
mualyl-[F-D-golactopyuncewde) which 13 whote o blue galactoss and 4 -ome-4-chlorandign, The fi-
placksidnse enzyme will moke bogienal cell colonies in blue colour. This §hws the ahsence of
el DA bal was successhilly Bgated oo (he plasmsd. On ge contrsy, cells that do ool have
the f-golactonidess enevme will gesorale white cells bactoffhl colomes. These resalls 13 due o the
imserion of DMA fragments sited bebacen fhe loe?, poncs ao thal the inserted PNA Fragments will
guwitch o b activation of the lecr, pene [14).

(1]
I‘jpu E ﬁ..g,m'uﬁﬂ gEQ -!l]tl.‘lh'l'l-pm& rezills i U jalii=tt af ||,‘|_uh:|:1_z b Ry | B0 fLical e e e
PGEM-T easy-kpind. @olumn |- pGEM-T easy vector that is restricted with the SanHl ¢ i1l
ey, column 2 of the pUEM-T Easy-Bpiod veclor wihich 1 restocted wath the Samd¥ ¢ Sond111
enryines, columm b DA merker
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Colue@] 2 of the agarese gel clectrophoresis in Figare 3, shown thal pGEM-T Easy-hpisd,
resineied with STl and Mol produced 2 bonds of 3003 bps and @2 bps DNA fragments (19
b wesre deleted foom ths anifcial soclootds in primes paws). Thus, it can be concluded that ihe
p]nnmid ﬁEM-T 'I-:ﬂ:.' had been succeasfally insened with the DA of Bvl S8 gene mmhhng the
BAT 16 prodean, resuliimg in the pUiEM-T Fasy-3dpi@l recombinant plasmd (Fagure 31 Besult revenls
thut b DA inser fromn the Bv 1980he gene hod been suecessfully ligated (o fhe pGEM-T Easy
clamng vector as shoan m Fioore 3
B Sofmicw sl cheracserizanion wf recou wwn plasm i pUE-T easy-A e 4
Tar conflimm the prosence or absenoe of inseet DA of tha Byv1980e mene ancoding the BMPTES protoin,
coslomy PCR techniqoee was performed on the recombinens £ cofi cetl clones that gresy on agar LB
iII_Ei. medhium I'f'[ll_'.lrl.' 200 The PCR e whicls shovwvesd Thiat there was ame 5ERA hard I'I'l’-'-'lﬂl.:lril'lj:l. [
by, The PER resulls demonstrate that plasmid DA from white colomies confasned msod DRA s the
Form of B 1980k eme with & spre of GEX hp'-: tFpure 458 ooloman 1<), which & simalar o the DM A
brand im0 positave conmol of 8 mbercilont penomic BNA (Figure 44 colunm +), Whercas the blue
codomy did nod s the DA inacrtion of the Byl M80c gee alter analysia with colomy PCR (Figues
44 colifn -} (]

The resubta of e tanalermateen o the simgle white colonecs wese mocwlated agam inte ogar LB
medin I:Ilrl'IhIII1II1E| T ]..mL ﬂl‘l‘l.FlII!-I]lIl'L The 1=olasen ol r.||.I:-:II'|Id5'-I from Four n.*'ph..u of whiie
codomaes culivred @B | ml Bupnd L1 medin contomang 100 ppsiml. urnpm-lllm was perfonmed

necording o the QlAprep Spin Miniprep Ein (Qisgen, U5A) The refl: of ke iselabon of
recombimant  plagmad  plULERM-T  Base-Mpiid  obtained  were analyeed by electmpboseses ond
sigumlized on 1% sgarcee gel (Figure 455

A‘H=+1131 B‘t! i

s [ T - -

.' L R -0 bps

Figure 4. 4 The colomy FCR poosdoet of By 980G geoe encodimy Ehe MPFTOS peolean as imsaen LIMA.
Colamn - firel was negniive from the resulis of blue solory PCR, column + conbral positive from
the results af M. debermudloas H3TRy stran pencone DA, ond columns 14 derived From the esulis
of white colary PCR. Bhue §hd while colories were picked ond inocnluied on tbe PCR kit mix
Follrwed by e PUIR r\'l"\':ILL"i.'i- and then vism el |:-|1 2% AR E“l r:bl:l.rupl'unﬂ:;:w I, Tha resulis of
ihe moelation of e recombiman plasimad pGERM-T Exse-Bptéd from four white bacierial colonies on
apar LB plate media




The Il Interrntsmal Conferesce O Science

TOF Pabilishies

Fournal off Physics: Conlorenes Serics EMICZOIF 032000 dos: | 0010RES1742-65905 3 13032010

3.4 Sequeerrcing of plase il pOEM-T Eame-Mpnd 4 repomdingmd
The salated recombinont plusmid from plEM-T Easgg@Mpltd posifive colonies were sequenced
by Aglplied ABT PRISM 310 Biesyvsiem sequencing device wsing the Bradve Terminotor method. The

datn waa then analyzed with Bioedit 07,09 appleation, and the resulis are shevn m Figune §
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A shovwn in Figure 5, the size of the ¢DRA from the Byl 984¢ pene was 660 bpfliocluding the st
AT eocon aned stop TAL eodon (Figure 51, thal eneodes the MPTH4 protein with amma acad residues
322 srting Trom the amino scid methionine (e,

a8

2.3 Vrasfrormation ol culire of € eoli BL2E cells carryvimg recomibinant plesmicd pUOl0Y a-Apisd
B o the expression of receihino MPTSS prosein

F. eoll BL21 exlls were tmnsfonmed with the recombmant plasmid plE30Xn-Mpiod, characterized
by the growih ol white colonies on agmr LB plate media (Fgore 640 The Fommed wihile colonies
indicote sugeessiul sub=cloning procedue, mnely e nsenion ofbe Bvi980c gae oo the
Eﬂl—:]il-:'{u. Whio colonms of £ coff were wsed oz n :-Jnmu'nE_ ek :Enr'ﬂ:upmﬂ'mﬂ:mn al MMPTE
recombiant prote. a T vaccine caschidsie The preseace of Eeali BE21 coll cariyimg recombinan
plasmid pOESa-hpata wis marked by ihe chanpe i the colour of de lquid LB medin o beoome
clensdy, winle tdue sonival media that did mot cacry the plysmid remumed clear (Figuee £3)

(1]
Figure 6. Growth of Sewf strain BL21 conlummg recombmant plasmid pOE30Ka-MIER o (A)
u@lralhtt maedia and (B Tiquid LB eulture media, (1) Covtral of LB loguid medin. (2) Groath s
expression of reeombmant proleins nol indueed by IPTG. (3) Growth sand expression of MPTod

recomnbinant protein indueed by 20 g PTG,

After the recombimarg cells in the calture mbe (Frgae SB were sepamted for thesr supematant
wiwl pellets the pelicted cell wos svolbesized, Sonpication weatment is the mos elfective method for
destroying macrobanl cell walls, Sonmaivn cavses the miczabonl cell walls 1o thin oul, os a result, the
cell membane becomes easily demaged. Sonication i9 carrbed ot udil the mitally closdy liqued
tins elea accompanied by mereissd  Qoid vscosity due w0 the heakdown of £ ool cells
uepodmpaned by the whkeasr of ool contents sueh as bemolecules, saposally probans. fals, and
carbodndrobes

28 Cherarctorization of Projein with SDE-PAGE MWethod

The presences of 8 hlue protein band formed as o resole of 3APT6 recombinant protein expression
This peobein band was s result of o repcuen betwesn b sample awd e boadang etter. The hading
buffir used comtuiin bromoplenol bue and pheerel. The fmction of ghveers@ls o menvas the
specilie gravity of the sample sa thal the snmple does mot Nant el was depesied of the hotlom of the
saanple well The boomopens] B saves @ o vacking dve o mark the farthest lini of the peosin
samples migrntion during electrophoresis os sheoan in Figure 7
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Peflet Cell  Supernatant

1 2 3 4 M

- 32

= L}

- 14

Figure 7. The results of the aralysis of the recombmant MPTH probem expression with the 305-
PaGE method (8% 1) pellet of colls induesd svith b pdd IFTG for 6 howrs; (23 pellet of colls are
rob imcheed by 17TG (5 supematan indwveed with 40 phd TG for 6 howrs, (4} supernabond ot
mnibuited by PTG and (M) predemn nuarker Lidder

From the reswhts of the recombinant MPTO4 maodein sxpresson in Figure 7, it is eleer that the paotein
beand fromr the pellot of cells induced with 40 pbd IFTG for & bours withont Blise  was theeker The
thuckest protein band iz lozated parallel to the 23 kDo protein mamker lsdder. This indicates that the
moleculer weaght of MITGA recombunant protein 15 24 ko This 15 conmistent with the swody of
Yimleevonnyeen, e al. 2018 wdich found that PTG prodein 15 a 24 EDa, Wheneas i the pellet of
cells that el nol meduced by IPTON there was no siable protein bamd This proved that the sdditen
ol nudvwers ( T'Ei'} E_r-:-u.l]].' detenmumes Lhe l."phll:li.ﬂtl.blll:l ol tzecanbusmsd 'pml.l:in [eiqaiebobalel The same
resdts i several previous dudses abowed an inereass in sevombinam pretein production odheemesd
by cedl groawth when fncheead by andosers |15, 06] However, low tidocer concenalsaton swauld resull
in mrn-cpderal expresseon alomg with dwe addition of the numaber of cella per unit of fooe while o ligh
imducer cofentrition would cause cell death [17]. PTG s on indueer that is commonly wsed io
mduce the eapresion of recombinant pealeéais as well as iwlucers which can menase he e pressan
of target prateins in 5 eall ells Trom the deta in Figae 7, the MPTS4 protem s a soluble
miracellulor protem. This can be concluded becase the prodem s dominantly Pld m supematants
in comgarsson o the cell pelbets, wlens i s mawrly dei@@ied. Thus, the MPTH recembinsint prosein
in & eofl BEQD Tacteria was succsssfully produced with o melecolar weight of 24 kla This
recommbicant probin ig an the Toom ef anode. probem {orude exiract) This recoonabinmd prokan can be
wmed g8 0 candidnbe antigen rew material for TB vaceine producien afer further parification & carricd
il i Ehe LpCOInIng researcly senes

4. Conclusien

The Bv1%80c gems frome the local strom of A sibercafosis which cncodes MPTS4 prodcen was
FI.I.I;II.'ﬂE:I:ld-l.I”:r' ml-l:ﬁn:d l}g,r PR hl:'I'mp:F:., which F';\;l,:l.n-ud GHE hpn'.l'hi.l'l. bancd |m|1.|d|n}_|, AT slart
cosdor aiad TAC slip codim. AL Lhie B 4980 gene -;.'|.|.1r.|inH, slage nlir the ]'l-l'.'ilﬂrlv'l Haﬁ-:.l veclar. 1l
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a
prochsaad o recombusant fumon pEEM-T Ease-Mpacd plagmed wath o band leagth of 365849 bpa. Baged
om fhe predicbon of smino send seopences encoding MPT64 profem in recombanant. pUGERMST Fasy -
PAPTG plasmid, the g was suecesalidly subcloned oo pOE30Xa ine the recombinant plasemid
PR a-RpiGd and expressed in £ coli BL-21 eells to prodace MPTOE recombinant protein with o
molecubir e off 24 kDR as shown on a polyacerytzmde gel

Axknunded gomen b=

We wonld ke 1o show oo gratshade @0 Mrs. Rufikn Shan Aln end Br Yusnnd: for ihe edvional
reading of this mumuseript. We ase alse mmessely graveful w M, Rina (@3her valuable Belp o
bechnical suppoit and propamiion of DA samples omd recombinant plasmid in Hosam@m University
bledical Kesearch Contne (HUB-RCS, Hasiusldin Universaty Hospulal, Makassar, Indooe@) Ths
reseatch was sapporied nopart by a8 Crant-im-Aid be Mational Pasic Ressarch Project 200% of
[Directorate of Carcer and CBITIPHE‘E:.' nf'[-'l'l.p:'uq Rmu:l:nnftl'ln hl.il].i:hyn'fﬁnmmh, Tnul'mhgy,
aiil Higher Fdueation of the Reguablie of deaesia (Geant simber | THWITRE 2P OT WG
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