RSEEIARTSTIPCCPWRIE
ISC 9 L;Aiﬁjj-":— ;Q.LC«

vl .-:".

Pseudomonas putida s zS'b 51 3%S 5,48 3T 03 0l 5 g5lwdilaon
Y. \k o, .
Olgy sola ¢ Olald s (sugs

Qlﬂ‘ ‘gu;ﬂbwol_{“l f}lﬁ— oSSl ‘wl;.;: S ) aj; ¢L§3}‘ﬁjjg.:»)l?ijb\

Ulﬂ‘ wl.aJS J’*‘”L’ ..l:.@.& QK...:LJ‘J ‘f}l-" OM‘J 4‘-;-‘L.~\j ‘:“""".’.) ajjf ‘w‘i)’:’: )L:bb.w\ i
DOI: 10.22103/jab.2017.1665
Y4/ Y/ 8 ui:ﬂ.)g G)U AYAY/ANY sl s 'culj

S Lol s g 3l ey b (655 Ly Sl oS e B 5 2 (¢ S S Pseudomonas putida
ol 5 e iasilis e cp Soodes 5l aewy i a e oUly sl e Dl e LOIT L Of odes
s S5 Poputida 6 pSU Sl o S ediS e s Soe anslr o slaasl 4 o oS
Ol 5 olueldr Lol i gl a1 5 G il e O @ ipa gl @lk-B 35) 35S 5 e oIS
Aoy 53 (S3lutilonn il slaie opl (sl 3L e Pooputida g SL 5SS osaa OSIT 03
o 05 Ol s sl pET-26a aesdly 53 5 S 0 o liSUS 4l e 5 IS (5\>_=3| pBluescript
Ol sl Lol S 5 p m-ﬂ cdld bl s Bocoli g SL 5 BL21 a3
OIT 03 oS sl 0L Godos cnl 31 ol s A s NADPH 055 0S| 31 55 Sy oS0
05 5,5 Wb 1, el opl 55 PCR IS s 8 058 o pBluesceript dewl 5 35S s s
O s olo « IPTG L Wl 51 o Ol il 53l b ds 0418 pET-26a 5585 55 os5a aby e
€ 05 ool JUl sl e conlis eu il Cdled ghyls dlol> S 55 s ol a3l DS s ds
A3l 5 G L oIt e A5 S s Ll e s 2l Gl s s LI e (68U
Sl e e e Ol U baOUSTT g 0S 5a 03l

*

Email hasanshahi@gmail.com PEVYYYY WY ¢4l OLals e (Shgo U sims o ki 5


http://www.sid.ir

(W"\'\JL@. A GJLQ.& A OJJQ) 6})_’% 639}}&7”4\1@

P. Olse 4 JSuaay oS 5 LS edwl P. oleovirans
OLLS pand s Slallles s o3l 25 l5 putida
P. putida S5 ds O i &S ol
DI LSl S b
U a5y eeSs3s 0 SO s S s05 20
S W0 S SES 935, S 505 255 AL e
Gib 3 (A5 88 5 il Al 5S5) NADH
S AS o e S50, 4 FAD oSG S
Jize DS OSIT & 15 Loy S 55 ol

(Seietal., 2003) Ll

Y G

4 g Poputida g SU 5l esland
LS ols a5 ol placus st Shls i
bt g S 51 eslizal pde 5 OF 03y A3,
ol sl b oy 5l S il e Ay Cg
S LOIT sS40 lads JWs! ey s sioes
Sl LS e gl 8L 4 8L
Hassanshahian et al., 2012a; Hassanshahian )
(e al., 2012b
P g STY > PPN W AL
» ol 5 s sl e sl a5l
SLS Dbk L 5l ssdans SlapsilS)
s plalid s (8L 5 s 206 s STl S
L (2006) Vanbeilen et al. _iass ;5 .ol
L alkB 03 s b 555 S b
Pooa WSl GunS05,8 5 (meSs35,5 O
336 S 55 b 4y a5 (Lsls Jlisl putida

PRV
ol b e o sege Sl S el 2
J)jﬁobu)&wacMM&yds
Bme 50 Sol il ands mloo 3 5L
52 SOAS) S v e S L
Slats) il piy b 0T 5k esliad Sl
AR oS e Olsea sl s Sl
Gl sl Wiy pidde 4 05
0pSt Al o Sasdka 5 8 sl Sa
modd eslinad Gua ol 6l 5SS slacs S
Sy Soydea g « Poputida (g S s o)
L S o ARELST Ll s 1y 2
hoad 08 2 s s B 4
2l ol Ceeal (S lagiecn S
s S el o el sl
WLl sk a el gl
Hassanshahian et al., 2010; Elcia et al., )
b s s iy w36 o SL oyl (2005
Sl s g Ldae a5 (sl Wl s g 51 (63 5den
(Yateem et al., 2002) xib o Lo of
e &Ll P s Sk
Wil o LOIT 325 (51 AlK-B) 35S 5500

O putida
sl st el (Vanbeilen et al., 2006)
e Shols ST Glacp S5m0 S 4 32
OIT sl oo 5L 4 4l DS 558 OIS
Usesosm 53 ol clis 4 Late DS 550n
Ty 45 0 _sluled O13%n 0diS 4 5o Cien 5k

Journal of Agricultural Biotechnology; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500

Y


http://www.sid.ir

WA Gl g Olals e

alk-F 5 sla pasl 5l Gaims ol 5 s S
GAG ACA AAT CGT CTA AAA CGT AA-
alk-R: TTG TTA TTA TTC CAA CTA 3’

oslizd alk-B 05 &5 cgx 5'- TGC TC-3

L

ak-B 05 5

05 wdd b gla el 5l eslial L
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1. Ligation
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i
Figure 1- Gel electrophoresis of PCR product of alk-B gene with alk-F and alk-R primers

on 1% agarose gel. Lane (1): 100bp marker ladder, lane (2-7): PCR product and lane (8):
Negative control.
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Figure 2- Gel electrophoresis of extracted recombinant plasmid: Lane (1) 1kb ladder, lane
(2): white colony contain recombinant pBlu-alk-B plasmid, lane (3): Blue colony contain

only pBluscript plasmid.
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Figure 3- Confirmation the presence of alk-B gene in recombinant colonies, lane (M): 100bp
ladder, lane (1-5): White colonies and lane (6): Blue colony.
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Figure 5- Protein electrophoresis of bacterial extract contain pET-26-alk-B with SDS-
PAGE 15%: lane (1): Protein marker, lane (2): bacterial extract contain pET-26a, lane (3):
bacteria contain recombinant pET-26-alk-B after induction by IPTG
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Figure 6- Reduction of absorbancein 340 nm with recombinant alkane hydroxylase enzyme
(A): Blank without cell extract and (B): Recombinant Enzyme.
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Cloning and gene expression of alkane hydr oxylase gene from Pseudomonas putida
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Abstract

Pseudomonas putida is a bacterium that has ability to growth on limited substrates that mainly
is alkanes. The ability to use wide range of hydrocarbons is advantage of this bacterium to other
bacteria community. P. putida have alkane hydroxylase system (alk-B) for alkane biodegradation.
In this study alk-B gene from P. putida was amplified. Blunt cloning first done in pBluescript
plasmid then sticky end cloning was carried out in pET-26 vector. For expression of this
recombinant gene E. coli BL-21 bacterium were used. The activity of recombinant enzyme was
done by reduction of absorbance by oxidation of NADPH. The results of this study show that alk-
B gene was inserted in pBluescript plasmid. Colony PCR confirmed this insertion. This gene
successfully cloned in pET-26a vector. By increasing the time after induction by IPTG
expression of alk-B protein were increased. Recombinant protein has activity. Transfer of this
gene to fast growth bacterium and wide substrate confirm production of robust biocatalysts in the
future.
Key words: Alkanes, Biocatalyst, Biodegradation, Cloning, Protein Expression.
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