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ABSTRACT
The present research aimed isolating and purifying Alkaline phosphatase enzyme from crude
protein extract (Lysate supernatant) of Staphylococcus aureus by using different biotechnologies. To
proceed, the following steps were achieved:

271


mailto:Kanaanedrees@Gmail.com
mailto:Kanaanedrees@Gmail.com

ObS Gl el 5 dala an iyl (5520 272

Firstly, The verification of the existence of enzyme in bacteria, the bacteria were diagnosed by
using the API y stripe that consists of (20) items. It had been detected that the experimented bacterium
was Staphylococcus aureus, the enzyme was isolated from this bacterium to ensure its availability in it
within the logarithmic phase and this was done through growing it for 18 hours in a suitable growth
medium. It had been detected that the enzyme was intracellular because of the occurrence of enzyme
activity in the lysate supernatant without occurring it in the cell free culture supernatant.

Secondly, Enzyme purification, the enzyme had been purified through three stages: precipitation
of protein by ammonium sulphate, dialysis and finally, the protein extract was passed through column
chromatography by using Sephadex G-100 gel, the estimated enzyme activity after this step was 16.2
in comparison with its activity before the purification processes (crude protein extract). The
approximate molecular weight of alkaline phosphatase was estimated by using gelatinous filtration
technique and it was 51.000 Dalton.

Thirdly, Measuring of the enzyme activity in the experimented animals, the results showed an
increase of enzyme activity in the blood serum of mice injected with pathological bacteria in
comparison with its activity in the blood serum of healthy mice, i.e. the intact ones.

Keywords: Alkaline phosphatase, Staphylococcus aureus, molecular weight.
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Aadial)
Staphylococcus aureus L s
& 1880 ole & Sir- Alaxander Ogston in Aberdeen-Scotland 3 J Y Aasiiall oy Sl Ly adld
aliley Staphylococcus _wia (e Staphylococccus aureus gsill a8y (Ogston, 1882) aaball cilalall =
JSEN s Sy chpull A3Sa ey ASjate ey Aplod) Adle Vs S Laaal dmse Wi a5 (Micrococcaceae
Lol dag @llyy adlic JS& o Bppal Judl 5l 2153l JS0 Dgaall ans el ¢ inas Sile (1.5-0.5) o aykid 5l
-(Bhatla and Zahoor, 2007; Cassate et al., 2006 ) Coagulase Lalaill jasdl i ge ¢5ina (a sl
ol es gl dpanll glaally dexkaVy glaall sliay lally elsedl (B Al Bypar WSl aalss
O Staphylococcus aureus LSy a5 cnostril il 4ai 4y (Noble, 1998) alall e aalsii LS (Malik,1996)
b Aaldy dilide Lalyal duse (LOWY, 1998) gl cslimall 8painsall lgiaslia Conur saffiall ad¥) il Ciliajadl)
& gap B Bl abel ek () LIS o3 aglial gop G Aol el e Osilay Gl )
cllaly Abscesses cilabally dusill alall @bl duwe (Foster, 2005) ajlesl LS cie 2 Qi gl
Endocarditis il i Glgall; (Osteomylitis alall Gleally Adsdl gladdl cllals sl Slead)
.(Bhatla and Zahoo, 2007)

Alkaline phosphatase o8l ulia gl a3
g dpaal) 3@l Slly ((McComb et al., 1979) ¢ALP (EC 3.1.3.1) 3e)l sacldl) jolawsdll iy iy
Trowsdale et ) Orthophosphate monoester-phosphohydrolases + el jilew séll ai) cavns Sl

(Le «metalloenzyme Zusedll Slaiy) (a5 «(Spiro,1973) hydrolases Skl Jaill cilay) (e 585 «(al., 1990
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« (Coleman et al., 1983) Mg*? asmuiin Lisls ZN'2 oy Clig) day)l e Alall 4adlse ¢)5aY Du et al., 2001)
rililee 8 oysa Ay )l (Fernely, 1971) Gulad) alsall Zaulsl) ayi¥) dpasad of I odialll e aall LET WS
DNA (555l (amalall dglinsall clledlly «(Bradshaw et al., 1981) iyl dnlal dgliv gl clSyall o JS Jilas
Adladl 1Al aga vie L (Trans phosphorylation edldie ) clewgll Ja 45 (Sowadaki et al., 1985)
gyl s aw )y (Trowsdale et al., 1990) Ethanol amine 5 Tris — buffer Jie dglaw el el ¢
.(Liang and Blake, 2006) :45Y1 dalasll (s «(Dhaked et al., 2005) clawgdll (aiiy (pH 11.0 — 7.5) dsacld

O +H_O_H 0
_ | Alkaline _ : _
O_P OBBR O_ P O + ROH
_ ' —

| H |
o Phosphatase o

Phosphomonoester Regenerated Pi

periplasmic space LDl 4 damall da il Jals Loya€ll 8 ga ol 3ali wedll ayy ) oy

Jal) SlSilSias 5aY) 8 0ys0 iy 1aa (Trowsdale et al., 1990) cllll & a3l ¢ Liallyy o(Wyckoff, 1987)
.(Mc Comb etal., 1979) sl

phosphate  limitation Ol gl) a® Cagy b oty aplell) gl jeda 8 i) e layg
Coagulase  Llaill jaadl dagall Staphylococcus  aureus Lisss o Pusula 4 (Wang et al., 2005)
LSl s e 58l e S8 LpdiSll oda (8 a) V) say debg D] e sl gl ALl Lpisl) 0
.(Baird-Parker, 1965) Lalaill a3 datil

Cmle gsisy «(OMoss et al., 1966) glycoprotein (gSu s p (e ALl 8 (gac Bl Holewgdll apy) o<
i g ¥ oS eoisll LS el e @l )S (Cathala and Brunel, 1975) % 15 .Y (Fosset et al., 1974)12
WAl le) 3 aDl eLaally 4y Jasins (Berenson et al., 1966) ssaill & s slSl) Gl 4S5l e Al
st diey Inflammation bl Als 4 2ol (gae ) elisll oo % 3 (Bortolato et al., 1999) dulsal)
Al el LAY ansal) Bilsus (4 5 «(Abe T et al., 2001) Remodelling and cell proliferation Ll aludil salely
170,000~ o s Liga Ui aiy) lliays ((Hofmann and Milla'n, 1993) Zisall (e okt aiil aadins Gl
I ATP @in (e Clisgll 4l 8 i Lelis )50 o WS (Kim and Wyckoff, 1990) ¢sils (130,000)
Acute  salall Zulal) lanuay) BA e 4l (Picher et al., 2003) Pro— inflammatory < joas ) 4h6a
L el S8 e Endogenous dephosphorylating adalall cilaw ll aally) & cwinflammatory response
.(Le Du etal., 1985) .S
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Jardl Gihhg 3lgal)

(Jragall B adaill D) JiSies [ ad oSl Glide (e lede Jeasll 23 iStaphylococcus aureus  Lsisy
. nalytical profile Insera , Biomeriuex France (APl 20) lud aladiul Cuad s
oWl 5uiliugdl) a3 AT e

LSl Sl gadl) sl baal -

e Ofiels JS 2 Nutrient broth  saead) Gpad) Javs 8 (oSl Gllal) 3)8e (uld A e shall 14 aaa
sady s (37) 8ba dsyns (Gallen Hamp, England) gs o (3282 550 180) sl dials & Guzsdl
xe «(Sartorius BL 210S, Labomed, Inc sepectrosc) Spectrophotometer A scall aliaall alasiuly cdelu (24)
.(Harris et al., 2002) _iw sl (600) 2 sall skl

s Blaadl julaal -

Aad Gl Bl Janssll i 5 CAULOCIaVE smsalls pics ((asl000) aans pals) (s b oliall (el Jaues e
& e (B7) Bba day xie delu (18) 32 sy «Staphylococcus aureus LyiSw @ysall =ily °» (50 - 45) 3y~
-(488y f3)50 180) 3)a dnzals

oW ol aisd) Joe -

4K WAl Gy ¢ e il (600) (asall Jshall xie daLull 58l (e 4dde Jeaniuall ()50 @l 5)Se Cusd
«( Heraeus chrest Gm bH , Cryofuge 6- 4) g5 ¢ Cooling ultracentrifuge syl Sl hll jlea aladinl
mM Tris - HCL buffer PH tg)lall Jslaall alasinly <ilye (3) dawsidl LAY culue 5 (dsda 30 32 °a (4) 8)hs daym
.(Kumar et al., 2008) (10 8.0)

(MSE, SEP. No PG 1545) g Ultrasonic igsall (s izl jlea alaaiul 4p,all WA ohoa Cudasg
SuSiall WIAN auly e @D diady ((he 3) Adeal) @) S5 406 (30) add A5l /3,000 (20,000) I Lguapany el
(Hostacka et al., %a (4) Bha 40 die Byl LA (@) Laisg cayad) g3SHall I Slea alasinly
.1993)
e gl syl 485 Jala

Tagigal) QS aladialy Cig ) Gumsd —

Ayl aa (%75) N delS wadiyy puSiall AN 3 ddall Lallsy asne) @li€ dila) S
Aids (30) saad @S DRI Sl gl deal & Ca (4) Bha Anny esblad el ml
100 mMTris  HCL  buffer PH 9.8 oldl dsbaddl 4 cudls )l o Jsanll & ladeg
(Kumar et al., 2008; Robyt and White, 1987)

fedbdad) L8 -
& cdapll el gl (s o ALl s Eall 8 pumadl) bl Joladdl pmy P e Sl ) dl dlee
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-(Kumar et al., 2008) 100 mM Tris HCL buffer PH 9.8 (g)lall Jgladll aiay ana slog 3 Caniae
gl gdiil) L8 gilag S -

tagll jadaas

AsY) b Apsgyll €l Juady 531 ((Husson et al., 1989) Sephadex - G100 g5 ¢ Dlgll pasid
/(1999 « jikadl) ¢yl (150000 - 4000) (saall (sann o I Ayl
taganl) dlad -

e sl Ghaa oo gag WDl Oy el & M) aiiY) daadl aa (75X17) 2yl (53 Jaadll dgac arail
A Bala dseall maal @y hid) sldl deaa Sa Gfipe dgell dudy el & s el
-(Robyt and White, 1987)

tAauldl) algal) ddla) —
als Gand) Cpasdls A Jeme Cpasdl (A e dpal) sl Raglae Anald iy Auedd A3 asaa il
sy (al) Gl
iz isadl) ALl —¢
and dgaall han o (g 0 Bl gy LI 55 e @l isg ) Jeladl e Cas (25) Gis 8
i dgenll 212 23501 by (mpal Elution solution glesy JslasS adasinl & g2l ¢ hiall clall (06 s (2.5) 4ilia)
A2l e sils (280) (oasall Johall e dpalaia¥) se)8 IS e Asigpll Wlgine daliag Ly dab, nl) sald) dajiud
APEL 48,3 ¢ UV-Visible spectrophotometer il (35 dxiY) Gldas lea
ol Jsladll (s vie Agaidll chall e ein IS 3 gaeldl Golinsil ol Adles daglie cag Gl e Sl
& Aaai) Adledll 3 Aags e Ba) aen Glld any A (Juadll dlee DA a3 Aaglie papdd Juadll dgee & Jseaal)
sl (8 lgalasind il Aasbeall Zaisall Ll wiplegly danldll ciliss il daiul asaa o bk WDle auy
-(Robyt and White, 1987) (saclall jailan ) sy il sl
P(2iail)) il ddaclgy Ciudadl) 4585 —a
°2 (20-) Bl Asn et ey il Glea pladiuly el =l A (e Aall) dagsyll Aeall 585 5
S gilisp dslae o Jpanll (il
tgae Bl uliogdl) an3) Addlad yads —
llyg dgnll Glsha (e ssha JS e AN Ge Jd Sl 3l LAY @) e S (8 ai¥) Allad 0
.Biomerieu xsa 48,4 \¢ixia )y (Phosphatase alkaline - Kite) sjalall 5l alasiuly
tCnfigal) dpaS jpai —
Al Glsha (e Bshd IS amyy WAL Ge Jad @Dl el AN 8 e IS (8 Ol S @)
bk Al (Lowry et al, 1951) Folin - Lowry method wsY Ol Apl ladaal
4ias Bovine Serum Albumin (BSA) il deadll (el aaain) .(Schacterle and Pollak, 1973) (sl
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0.67 sl (Extinction coefficient) s gabaiol dobae 4 @i oiigll wldll jiaid) jueat) Luld Yslas
Ol (adsaill uldll el (1) JRAN meagg (Holme and Peck, 1988)
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4350 (37) $hs Ay Giang (o3l @pall Laws 4 Staphylococcus aureus LSy gw (oSl GBlaall jas
dues dags (30) saal (5000 rpmM) ey 3S5all BN Glea aladiuly 4,30 LAY Cusys dels (18) sad 44
4 Ayl A dae of e ccililpall Gin & Jaxtiosall Jsladll (uity aulll Gle 2 ol wlall Jslasy Gdiye casshyl
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el alie o -
Ll Hlazaul, Ophthalmic venous - plexus gel) dlie cali Loay)dll spaual) slasly Gual) 45y e aall Cans
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Al syl 8 L) L) ddphall asag 48 a3Y) Alad (uld ()jal (Al
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iggall 3 Sl Sleas Buiall LAY (3 b oagngs AN (o JAN m8hl 6 aySU Allad 35ag are bl cuelils
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@ S Bual dage S Ay WIS e el Goliegdl ey 4 Jie oo Al Al culs
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Lt delu (18) sl Lginmaty conlial) 51380 Lol 8 LSl daii 5 o ey gl landll a3l Jie
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CDAS e s Gy~ Ofax Ox e Al SO Y aap @il pldl Ge Rl S 6 leiae g
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