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Cloning and expression of MPT83 gene from Mycobacterium tuberculosis in E.
coli BL21 as vaccine candidate of tuberculosis: A preliminary study

Ariichs - ApiE 5I1E

T AT i
I b
T wathgmp T 5
dhsp Sanngd b Madbhpantis
L vl Hinreaddm Miraiasl vl iy
L TN L LT - T ey M i A BT O v
&1 PO 4 FETFLE
e T Tryaild L e M Y
Mg e s mirar - i, it i D i s, it gt 0 i Tl
W R Y TR KPR AT | BT
LT W

5o o s of rhin puil s ten see o eorkl rg oo e wdned prefic

_— A S b e et b b e .
[ Ll vt ki By
R B 5 A N 2 11 g

T s o g ol e vl v s Sk i




pmimal id fAarmfic Ligriernng el Birmchfconny dan [ IR axx-nx

Cantenis |ists avasialle m SclenoalDeneo]

Journal of Genetic Engineering and Biotechnology

|ournal homapage: www.elsaviar-cam/locateljgeb

Original Article

Cloning and expression of MPT83 gene from Mycobacterium tuberculosis
in E. coli BL21 as vaccine candidate of tuberculosis: A preliminary study

Ahyar Ahmad *™, Bosana Agus', Muh, Nasrum Massi“, Rosdiana Narzir”, Radha Madhyastha ',
ish Kumar Madhyastha', Masugi Maruyama '

“Cwrmiany Depariovmni: Modhenadh aod Naseol Sty Fervite ososwddie Bnkssity, e Beneerdeboay see gm0 Tomolgeren, Babesir 00245, ndeeesia

"l Frvmrh Crore e D medloprig & Scenony Fuicnly of Slad v ond Mefusd Soncn, bonmdsd o linreesiy, L Seoeth) Bndrndeoas S8 10 Shdocar 0351
ik i

F mﬂl,muﬂ Fafarl Sciene Fambty, Hosaasdidn Alrdeaity, Srnin Snvmbsesm Sred be 10 demsnana, SMakzoar WY Inkneaa

® hfra bisdepy Deparwimmit, Feculsy off Modiker, Hasoaddio Dhisvsin:. Perauk Kesierdeboon Smoer bre (0 Tamsbasre. bokacer S0d5 . i

" Haahemiary Deparmeer, Fooaly of Medfioie Risamadn Loy, Perisns Bavemdsbaan Smeed b 1D Tomyanen, ks 265 hdoseas

Uiip, off Appded® Mrpiodesy, Fockliy al Medicne, oty of Mokl Mipesab! BE5- TS, fepan

ARTICLE INMFD ABSTEACT

Amich Bimre:

Aecererd 73 Hoeeber 3017
Arrrierd in revmud oom 3 Apnl 20LE
Aroepoed 10 April 2018

Axalibdy onne axex

They arpgstastiiice of Mpsofuntermm bgoatmiz §brainy keadng o diig residamce Tus canisgd hew prelieps
in TB rreatment in varssis pasee ol (R workd and Feces WHO o declane TH 5 a global enaergency, Witk
the increase of TH dng resistanos, i s oo thar 5 snoee AT A e deweEngHTant wall s thae
epidemic of TR, Some M. mberoabests antigens. one of which |5 MPTEE, have been eamised a5 TE vacoine
candidage. MPTRS anhgen, whach 13 wery immunogesic m hpopotem miom bacieria, &= identified a5 =m-
Gace cell mberrelated 1o antigen with cylnmetry creulatkon, Having TB resistance from BOG waccing,

::'hr-:l_-lll:\.mn BIPTAHS 8 comidind TH vacgine candidage Bl o peofec penjihe agaiimd TH 4@ adidn age, The purpase
Clrig of this research i mconduct amplification of MPTE3 antgen doning, and expression of its anigen o
ST MITES I oo bactewia. From the result of the research, it 0 sxpecied thal raw matecial o produce T8 vaccine
a5 well as a high-guality anthpen can b chiraingd The band of DNA e PCR peodecr is BE1 Bp, while
I s in (rGERAT-Eady- M pEET rovonalenend plavenid & 3578 B, This is #xpressed in £ oo BL21 stnaia

and procuces & kDa probein as wed 15 C3T-5PTR3 fuskon proges
& 2018 Pred uctices smd Boating by Elsestar 05 on behad of Academy of Sciesdific Research B Techmodogy.
This 5 an ofeeii do0ess antedle drder Ui O BY-MO=MD Teeiise (i) cie ol oo b o g Ao s o
il {4, 11 &
1. Introducticn in productiee age, leading 10 big social amd economy problems.

Cwery year about B million infecved people progress.inco an active

Together with malaria and AFDS, wbercelosis [T8) is dassified
as 1he g thiee of madin conla@aus diseases in he waild, It gauzes
2milion deaths per vear with 9 pew cases per wear, Indonesia
reaches the third rank in the highest number of T8 cases in the
weorld, Iodlowing India arad China |1 In Iedoneska, 708 TH eour

Abbreesvirie T, tubsroulsiie PE-TE AL uberrobos modi-dng reesan
EDR-TE, ML (i rookias cotenodeely dreg cedsant: BCG Bkl Calratie -Cuciin,
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disease, of whach 2 millicn die. The reason why there are high
imbers af TH cases in Indonesia 65 Usan & ke of Indonsesians five
in the cpiamum place of the development and spresd of TH, More-
wwer, the increase ol HIV rases and M. subercubogs { MDE) maltidmg
resmLanoe warsens the situation, Therelore, it is necessary 1o fml
oul aii effective ard alfordsble vacode as well % its quick and
eppropriate diagnosis method of development. The trestment of
TR is gerong difficulr foblmwing the appearance of AL mbescuinsts
that is resistant 1o TH cdrugs (AL iefenulosis moli-drog resistang,
MIEE-TE) This sArain is vesistaid 0o tees inain anbilAodic s commonly
usedd, i isomiaxid and nfampécn |2 Bwen more, §f is foond o
ean M, raderguloans @5 resi=nent o oier TH @ropgs (A fobesculos:
Extensively Drug Besistant, XDR-TBY Therefore, this straim is resis

tant to flunroguindone and ingections such as kanamyon, capre
omicyn or amikacin |1,2) The appearance of the abomse strains

1EHT-1 ST T Peratertion med Roating by Plareier B3, on Belall of Acadery of Scianific Rasosch & Technslogy.
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tauses new praldems n ieesting T i various parts of the wiorkd
ardl forces WHO to declare TH as a global emergency. With the
inerease of TH @rug resistanas, it is convinosd dwar a nsand elfedrive
vacoine development will sop or decrease the epidlemic of TI.
Somme criteria that shoold be fuldlifled by TE vaccine are B abilities
o proskde berter resistance than BOG, to give a quick response
veyarcl T profection. tu decrease the pain, and o prevent TE resc-
Itk [ 51

Currently, Bacillus Calmesee-Guenn (BOG) |5 the ooly vacoing
dvaitanle for T prophylagis The adwantage of this vaddine i tlar
Ir is guite safe and comcains efMoacy in arder to presen] ssee T8
in children [4]. In some climical expenments, BCG efficacy 1o pre-
vl active TE in adulrs B Found very Do, and fhe [aasest proed-
tion is Mol i cganiries with high TB casis like Chima, Ieslis
ar] Indonesia. When given 1o somsone with immuondogc system
deflance, ok of BOG can lead to lnfection |5), As a consequence, 2
e gffecinse varcine deyeapment & nescded =0 that it can pro-
vile profecison towards active TR on adulis. Previcasly stody
revealed that the anbigen MPTGE can be isolated from nomtosic
MTH. H3TRa amd & Large quantity of MPTSd was obtemd whin
1Py expression in E oo BL21 and purified wsing a Mt allkniny col-
umn, reseling the pure MPIGE wits the molecalar weight was
13497 Da (6] A recent study shosesd che ReIDEE gene from the
M. neberraingis H37Ry sirain could Be sxpressed i Boch Esiierkhis
poli aid M smegmotis i34 soluble profein and this protein showed
peptidoglycan dearciylase ativity [7]. A wery recenn study also
epart e Hpd)Fass and MITRE gene Fram the M niberoufici
H37Ry @rain can b cloning are expressian in £ oif BL11 a5 & sal-
ubde fusion procein (4.53].

I Comrsc Lo 1G this, research om the production of MPTES anci-
g B conducied using DA recom binant tocheology. A frst, the
prosuction of anigen @ carmed oul by cloning the gene encoding
MPTRI recambinast antigen, This gene expression b oonducted
0wy in bacoeria, ofiowed By gualing and quangivy resrs on the
inligen gaired. Purification has to be dene in the last phase
ensune thar MFTE anttgen can be used & vaccine candidare. The
production of the amigen caik therefore, redace the production
tsd of TB vdaodine, provide protecthon tavinds active TH o adilbn,
andl fimally, reduce the rate of maorbidity and mortality caused by
TH. lis ehee prreseid srudy, am antigen MBI fram the M, il rculosis
lncal stram i Makassar Indopesia was cloning and expressed in
L ocoli BL2T a5 a sokibde husion profein mighl be an waccine cadi-
date of ruberculosis in Future clinkcal oriad snedes, espedially in the
HeEwer peng conindries,

I, Materials and methods
2.1, Muorerak

Blond sample a& source lcal srain of &, mbesculnss was caol-
lected from the pulnsonary fubercolms patierd from the Wahidn
Splimohisedn Hospiral, Makassar, Indonesiz. Signed  wrigten
infornseel consenl was ablaireel sooecling fo Ethics Conmitler
froem Masanudein  Umiversity Hospital, Makassar, Indonesia
PLGEX-TE vector and £ ool BL2 1 component cells were purdhased
Troem Amersham PRarmadcia Biogech, pGEM-T Easy wecronand ool
A0S colls was padchased Moy Promega, USA Ghitatlioie-
agarose beads was parchased from GE Healthcare Hong Kong.
ampicillin, IFTG, X-gal, phenylbenzosulionyl Suorde. dithiothre-
Iral, Sarkosyl, and Wsoayme were purchassd tmm Sgma

2. Genomic ONA bofacion end PCR

Gepamic DA was isolaned fronmy M. rubercsess: using the phe-
nid, chiaraform, and isnamyd abeohal (2502421 ] extracton method,

Loy ey L Al Che S pecilie gevwe OF i inlered aistigen MPTSS
product, FOE was perfiormed weng the following conditions: com
plete denaturation: 54 °C for 3 min: Aneealing: 5550 lor 30 s;
Extension: 7270 for 1 min, followed by 25 oycles of ampdification
and the final ebongation step (72 “C for 7 min) vsing Forward Pri-
me & DLASGETARCATCATCAACCTTCAGLOLAA T and Reverse
Primar: {5 GOCCAAGCTTTTACTETGOOCCCGEIATTA 3') PCR paod
ucts were separated and analyzed on 15 agarces gel electrophore-
55 pssentiably a5 preicisly desoribed eadier [EQDULL

2.3 Cloning of MITES gette

The FCR product of antigen MITES gene was elated from the grl
ani clomed Inta pGERST Exsy vector | Promega, USA) as per manii-
faciwrer’s instructions Lo vield recombinant plasmid pSEM-T Easy-
PP, The ligared mix was then transfarmesd oo compecent
E. Call [ 10E olls, by Gl transiecrion method | 110 The iransion
indats were placed of Luaria boodh (LE) agar suppemendsd wirth
Ampicillin{ 100 pgtmal ), im addition with isepropyd [0 1=thiogalac
capiranoside, TG (40 gkl and X-gal (10 pgienll Cells were
Incubared at 37 °C ovemight. Rlue-Whine soreening cofony selec-
tion method was performed b choase the white colored recanii-
nare clome and  (oflowsd by ocodony PCR ampdification  For
ronfirmanion of cloming of our gene of imeress [MIFTEI Bene ),

24l Mosmakl mobmion

The plasmid was solated from posiohve clones by alkalislyss
imethod desoribed Iy Sambrook of al, |10] Baelly, 2 ml ol over-
1 culrune was centrilugsd The cell peller wa resuspended i
200 pL ice cold lysis solution 1 {15% gheose, 25 mb Tris, 10 mM
EIFTA) and followed by wortexing genitly, Then 400 ul. of freshily
prepared salutieen F (02 M MalH, 15 505 argl 500 solation 3
13 M Spdiurm acetate) were ackded and certrifuged at 10,00 rpm
for 10 min. Equal volome of iso-propanol was added to the saper-
iaranl and incubared ar foom emperature e 15 miik Fallesing
cerrrifugation ar 100000 rpen $ar 10 mis the gsler was washed
wiith 709 ethandl, dried. and dssolved in 50 pl TE buffer for fur-
Fher s,

25 Comfinnanon af rerombimaee cione By Mok Esdstion and
resriciron digesiion

The recombdanant white odonies were isalated from the LB-
Armgcillin agar plates and iwbcidated i LB Arpcillie containing
broth and imcubated at 37 °C overnight. Masmid DA was solabed
by Alkaline-fy=is method. The parified plasmid was subjected to
resfction digestion esing Nhe and FEdil resmicrion encymes,
The release of the geve product was checked on 1% agarose pel.

L8 Expression amd puriffoddion of GST-IHPTED fusion profeiny

The MFTE3 gene of pGEM-T Easy-Mpti3 recombinant plasmad
wad theiy sub Cloesd into. pGEX-ITE eaprossion veolor, mesubling
in pGEX-2TH-Mpth3 plasmid. E coli BL-21 cefls were transformed
with pOEX-ITE-MpiE3, harburing che CIT-MpA3 cDMAs ard
Brown o Agm nm =02 0 400mL of LB mediom supphemented
with 200 pziml ampicillin. Upen mduction with S6 i PTG over-
night at 20 °C, the cefs wene oflecoed by cemirifugation and sos-
penderd bn 10 miL ol iysis bufler [50 mpd Tris-HCL, pH 20, 150
b Mall 1 s EDTA) cantaining 0. 1% {vhv) phemydbencoswilony]
fluoride and 1 pgiml lysozyme Following a 15-min incubation on
ice, dithiothreitol and Sarkosyl wene added to 5 b and 1.5% final
viluimes, respeciively, The samile was sonicated for 2 mvin on ige
in a water Bath somicatar, centrifuged, and Tritoo-X 100 {22 final
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voliume ) was adied o e sopstikatant, Combnumsly, e GAT
fusion proteins (CET-MFTEI) were purified with glutathione
agaross beads essevially as desoribed carlier |11. GE Healthcare
Life Soremces]

2 7. Dyeden iannfyzis

The dlata odfalmed from the reading of the two mechods were
wsed Tor a comparison stedy. Dara analysis from SO5-PAGE and
DNA sequencing were later anabyzed wsing v. 709 Boeidit applica
tiom, The reswht of data anakysis is presented in tables or Fgure: as
will as described

3. Resulis

37, Cersenic DMNA srofation and qaesmeiffosdion

e blood sample was imcubated in Loweenstein-jensen {L])
medium for 2-3 wesks, Small oofonies developied in the plate.
Based on the colony morphology =5 Bactoma vere tremslermed imo
L] brath and usesd Ter penomic DMA @olation, AL febercnlosis was
cultured in the 1 broth media and gennmic DA was solaced by
mmedifed CTAR miolhel |, The iwal afed DA was electrapborsed
in 1% agarose ged (Mg 1L The quantity and ogeahity of DA was ans
hyxed By UV wisible Specrephoromser |(Shimadzu, Japan) The
AXGNTEED walue of genostsic DMA sgmples showed (he purity of

Fig 1. Canieape DM dolats] Sam B3R Siren o sdsired contial (1] skl
varrgales froms kecal arains [2-77of M mbeoalosk, a0 wegaiiee conmel (E]

e Pslated] EXAL where fhe valoe fom B8 0 200 v consicersd
a5 high purity.

52 Optimulicotion of B8 codition aod clomme off MpeEI peme

Tt imilial stage of this resedicly Le, optimiang FOR piodiscns,
was o lentify the range of the oplicnum temperature of PCR
machine bt erder fo pel a wgh dénssty DMA anaplification resull
The aptimum condiflon gained was on primary concentratian of
30 wmed and 581 °C on anm=aling phase, and the result depicied
In Fig. 2

Afver parification, the formed DNA band was Bgated o pGEM
T Exsy plasmigl vecor 1n oeder o produce pLGEM-T Easy-MIFTRE]
revonirant wecion, Thee ligation beiwesn pasmid and TR pro-
duct was very carefully carvied out in an uncontamanabed amd ster
lle place, sa that the fusion bepwern plasmid wecrar and the
prowdect purdfied ceing TAd DA Leace pndyme was reachsd wid®
& bow contamimation. This was then inculsated overmht af 4 C
and v s ready to e transformed Ingo E. cali JME campetent cell
Fimally, a growtl pattern of mecombinamd bacteria oolony ss
il ed, & aben W Ry 3

Seven white codondes of the recombinant plasmid isclation from
e Bactetia growing im a LB medis place in Fro 2 was picked ug
g culrired in g Bguid Lurie Broch [US) nedia [Fie 4 ). AFie using
mini prep purification, the solation resalimt plasmid isolitios
ncnding MPTHE antigen fmmn M iwberowless was sucoessiukly
dane feeands six clanies. Medgahile, the thind elony d&d o
grove (Lime 1 amd 3 in Fg 4L The mesudt of rscombdnant DA of
the six colonies was tested using agarose gel an electrophoresis
] pesuln are skenwn in Fie 5

PEEM-T Easy MpIE3 peoembinant pleaniid was sucdes=fully
recanstructed. This was shamn by the existence of 3672 bp band
which wias the resuln of insertion of MPTEI e invdo pGEs-T Exsy
Fomee, Moxt. pLEM-T Easy-MprRd was sequenced and the result i
shivn io Fre G0 A shown in Pz G, the open reading Fame e
the cDHA ercodded far a natiee proren MPTES of 219 aming acid
sl wilk the Calculated by Biogdic 7.0 sollwane was i lednlan
wekzht of 21,093 Da {result mon shawn )

MFT83 gene of pLERM-T Fasy-MptE3 recombinane plasmad was
et sish Clossed g pGEX-ITE expression vector, mesoliing i
POEX-ZTE-MprE3 plasmid The abeve expression wixdior was
exnpressed inlo £ cali BL-21 bacteria & GST-MPTEI Musion poolein
anel purified wsing gluthation agarose matnix (GE Heatthoare Life

AL LT

Fig. . A ITE rezuli of preljise cosieod ol [FI?FE and (s cligreal saimple irom bocgl pirame (51 ard 521 B Punhcaiios reaihr ol DHA pmatve coremd amd s cliniced

darrgehes |51 ol 53 I s A

Phase chic this amiche In ress as: Ahmad A o2 . Cloolng and expressinn of MPTE3 gene rom Mycobocterium mberilesk in £ ool L2 | s vacone cas-
didaze af mdwerosioms: A peeliminary wudy, [ournal of Genstic Englsconng and Blotechnology [2OEEL foipe /1w 10 1006 2iel 2004 001




Fig 3. £ oli growth pamem im LE-Amip ples 176 and K-Call Plaie ooniai ning
PEEM T Easy MHED recamitineni plasmid

sclences | As showm in R 7, abe resuls analysls of S0E-PAGE wis
GET protein Band of 26 DG, while the GST-MITEI fusios probeis
modecule w45 DA As A resul, the sire of MPTES alone wes
I3 kia,

As shren i Fig 7, Column L probein nsarser; calumn 2, ol
protein whods exrract fram B coll cantaimng phEX-ITE MmEl
DA, weith [FTG induction: column 3, total pootein roogh extract
irom E coli containing piEX-2TE MpcE3 cDNA without IFTG induc-
tign, calwnm 4, Q5T recombinant protein complex prioe 1o cludics
froen glursation-agarose [G-A) matrs: column 5. G5T recombsinant
provein complen prior to elution from G=A matric; codumn G, GST
recombinint profdn comples sabseqeent © elution from G-4
Mk column 7, GST recombinaid protein comples subsaguent
iz efution from G-A matrix Based an SD5-PAGE [12%) in Fig. 7,
v enleculsr mass ol e CET-MITES Tusion protein prodan
was =40 kD3 were dramatically apcumalated in E ool BL 21 cefl
toetaimieg the plGEE-3TK MptE3 recombimant plasmid with imdue-
thamn b 50 s 1FTG and coakd be purified by sieghe step process o
e Thad 97% omageneity, using glitathicne agarase heads (see
lane 7 im Ag 7L

Fig 5 Tler

Pl pGERE-T Rawy-Ripi BT [PT-PEL

4, [Mscussion

Thee aprimdzation phase ol FUE product was carried oot e 200 a
ligh dlengity DR armplificstios eaalt, By domg PR gradient om
prodoct resule of Positive Contral {H37Ry) and corgidering prodoct
concemnration, the result gained on 40 pmed and cemperature af
R0 ar annealing phase shossed A dhick Dand, Mesr sas 1o
amglily thee DHA an positiee ample (H3TE) and clindcal aample
by using PCR and te analyze them using electrophoresiz method.
Al electropharesis, positive conbeal {HITE) showsed Iiighe
indensiny elinlcal sample (51 and 52} with 663 by This shiws thie
higher the cloning phase possibility.

During the parificatian phase, positive concrol (HI7RY | showerd
Dy irdenainy than the Clinical samsples (517 and (32 Final s0ep
wie ligation between pGERM-T Easy plamidivector and purified
A product. This was then incubated overmight at & °C and was
roaly b be dransformed into £ call 109 comperent ooll. The
Legsealommation oo I competent Lo was dome By creating ly=is
o the cell wall af & cefl J3 144, By doing so, the resalt of recamii-
hard plasimd ligarion could e inserted mo the Becreria cell wirh-
out kiliing Ir, Mexr, che recombinant bactera was bred on a
selective breeding media, Le sclid LB mediam, m ander (o muitiply
the recombinant bactena as well as oo learn whiether the recomhi-
Marg Bacreniy had Been insermed 1y pGEM-T-Easy-MprEd recamdi-
iwant plazmad ar nod, For this reason, TG &nd X-Gal were added 1o
the agar LH media =0 25 to obiain blue and whibe cokindes. The bac-
reria coliny insered by recombinent plagmid woukl & owed whine
coler, wihide the one withouar recomnsbinas plasimid (sell ligathon
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AICT RAC GTT CAG GOC AAA OO GOC OCA GOA GOF ADC CIT GO 48
Tle Aam Val Glm Als bys Fee Ala Ala Ala Als Ser D=w Ala 13

AT
[ 8

L L] B0 AIC &I ATT 56 TIC ITRA GOF GET THT TCO AR TOC AAA COC 50
Ala Tle Val Tle Ala Fiee b=u Ala @y CTys Sex Bexr Bar Ios Fee 20

&1 &0 TEE ChA GRS ACC AGK OO0 ARA OOF o0G AOC AGE COF R2G GOF LA5
a1 Val Saxr Gin Azp Thr Axg Fro Lys Fro Ala Thry Sar Fro Als Als 48

I3E Ofd FIT ACET ADF GOF &IA ATS GCT GRE O0C SCA &0F GAC CI6F ATT LE0
L Pra Val Thr The Als Als Het Als Acp Foc Als Ala Asp lew Ils Ll

18L S4T O3T 5 TEC 500 CEN TS GEG 00 CAR AAT EO0T AGT 04T OO EER
€1 Gly Aag &y Cye Als Eln Tyw Als Als Gls Asn Fee The Gly Fra 7a

EIE GOA TCF GIF SO0 00 ATS BOF CAR GRC COF GTC BOT ROC GO GCT  ZVO0
L Sly Sex Val Als Gly Mek Als Glm Asp Fye Val Als The Als Als FQ

271 TEC ABRC RAC OCG ATG OTC BGT ACC CTF ARLIC TOF &LT CTICF TIOG 505  B1%
L] Fur Asm Aan Pes Heu Teu Sey Ty beu The Sar Als Lew Sew Gly LOS

ALd ARG CTG AAL OTG SAT OTF AAT CTG GTC GAC ACC COTC AAL &G0 R0 &0
ia4 Ly=s Zom Ao Pro Aap Val dasm Tem Vel Asp Thr Leo Aso Gy Gly L20

el GRF TAC ACT &IT TIT 0T OCU ACT AMD BOU GOA TTC GAC AAG CTS 403
121 Glu Tyr Thr Val Fhs Als Fra Thr Asn Als Alm Fhe Axp Lpa Lam L33

§08 CCE FDF 54T RCT ATC SAT CAR CTC AMS ACT GAC SCC ARG CTG CTC 430

izd Fao Als Alas Thr Ils Asp Glm Lyz Thr Asp Ala Lys Lan Lam  LHO
L LTS AGC ASC ATT CI% ACC TAC ChS ATR GIC SGC Che SCE AST OO9 and
131 Ssw Faw Tls Law Ther Tysr Eis Ils Als GEly Glm Als Ssx Foo €3
47 AGC AL KIT @RC T ROC CAT ACC CTC CRA S0T LT GAC CT% EL1d
FY 1 $or Ay Ilo Aap Gly Thes B Tlar Low @ia Sly Ala Asp Low LT
=541 ALL BTF ATA @60 &0 COC GAC ETC ATE GEC AAC AARLD T o407 =83
il Thr Tal Ils Gly Ala Axg Aap Len Hat Wal Azs Aao Ala Gly LiE
ELL TIF BTA TET &80 §8A STT CAC EOC ARC @0 ALGE GTC TAD ATT €24
154 Lan Wl Cys Gly Gly Val Eis Als Ao Ale Thr Vel Tyx Il zia
£33 ATT SAT ACT &1 CTF ATE COT O0F ORS TAR -1 £}
=21 Ils Aep Thr Vel Les Hat Pro Pro &lo Bod IilE

Pz & Predimad rascheotkie and aming scid sepsensces of MPTES gen
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Fig. 7. Analyse paivern of STE-PACE | 2% froen expeesion of WPTAT recombonand
pritrin i ok dlnidn AL

plasmid ) would shoeeed blue color. Next. the reoombinant plasmid
is i=nlaved from white coloey,

The purpai ol isclamy recambivand plesmigl uiang Meniprg
Kit Puriffcation was to oblain a pure recombimant plasmid, 2o that
e DA needed wis really pare. By adcing BTG and X-Cal, plEM-
T Easy-RMprB3 recom@inant plasimid was found in five wisie oodo-
nies choseny Trom he Breeding of recomibinanl Bacverig, The five
white rolonies were bred in a liguid LB media. Alter isolation using
Miniprep K3 Purilication, & product of plasimid iselanicn encoding
MPTE3 apcigen from M dodecnkoal was olained, and then ur-
lhered besied using agarise pel on efectrophoresis.

The pesudts gaimed, inPCR cloning and subseguent FOR, shossd
thall Bl it ol (he barsl 5 3678 b Wik this lengih, chomsing of
pGEM-T Easy-Mpldd recombinent plisms] gene was comsiche red
successfully carried cut. Also, having 1015 bp pGEM-T plasmad size
anel 663 MPTRY s igen size, ir was conchoded thar pGEM-T Easy
plasmid aevl MTTES anbigen were alvesly Tused. Therefore, this
product of recombenant plasmed was ready for sequencing. The
sevquencieg process of poEM-T Easy-MpeR3 plasmaid was carried
it uskng Appied AE FRISM 350 Blesysnem, while data analysis
was cdone using Bioedit w7049, The nucleotide arder data gained
were complled and transiaced inro ordened aming ack, Lo 209

didace af tuberosios: A perliminary

mﬂbﬁﬂ'ﬂm iiﬁ'ﬂlmﬂ-!.-ﬂ:ﬂ. and expresdan of MITHI gene Soom Myoobacorium miberilst in ﬂmgtqm
pmrﬂ?ﬁ Mﬂmﬂummmimm B £, BRI
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sk acel, stariiog with S50 by licloding ATG stan codan and
TAMA stop codon, and 220 amenp acid for M. heherorosis HI7 Ry wild
vy Afver pGEM-T Easy-MptB3 pasmid had been clomed, procein
was epre=sed to form Fusson probein, Le, SST-METES [used protem
2z vaccine candilaie al tubercubadiz

5. Conclisslons

In this paper, a novel antigen & candicabe TB vaccine, MPTSS
antigen from ocal sirain M ruberculons hacreria has been sucorss-
Tudly amplified wsing PCR techmigque, resulting ino 660 bp band. The
ilening af MPTS3 gene oo pGEM-T Easy veoror resulls im repom-
hirant pasmid with the sizs of 1678 bp. Beed on the order of
iming ad sncoding proein in recombinane pasmed, pGEM-T
Easy-MprE3 was subcliomed and expressed ind E Coli BL-21 cpll
in order to produce probein recambinand using 48 EDu maleoalis
is CET-MPTES (usion protedne Im the fature, MITEE ks conssdersd
35 TH vactine candadaie that can protert people against T8 at adult
il prodective age.
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