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Abstract Economic activities have increased over the past century which leads to inter-related problems that require immediate
consideration. Today, due to the excessive consumption of plastics, development of bio-degradable polymers is an important
element for the economic progress. In addition nano-beads application is developed that are of interest for industrial and biomedical
applications. These biodegradable biopolymers, polyhydroxyalkanoates (PHAs) are a family of polyhydroxyesters of 3, 4, 5 and 6
hydroxyalkanoic acids produced by a wide range of bacteria as granules in the cytoplasm of the cells under growth limiting
conditions with carbon excess. These carbon and energy storage polymers are bio-degradable and insoluble in water, show
thermoplastic properties and they can be produced from renewable carbon sources. In this study, PHA produced by native
Pseudomonas putida strain was investigated by Methanolysis and FT-IR methods. The results showed that the bacterium is capable
of producing PHA. Then, using appropriate primers and the polymerase chain reaction, PHA synthase gene of the organism was

amplified, sequenced and compared to NCBI registered sequences.
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RE B 7L KR (Liu et al., 2013). S4IRMLE BRI
LR — AR K RN, XL RS
HLE 2T TR 4 Pt 5 AR 2 (Tanamool et al., 2013). PHA
& H(R) 3-F2 5 g iy R 4 R I 6 2435 1 R R g AR
F—RE RN EMFEEY)(Martinez et al., 2012), 2
BB bt TR (Has) T 3% ¥% 3 B b R Big B0 1K #5 2
R-enantiomericallyZif£.2% i (Adkins et al., 2012). [
TPHATEV B FRUATAEREEY), XLen] 4
W) W e 1) AR BB R BB R R T A S AT AR
SR AT S B AR (Poli et al., 2011). HITPHA
TEVIERIE R E R AR A, X Een] £ i
1) # BV SR R R A BT A A AT AR SR
A TS B AR (Poli et al., 2011). HEHE B4 BT )
R, 4> NPZEPHA. SE3ESMIRE FIE
2R ICERARIPHARE 73 KN 18 K (SCL-) PHAs,
W4 K ¥ (MCL-)PHA H 6 £ 14 4 ik JR 7 4 ik
(Gangoiti et al., 2012). ZEFREELTRRIE FRAK 1) T 45
IR AR E R 4B R, FRAE
HZ M 4142 i (Guo-Qiang, 2009), #EkiE, —
U R 2 FL A e TR 2L A BT AR 03 1% (Shuping, 2013;
Ruth, 2007). ANFEFAPHARIAEYAS, PHAA
Y& R R A B AR R], PHAFR AW & RS B e
RNZRAE, EIBARGH, PHAL T YAY LK (phb)
L phbA F1phbBAH A, 44 4l H 1% Ralstonia eutropha
(LAHT ) Alcaligenes eutrophus)fiphai [A )i, X P>
B K93 B G 5 scl-PHA R AE 9 6 1l 35 V) R 9% i b-
BB A B AN £, 15k 2 T A IR A DD AL . B I PHAMR SR
3 [ (phaz) 7 B AN 45 i i B (phaC 1 liphaC2) f) J
DR A (P R /R T PHA B AR ZH 2 R S8, mel-PHA ™
ARECA I BA T R 4. EITEPHALY) A K
BEH R, A B FH phoebE A phbC 3 A 4w hid i P 4™
% Jik V. FE 20 i  phb A Al phpbB 3k R A7 1% 3 PR iz ,
{HLIE 5 MphbEFIphbC 3 PR & B % 5%, X fp2 Al
EWNEEORE. SRR LERE T NER, 5
e, K EE AR B 0 phadit PR 4 5 ATV S PHA
WA B A & 48 (Hernandez-Eligio et al., 2011;
Poirier et al., 1995). fEACH, FRAHRIE 7 HT7E
R R AR B 1R BB PR R A B R 1 PHA G I Ak R
hdaC1H)PE . REUKIPCRIET . RIAPHA & &
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I 74 (Shamala et al., 2009). mcl-PHARE & i i 53
FRITEH5 22928 / em I W SEC-HA IR Bh . 161
1165 / emff il iT LAF Fllmcl-PHA ) H At RR A 15 A7
(Bl1). IEBI1728 / e 11744 / e [B] {5 2 PHA )
L7 (Shamala et al., 2009).
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Figure 1 FT-IR analysis of PHA produced by native

Pseudomonads

1.2 hdaC1EFKPCRY 1

A58 FH N ST SR P R 44k 1) 5 DR ZH DN H
FEPCRT L. HfkiE, AR L= A mcl-PHA.
K FRAT T — MRF540 bpIPCR&H(E12).
PCR™“#) IR /NS M3 AT-179L / 1-179R 51 P (1)
phaC1H1phaC23 Al K B — 35 5 ph HL e e
HilH T K PCRY M M EK B, MEEF| 5 — 1ca.
3.4kb, 7EphaC1HlphaC23E K o] 3 43 5 N1-179L
AI-179R I HALFE A pha 7238 KR K A7 5 DNA P
B 18 1, 3 3 0 A2 T T T ) R TR 4 11
phaC % [K] 7 B 46 I A5 FH 484k, 1) J25 (R 4 DN A il 52 1)
PCRT %, 4R BnH2 5 A phaClMphaC25: A (1)
T RE 40 2R A 7 i RT AP AR R AIE 540 bp
frIPCR =% (Steinbuchel and Schlegel, 1991).
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WIIEAT SEACFTI (B 3) o {5 FH IE R0 R0 2 ) 51 99 )
XF540 bp PCR v Bt it AT 4lifb A1 7 (B4, Kl5).
BLASTX/# F #2190 bp A% 2R ¥l i pha 13%
7 BIE il P2 4R 5 2 T 20N PHA A B UL AT 1)
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Figure 2 Gel electerophoresis of PCR production of 540
fragment from high conservative area in phaCl Gene

Note: Lane 1 and 2, 50 bp molecular weigh, Lane3-8, 540
fragment PCR product from high conservative sequences in
phaCl gene in pseudomonas putida KT2442, (different

reaction)

540 bp

P3 ARR LR BRI K T2442 31451540 bp PCR Fr BUZlifk

D BT, TR IN50 bp, H5247 4540 bp PCR*4)

Figure 3 The purification of 540 bp PCR fragment from P.
putida KT2442

Note: Line 1, 50bp molecular weigh and line 2, 540 bp PCR
product
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Figure 6 The phylogenic tree of phaCl gene from
pseudomonas putida KT2442
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SERERE LI M € [E (European Bioplastics, 2007). H
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Figure 4 The result of trace metafile of sequences from forward primer for phaC1 gene in P. Putida

JEH U T7E . PHAS BT %5 08 FAt A 40 AKX
PR A P X AR 53 LR R A o2 AR H A 2t Y

RYZE SRS PiRrS
3B R R TR

5L B B K T2442 1 4y KRR AE O R0
(Hume et al., 2009). 4HHETE S 4325 mL LurialAi (1)
100 mLHETEIRH130°C FEEIE R 72404 LL150 rpm
TR 724/ [(Sg / LIEERESRELAY), 10g / LIFEEE A,
5g / L NaCl) Merck Darmstadt, ] (Akhavan
Sepahy et al.,, 2011). ZHMITE30°CHRYEEF=FE(180
rpm) FE A 100 mLEFR$IH 4 E(MS)#1500 mL
B A 2272/, FH AR PEFISREXPHA . brifE
W Eh B R L (R 28 087K): 1.269 ¢ CH3CH,OH,
600 mg MgSO, 7H,0, 160 mg NH,Cl, 100 mgl.—
%V Z.BR(EDTA), 92 mg K,HPO,, 45 mg KH,PO,,
70 mg CaCl,-2H,OF12 mLIg B e R B . METE
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TSR 75187K): 1500 mg FeCly-6H,0, 150 mg
H;BO;, 150 mg CoCl,-6H,0, 120 mg MnCl,-4H,0,
120 mg ZnSO47H,O, 60 mg Na, Moos H,0 ,
CuSO,-5H,O130 mg K1, i 318 K B 1B I A i A\ E)
R 77 4 7 (Watcharakul et al., 2012).

3.2 PHABH A FTIREE 1) %

HTPHARE YA E BT, 7~10 mgik T4
HEk o B RERE S 15% (v / v)BRER I I rp gk AT
FH I 73 fif . 7E Soxhletzs B A8 i S0 R T4 i
FEPHA, FEJGTELI0 vol. FHEEHYIIE, BULEE
FRAETAIR A, FFEFRIRAE R E, DAIRIS s Al
TLHIPHA . K 4L FIPHA YA A (E &40 HEAEKRS-5
wW B R ZREN ENPHAR S VI HETFTIR /)
HT(Mai et al., 2004; Hong et al., 1999),

3.3 PCRY 5 1%

8 i bR vHEFE 7 I Wizard Genomic DNA4lifL,

A7 & (Promega, Madison, WI)43 25 23 K ZHDNA
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Figure 5 The result of trace metafile of sequences from reverse primer for phaCI gene in P. putida

(Sambrook et al., 1989). PCR{E ¥ H fermentas ]
Techne PCR#AEI X (Techne, England)it47, Wl
¥ 5 I HPCRIR GV & 1, P A ERR YR HE
BV IEAT . 9 1 MR AR B TR 1 R R ZH DN A
Hy I PHA B E Klpha 1, {5 7 9 Flvks S 1 51 Wik

T PCR 1E [i1] 5 Yy
ACAGATCAACAAGTTCTACATCTTCGAC, X[
5 Y

GGTGTTGTCGTTGTTCCAGTAGAGGATGTC .
PCRAFINT . 30MEFF94 CENE30FP, 60 CIRK
30 F , 72 °C A M 1 4 &b . il i IxTBE
(Tris-Borate-EDTA) %z Vi H F4 35 I W 6 Jz P Tk 73
HTPCRF=4, FEFH0.5 ug / mLE Ak 25 Gtk -
3MZHEIRF I AT

I8 I OE W AR A 5 ) PCRY 1S 43 2 (1) phC1 2
PRI 38 3 3 1038 % 73 B A3 Pk F) A2 W PR 00U S B 2% 11
715 7 (Tomris et al., 2007) (Perkin Elmer). Fift
A5 BALHER M Bioedit 7 HT 3 BIIZ H IR P41 . 4714
JE B ARG B N 258 NCBI BLASTAE 715 2
(Wiese et al., 2011).
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