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~~.,.~ ,) ~.HO!I 4.l.JJoO J.t.oil
f' ~ u.-~ ~J.,.JI J.,!o J,.\S~~ (M1-M6) t.tu...:.W..:.Jj.:.tl.lL, ,~~I.I! i'
\ .J_) MR ~I~ MF ",",1..':/1 .....>'1' ..:.J.U4l1 u.- 1!~j rl~l., ~J,.JI ..;.~ ~

~ ..,...~ ..u,J1 .; J ....,.JI liJfl#-:J' pi ~ IJI..,:;,I ..:.u"l.,lI .:a .:....:... ,(B' .JS.:JI~
":'l.;jJ\ J..W ljW,) "'" (Accession: AAF99577.1) streptococcus mutans ;.Jl'U.II
J 'JJl1'~ ..<> ., .• ; ..\.' J<.1j; \."" _.~. ~'II • Jl .; .. -"I ..:.u""n <..=...JI >uillI
....'" .,.- .,...J""' J'"'" r~...-- r' ~.r.- '..... _
~~~ (Invitrogen) AccuPrim TM Taq polymeras high fidelity Kit jlA~1 ~.
Initial '4},/1 F';,;;;"..4-lt 1::"U,)I~'~J.,.JI ~.U\I ..:.I""pl J..W'; u... iiI
Incremental ;.>-11 J<.1j; ;J~ T. ;~~1I.:a .:...;10 r"o ~jlll .; Jlli.> r ~ denaturation
,;", r6.ri1 J..-.. .... (r·'· ~ r'oo , r·o • ,/1 0 ) ..:.JJ~ 0 J$ r6.ri1 ~.;J JlA'~ peR
.; Denaturation F I) 4;i r'l ;J~ J$~ ,-!"u..J1 ~J,.JI ..,k J"....,JI~ .:...II ..:.llJl.,lI
~ylI .; Extantion U.b:l,"'/I~ .~ r. ;... Annealing rWl)'I.<;;c; 10 ; ... r" 1 ~ylI

.(~fo •.wlroVY

o!JlolI """".>011 ~......,... .l-l-"I
.

"""-1,,01 r-' JJ5'.J.»I
41 S'·A~TCATCATCATCATGAGAAC·3' BamHI·Ml

41 S'-AAACTTGAGAACTGGAAGTATAGGTTCTCATGATGATGATlH' M2

41 S'-errcCAGITCTCAAGT'lTGAGTnATGTICATTAGGATGTA-3' M3

41 S'-GAAACTAGGATTlTTCACCCCTGTACATCCTAATGAACATA-3'
~...u..IYIojJ~ .

M4

41 S'-G1GAAAAAlCCTAGTTTCAATAGTTACTGTTGCTAATGAAA-3' M5

41 S'-ATAlTCGMtGAGACAAi\GCTTTCATTAGCAACAGTAACfA-3' XhoI-M6

20 S'·ATATGAGTGGATCCCACCAT-3; MF "."..~~

""".....20 S'-ATATTCGCTCGAGACAAAGC-3' MR

20 S'-TAATACGACTCACTATAGGG-3' TF ~~.:w..,t

20 S'·TAGTTATIGCTCAGCGGTGG·3' TR
pT,-H~

<Jl:ll.ll.,ll r'~ 'JJl1~ <?;.>-11 J<.1j;~ ylliS ..;,w .yJ,!1 J<.1j; iF IA"", ~I

.; Jlli.> r;... .)iil F I '"..4-lt 1::"1:.,)1~'~J,.JI ~ .... (Mutacin FIR) U;:l..-'!I
~~ '0 b .. roc\f 4yl1 .) ~I) o.JY JS. LJ-AU OJY '1"0 ---! ii.,h=JI o:a Uafil r°'\o ~jlIl

~ J,:.\lill ,,1.Jf'! ~ .(~ to 0.1.J /vy ~yll .; ~~IJ ~~e r. o.lA /00 4 )~1 ,.,J r~l
40mM Tris-Base, ) TAE .,;.,~ J,...ill .;,. ' ....", (%T) jnv.'J1 ~ ..,k~ J.,..i
J<.1j;..:.u"s...}l! u.-~~J,.JI ~,.; .(1mM EDTA, 0.1 % Acetic Acid and pH:7
",.N u.- ),S w.:. f' IA"", .(Promega) peR clean-up system r'u, rl~ ;.;-J,ll

J.,.;1I~ ~'p--i ~ ,(Fermentas) BamHI J Xhol \~;'11 a..,jil, 0l-'\:l.."J1 ~J""~ pT7-His
(':1)"""" (GE healthcare) Ready-To-GoTM T4 DNA Ligase Kit ,I~l., (Ligation)
"'..;hi E. coli Top 10 -U:UI .J'.,J"3 .; J.,)I r ~I .pl ..,k .~I~ ",.W\ u.- J$J
~'JI ..,k <.ub .1.1...,1 ~ oJ.,...JI~ ..:.,...;~ .Eleclroporalion ";"JOS-lI ..;...-JI
rl~ :.>-11 J<.lil, tJ)\ JI.Il.i ..,k ",",Ull wl~\ u.- =- JI;:lO.I r' •.,..;3\ ,., .100"glml
..,k~~~I .:.I~\ .Il:l'l' ..m~ (\ .J".,.,) (TRfTF) pTrHis ",.N ....",~

u,1...", ~y.,J\ ..,;,JI ~ djc-~ .....,.JI w\~\ ..:.,...; .~ ~y.,J1 -41y11
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~~ J;...UII ..., <>0 .lSbl1 r' !' <>O~ IA~'; .A~ .(Qiagen) Plasmid Miniprep Kit
JS.olI oj <.l..l. UJl ~ wI <>0 >Sbll ~I w\.o;.Jl4 ..",.J:I.llI ..,'Ill .:a~ \.0) .~
" ~II .~ ...,,~.~. <:i '" 1.." "I TR ..,WI I~ .:.u..J1l.l..l.. N,. \ .-._._11.YI-yw l.W""'"'"~' J.JA ~ cr- "T" . f' ... u- U" J c:r--

.wlJilolI <>0 <:iJ.,.!1 J,.J..;.,I>. <>0 >Sbll..n:,~ ~j::I;ll u-:a
~~ <H'UI ~ .JHAllI

tJjll ";J'~ oj ""'" .E. coli Rosetta .,¥~~I ~Il;)..>. ..-I! ..",.J:I.llI .;.II ~! ....,
Tryptone 2.5g, Yeast extracts 1.25g, ) Luria Bertani W4L-0~1 J,..~ <>0 J,. ~ •. oj

~ Ji; ~ o:JJ~ "'J"'!~ r" ~ '+.>->11 oj..n:,~ .100J.lglml~ ...t uw..lI • (NaCI 2.5g
!sofropel ) IPTG ,,\.0 Ul..;.! r" .(00600=0.5) ....)l..JI 'fiOJI ..;;,w ".. .~ oj 'J~ ~ ••

.0.5mM ~.;. tJjll J,..J oj ~I ~ <J'o'..p:;l (Promega) (13-0-IhioGalactoside
PBS 1X .rU oj.,Jl., 4.!, <>O~ <j.PJ1 ..,....1.)1~J J....)I J#l'r" •.:,..:-n <>0"'1... " ....,
10.14mM Na2 HPO•.7H20, 0.13M NaCI, 1.76mM KH2PO., 2.7mM KCI, adjust)
(Lab Sonnicator y::w~ J- u.t..-" -.;"Lu "I..! !' <>O~ (to pH 7.4 with HCI
IA...., r" .~ u-:a ..n:,~ (2min, pluse 15/45, Ampli 40%) ~I (t'"uY,l\ .,..... Sonic)
Ni-NTA ) JS.lll1 ,~I .)&. '-!.PJI l...o:Wl y..>-' ~ <>O~ ~ ~I <>0~ 'L.il'!1
~I>,....,.~ ~~ <>0 ~.)oJ1 Uo!'J~I.bI,l;lI.)&. 'yilI4l.,;D (Agarose; Qiagen
16.2mM Na2HPO., 3.8mM NaHPO., 500mM) oj.,Jl., JS.lll1 ,~'; J.,.ilI <>0~

u-i' y..>-' ..;;.;.b ~ ,...,.JI <>0 .}lll Uo!'~~1 y..,p:; r" .(NaCI, 20mM Imidazol pH:7.4
<,irJI~ 'JI,! r' .(500mM) Imidazol J~jl~)'1 <>0 """ ~.; ''*-'' USl~ ..;,wI oj.,JI

.(GE Healthcare) AKTA prime ~I 4i1,;t.ji...~fll fU;,;~ <>0 o!lt

12% SOS-PAGE ~.Pil .l;~ f»'......1 J;.o~~ ..:.lil.. ~~I .<;iLlI~ ~I ....,

wu".J1 J.,..i ......(Running gel 12% J,...;ll J.>l~ Stacking gel 5% <J'¢lll J.>l~I)
25mM Tris-Base, 200mM Glycine) oj.,.!1 oj J,...;lI r'~ .~\.,.JI ~ <>0 ,;'pwi
0.25% ) ~fill ";J) .;,.. ""- r" .J.>ll ,) '-<'4~ J,...;ll ""'J .(and 0.1 % SOS
.(Coomassie Brilliant Blue R250 (Sigma), 45% Methanol and 10% Acetic Acid

.l.;l-lI .»" ..:,..... <>0 .JS\lll ..n:,~

~....,ll.l..:J-'" ~
,.~ L, • " . u ~. ~'I <:i '" 1.." <. W ~ <..tlWI w\llWI • u..i <.01.»
~ f' f' <.J"J u:-- J>"" J ... ...,....~ <r' • ft . ~ _ .
~ .....~I <:iJ..-l1 .)&. J,..-.ll ..... a..i U-' <j.ill Overlap PCR ySl~ 'yJ,l1 J<.li>
J..... U;-oU~1 <:iJ... &ow~.~ ...., jJp';l ~.)&. llo .yJ,l1 J<.li>~ J.,..i <s>I~

.(A~ .JS,;) 153bp
pT,-His ~3JLllloj ~....,ll.l..:J-'"<.H-i'

\.ooll-L.... U-' .pT,-His ~j::I;llJ <:iJ.,JI ~ <>0 JS <>0 '-;i\S ;"..s .)&. J,..-.ll ....,
I=..L .(B~ .~I) <.o'L' ,.... ...... '." .U;~' ,. '. BamHI Xhol ~I' ••.f. .Y-- ~.Y"" or.- t:: . """"'J f' <.J"J J _ ~

...., <jftl .<-p\i;Jl.bI..).)&. ~!' <>O~ E. co/iTOP 10 '-J::UI~ r" ~I J;...UII~'"

,1ft! ',[0;,~~ .'4>:.j::I;ll L-YJI Jp..> <>0 >Sbll:.".wl wl"..:;...JI <>o.1Ja.l 'A ~li>..n:,

....J ~j::I;ll .)&.~ <1.\ - ~~ J 1009bp J..... w.;; W1"..:;...J1 .)&.,~ J<.1,l;I1

.~I) 870bp J..... ~.l.ii ~~.)&. "'JWI '4!UI wl"..:;...J1 ~ l..'!!- <:iJ".JI~
.(C~
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Plasmid ~~ ~y.,J1 ..,.4l1 Jjc. r:. '~Jl4lI ~ ~.J.,...JI ~~ t,;."...". cj.o -' -

~IJ PstllBamHI-, PstilHindlll ~I ..:..~Y4 ~la...-, ~~';I ~I~' u-o mIniprep
,(Dr. ~I) 1.5% j-'.J\r:.~1 ~ .> ~l ~1 ~ ~,:. 'r.r.L- ~ ,)-'i l .lto'~

~..7Jt, ~y.,J1 ~l u.la... <J:- ~WlI 1438bp ~\ ,:) J.-il\ ~ .)w~ ~

r:'ooYJ..;1 ~ ~~l ~y.,J1 u.la... <J:-~ 2017bp ~I Uoo ~l (0 ) .•.••11), Ps.tUBamHI
•. . i~ ~~I .l.r.o '."" .11 . ...i '\."j ..Il.· .11 'WIl t.J.J Jl~1 • uA,c. .(~ J._'II)

l.j~ • •~ .. .J.J~ Y'J- ...r--; ,) J-'

~J1.!!l ~ u.la... LJ~ 'uJi.i ~\..:, Uoo .4,.'Ull ~y.,J1 ~\ ~ ~~ ~....,. ,)t:-
~~ -•.J.". .> ~l.:.. ~J ~y.,J1 L.A~U!l~ ~~ PstllHill '~J .
(r .J-,J\) ~....i~1 uAi-i ~~I ~~\ u.la... ~ o.l:>.I J ~~ ~, ,(\ oJ ) 315bp
~ j.eyJ! J...i.,.:ill ~.J.:.ij ~>.ll.jjJl-, HindI/I ~y)J ~ ti.".'> ~.P4l\ .1.J'l-.l ~ J 'J

~ll • .:..lliL. I~L. U-L.Jl o.n'-II ~ '."" .11 :.11 . Jl.,. 1 " ~:.',I, •.\1.'.1 •.•.•. .I~. _._~..,- .r· yo' ••~ <.r"t' l,)4A-i .J. ~ ~ ~ r.Jr""',n-

.":"Ipl Uoo J,.~ 1oA):;..-, ~Y4l1 ..,.4l1 J."h~~~I .~ .:...nl .li.:.l '~.J.,...JI J J.lS

-..,

.....

..

_.

A

_8011ft

~.J:4l1 c)~~IJo".J ~l.:i~1 ~»"

~~ ~l1AJI~~ .,%t ~~\ ~~ ~1.;..Jl'Jo"41I tFu.~ .~
~ (B) .~ &< Ij~ ~Wl rl~~ t.r.J- ~w. :T JL.-lI .~l,;~ ~J...tA : \ J .

~ \ J"'-lIIBamHI J Xhol ~ uL.otj>~ pT1-His ~]:41\-,~~ ~J.toO a:...:."
~ 1.)1 . ,....:. 11.a.~ ~~~.,. (C) .~ """"~ tL.l&..Il ~.;;oll .....w. T~ t '
~~&o~ (0) .TRlTF~~~I.j~]:4I\~ f.1..P.l &<.lSlm· • ~ • '1

J-t.J PstllBamHI J Pstl/Hindlll~ u\..o...j.l'-! \f.o.W~ &<~~ t:.F- :

~~ (t J-lI) ~.;.,.JI ~ <!JWl ~]:41\ ~.J (\ Jl....JI) pT7-his ~
~":il rla:......l.l......o.!~,;Jl ~~.;4li~J ~~ (0.J T) W' 'I' "-
~":i~~~~]:41\ ~.) ~j:4I\ ('\J 1") uul.......-.l.J--+li....J ,(PstiIBamHI)

.JU,.."11 .uu ~ ",u~ l.i~ ~ MJ~ s..." (PsttlHi/l II)

24



J c.Cb m. and Blotech.,Mansoura Unlv., Vol. 3 (1), January, ,. Of I

~~
E. coli ~ l~ i' ,~~y.o/ll ~, ~ ~\,:;~ ~.;.,.J ~J~\ ~l (,,)4>,JW '"
·'~I ~ i'~~ Woo "IShll ~J c;4jtSl\ Ja..-ll~ BL-21(D -c ) R .
- .. \.} ",,~\ ~I vA>~ ,:. '* ,~YI ~y..-,! ':"~"il .J.....J ~. ,d"
,:. • ~ . 1 _•. ' ,:. t.l.~ .u.t..l1 ~I ..l..J~ ~ ~J IPTG •.Ilo ~L..:a! 'e,J::li. • ~
~ I ~Jy,ll ~ ..:..-:i ,~I t.4lW1 .~ Woo li)..l,.jl .~."...J' J.,i I!' ,.m,
. ·J~I I' rJ ~4--J1 ~~\ t-1 J ~F'J wI ~ ,~l yj~\ .:..,~ 4i'~,J3"..JSS ,
_J.M)1 0'" '.--- J=..I.;.. ~ .~.,....J\ ..l..::L. >- .~, J.¥l1 ~J~ ..l..\.;J.;"i' 0'" ~~-
• I) •.".:11 'u..J1 JJjI~,>,' yS>" >- l.jJb ";Y' .>'~ ~.,....JI 0'" .,;.l1 UiiJY.l1~ •
• ~~ I .~ • ~I ""-~'\ ~ 4..utW . .1" --". ~\\I" ..'1 ~I'I I.- L'V" • uo- ~. J ~. . y--' V"..,- u='J~ .;. ..,. J'"

(~ J.-) • I.... ''I ~J (' .;L....) Jii ..ill.iJ ,(r _~I) ~..A\ J;.. JF' "-,uW\ ..::.
~-,1 • •~fl' J.;j~ ~\ &-;:. 0'"J I(r .;L....) ~I ~ ~,,;.:.. JI ~ -
:tj:i:i ,us.-1 .:II.J 'u4:i.,..:iJ1 ~ 4.J...-. wji.!1,l# r. J,L. ~}JI Wi'Jy.llo.»- ~t..e.

.(r) ~I .~ W W)'\ ':"1~ \,li1..pft..Jfll 1"' .•

CDoa 5_ blue

II 1 2 3

'..,¥J,Y.ll ~,~ .llil ~YJ ~1.;i1l~ ~J~I wl.ill o.lS..:.... J.-ll I~ ..;

~4i»' .I~I o.J.,li]1 ~JY' 0:!-'~~\ ~J':' ~ ,~l ~I ,.1~1 u.-.J
uJ"l lo..Pl!" I c.; J,.,..l.o ~~1 ~J,Y.l' ~, ~ ~I ~ .,.; .(W st al., 2009)
':"I~ ~J.Jil! ~1 "-..h.i~~ JWI .JA LoS ,(Inclusion Bodies) ~1 1"4' I"; l.,.dl ..

'.l:!-"~I I~ ~ ~\ ;jc- ~~! •..,....:.).JI ~-',Y.l1 l.j~ 'r..S..>i.; ~Li 0-' .~I.i.JS:J1 • ,

w;..JY. ~ ~I ~Jy.1I ~-'!fil\ ~Ull Woo 7xHistidine tag ~4--J1 wo'~·.......

Woo Ul c~ :..jill y~1 ,~j~l ~.) J!:lll '41 j.oyJl J.,J.....i.l1 ~.p.-) ',):.i..ill.iJ ,' . ~
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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 proiein (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, Mulacin, pT,His, gene cloning, protein

expression
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