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ua;c(Dz JS...J\)]_S%J}JL:Y\J;‘_;; u\ckﬂ\u.\.uk_\lmsru @LJMLASL_AAA\J\LA)M\
PSt/BamHI csa 59 dsa 55 A Alelaa e dailil 1438bp il of Jeadll Ja e Baadl
13 5 (2 Jlsall) a3V (i LAY ae 3300 Aalrae e 33l 2017bp 2828l e yeadl (5 luaall)
Ol saal) ) 5e o (g gint yral dalady aalall e B G2 5l s ol 5 e el Lall daded Jlasias) o usdy
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Lin (6 Lbudl) 1315bp combismall 450 o dggla d8ady ape B Lea Guiliae ol shay (80
e a3 el gial axad a5 (3 Jlesall) o 33V Gty LA dpa B Alalas die Baal Abad jela
Jl) a8 el 8aL 1, il saal) i e yal) Juabuall (ania Jah 3a g3 (52015 HiNdI 3350 @b @ 0
o3 ST Mg (A3 sall sl JalS st S Aiala lialy aladinly Aluludl 35S sall £pase B ) (any
Ll alall e JalSIl W 518 5 Bpase B ) J gha daia i)
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Agarose Gel 1.5%
D pT,-His pT,-His-Mutacin

Agarose Gel 1.5% Agarose Gel 1.5%
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M\umu\u_b deliil) g Gua (%2 5oV Ja e ) jial) aM\chhM@h@adeu(A)
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«g shiall aa Ll 1 Jlwall (BamHIy Xho! il clas i pT7-His e Bl g Cponili gaal) 45 50
il yaaioaall (Ao 03 ) ad @1 5 el Jeo Ll il g (C) Ll ey 33 Alalaall 45 ) gal) 480 2 jliwal)
e B Al daa (e 38U (D) LTR/TF Cptislall aladialy dgasa PN ) Jsia (e aslall 4y i)
&s5 Juaby Pstl/BamHI s Psti/Hind 1] il cila 33 Lgakd (A (o Sl dles o0 Al
bl Ales (16 (4 Jlasall) gall Ao g glad) Apna Bl Aullg (1 Jbeaall) pT7-his 2za Bl zedadl
(Pstl/BamHI) a3V aladiead 2oy i 1 o dpaa 33l Al g a3 (55 2) csbaal 6 g Laly
M Jasal) Jiay ((PSI/HINA ) crpan 59 Lgailabaa s £aaa D) (Al 9 23 301 (65 3) Caeaal) sgiag
Jledd A8 8 o sal) Ul el
g ) pacil)
E. coli LA ) Ll o3 cdone 300 () (& Gauligall &) 5ad (g ) uaadl) Gl pa A
il parinnall Ayl 25 Aleall Aaea (po 2B 2y LAl seS)) Graall 4dey BL-21(DE3) Rosetta
LAY sl el G i o Cus cOalanal) dsa 0 LYY oy (& A sall 30K
A e WA pead &5 Lany ) daiill Jagyd (A lgan s PTG 3ale dila) YA (e 4y 55l
Culipal) madiall (s ) AES ey slall Aadall sd e WDl A5 geall 358 7150 Lgarhaas
Ol 138 (b Lol Gaatnel) Tanls a5a s O G ¢ vl Q3 @l Ll e 5ige KU seely
Sar o dusitll (e Amgiiose Jal e a3 gendl B3 e 5 il JSGl) 3 ) s LY e ASay (i pall
Aaul b o8l Gl Jsolua¥) S pe o sla (Boe ool dsenll Ga B G50l oS
uAt_\L\.\cdaaﬂ m‘;w‘ww@ J}Mj\wusﬂ\uu})ﬂ‘u\)\u.‘sjdm‘}wdﬁ%\
00 (2 Jbss) e 16 205 (1 Jbse) i @i (3. JSa) 2 SY) o e Ay lall iliadlal) 528
JSEN sl a8 sl S (350 Jall gaa o5 ey (3 Jbass) Al dlee 2my s ) gyl Alee
s a5 (Sal By gmaill sy Ljeas 5l S 30 sk digall (gl 8 ee Alae ek
A(3) S & yday LS AaY) 3 Ll j2 il 5 S aladialy (i 5 5l
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Coomassie blue staining
M 1 2 3
kDa .
80 >
58 > k4
46 > &=
30 > s
Wy - < 30K0a

17 >

Aaylamide gel 12%

ol saall iy A 5 slad) gadial) (il 8 (A gl a3 JS

sl <yl Aglas 3o Ay sl AbAl 1] Jhesal) (%612 S Jo 10 kgl AL Jush il
Tl a2y (0152548 30) Al (ol 58 13 Jhesal) Laly ol (a ASlis 16ty Ay slil) Auaddl) -2
cma 5S35kt ol DA (pa gl g a5 (M) sl (gl aaal g 3935 i) (Al

(i sl i) Alee T A 355 Ape ) AN il (g ) ())aE8 AlCie Jandl 13 3 Liias s

Al Al el o) uzadl) 5 slall (55 andl saall Jay )y 3 Gy daeiall ) aladiul YA (e lld

O3 Lesidl (8 Jade JS0y daeaial) gyl dnd) e el = 568 (WU et al., 2009)
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G5 n O egeaiall G s all A 53 S Aalil) (e 7xHistiding tag e bl cpatiel daul s e
wuc_}ﬁ:}dﬂ\ ‘)A\)I\ ‘AéA‘)M‘:\:\u‘éjdaﬂ\ ‘J@J‘)A‘)A” Sl J_,;}l ‘JLJ&A!J_’ cu;\uu_,:\d\ E‘)_}m‘
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ABSTRACT

Streptococcus mutans is gram positive, facultative anaerobic bacteria
and commonly found in the human oral cavity. The most important feature is
its ability to produce an antimicrobial short peptide (Bacteriocin) known as
Mutacin which is a short peptide chain of amino acids. Mutacin can inhibit the
growth of other mutans streptococci, many gram positive and some gram
negative bacteria. In this work, we aimed to design a novel system to produce
the Mutacin using recombinant methods. These include the construction of
the coding sequence of the peptide by special PCR followed by gene cloning
and expression in the plasmid pT,-His. Mutacin was produced as a part of a
high solubility and productivity fusion protein which is able to be purified and
detected by its colorimetric properties.

The whole gene of Mutacin was constructed using PCR with long
overlapping primers which cover the whole gene and with two additional short
primers to amplify it. Digested Mutacin fragment, as well as the pT;-His
plasmid, were ligated and then used to transform E. coli strain. The positive
colonies expressed a soluble fusion protein (30 kDa) of the Mutacin with the
Green Florescent Protein (GFP) in the cytoplasm. This fusion protein was
purified by metal affinity chromatography, as shown after SDS-PAGE
separation and gel staining. In the next work, we will test the best conditions
to release the Mutacin from the fusion protein in order to study its antibiotic
activity against many bacterial strains. The development of this system will
provide large quantities of the Mutacin for future studies and applications as
broad spectrum antibacterial peptide.

Keywords: Streptococcus mutans, Mutacin, pT;-His, gene cloning, protein
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