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Heat shock 37°C, 100 37°C, 100 37°C, 10° 37°C, 10’
Time 72 h 72 h 72 h 48 h
CaCl, (mM) 20 50 100 20 50 100 20 50 100 20 50 100
Number of - - - - - - 2 1 - 13* 5 3
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CA-F CCAGAGCCCGATTGATATTAGC 477 bp
CA-R TTCAGCACAAACCAACGCAC
Nos-P
£ __nptlI
\ . Nos-T
//IN:(HIH:S(H)
pBI-CA 1 CaMV35s-P
e ~ Xbal -
BamHI(3375)
T carbonic anhydrase co
&
\\ Sacl(4117)
\ Nos-T
"EcoRI(4384)
c =

<l
:M2 High Range DNA Ladder JgSJgo ¢339 o3Il ;5L M1 cauo yo S 5,5 J5 55999 ;1 (G :¥ S

duwewdly Y Sacl g BamHI o 35T b PBI121 4559 auad :¥ 9 ) (LLow Range DNA Ladder S0 (339 ojlail LS
9CA (35 s w3l L Colony PCR 3l fol> FYY bp &b :Y 9 # 9 & (61 GDNA (yga9) PCR w5 :F wincut
Olee 4 R. eutropha cuS 5 g e (5 55L L Colony PCR) s J S :A o8I ylgie 4y R. eutropha ¢ iSb GiglS
AY¥Fe5 bp Job L PBI121-CA cuS yig Slu 59559 aitadls (o .(anlis

Gl bl 3 (o § C-O ~OH «CHs CHz «CH (C=0) PHB Jlozsls oiins oS5 pipo shole (loog,S

31 o5 alaliS” 5l enliil b lacSiy (oypt b FT-IR gl il onds ools Lis ¥ oyleds Jgaz o0 FT-IR 5 Jol> i
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60.
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938.15cm-1; $8.22%T
3437.00cm-1; 57.36%T 954.13cm-1; 55.83%T
50 1686.53cm-1; 55,12%T 895,85cm-1; 55.48%T
929.63cm-1; 58.54%T 515.59cm-1; 53.22%T
826 44cm-1; 50.74%T
2034.77am-1; 48.2T%T
2976.660m-1; 45.59%T 1403 320m-1; 46.00%T
- 40 1454.09cm-1; 46.40%T
° 1358 67cm-1; 42 51%T
)
30 1101.490m-1; 31.68%T
980 45cm-1; 28.15%T
1229.87cm-1; 25 4%T
20+ 1380.43cm-1; 25 S4%T
1132 680m-1; 20.68%T
1262.510m-1; 19.90%T
1057.63cm-1; 17.31%T
1184.13cm-1; 26.79%T
10 1291 21em-1; 11.91%T
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1724.00cm-1; 281%T
44— — —— —— — —— — —
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3,lulw! PHB 4 bgs o FT-IR gl 1Y JSC&
88,
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\G
L 40 1403.42cm-1; 44.41%T
3436.93cm-1; 42.61%T 1358 64cm-1; 42.02%T
2934 85cm-1; 39.27%T 1457.99cm-1; 45.39%T
2976.67cm-1; 36.79%T
30 2997.37cm-1; 38.56%T
1101.54cm-1; 33.44%T
1184.460m-1; 30.34%T
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20/ 1229.95cm-1; 24.43%T
1380.490m-1; 24.78%T
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1262.580m-1; 19.95%T
104 1132.87cm-1; 20.96%T
1291.33cm-1; 11.42%T
1724.01cm-1; 3.08%T 980.50cm-1; 28.33%T
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1 y v - v v ;
4000 3500 3000 2500 2000 1500 1000 500450
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65 459.29cm-1; 68.55%T
839.05cm-1; 66.16%T
60 624.520m-1; 67.16%T
. 20 850m 1, SOBPAT
938.24cm-1; 56.36%T
50 2875.10cm-1; 54.00%T 895,80cm-1; 53.23%T
3436.87cm-1; 50.80%T 1686.48cm-1, 52.18%T 954.08cm-1; 54.43%T 515.68cm-1; 51.57%T
451 826.48cm-1; 57.88%T
'E 40 2934.85cm-1; 42.79%T 1458 46cm-1; 42.13%T
° 2976.76cm-1, 40.92%T 1403.48cm-1; 41.32%T
35 2997.37cm-1; 42.87%T 1358.66cm-1; 39.22%T
30
1101.56cm-1; 31.47%T
% 1045 64cm-1; 27.10%T
204 1380 5723?,92?2: ;.72 Tk
1262.63cm-1; 20.54%T
15 1057.67cm-1; 18.70%T
1132.92cm-1; 21.18%T
10 980.49cm-1; 27.45%T
17238301 446%T m&;cﬁ:?;vmm
g ) ) 1291.300m-1; 13.00%T -
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oS yigi yul (oR. eutropha ;I euds ! psiw! pouds g a9 bgs yo FT-IR g bG :0 JSC&
R. eutropha ;| euss g 5wl PHB & bgs o FT-IR caub g PHB LS Lw :Y Jgus
Wave number (cm) Type of bond PHB structure
1050-1096-1128-1180 C-0
1128-1163-1278-1289-1259-1302 C-0-C
1378-1449 CHs
1458 CH, 5 o
*1723-1724-1727-1740-3436 C=0 80— € il - O}
2875 CH,-CH, CH-CH3 .
2933 CH, asymmetric stretch
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Abstract

Emission of greenhouse gases and plastic wastes are one of the most important environmental problems in
the world. The purpose of this study was to use the bacterium Ralstonia eutropha as the host for recombinant
carbonic anhydrase enzyme which is used for carbon sequestration and poly hydroxyl butyrate (PHB) production.
The carbonic anhydrase gene (CA) was inserted in the expression vector and transformed into Ralstonia eutropha.
Then PHB production was assayed by FT-IR and GC-MS methods in recombinant and non-recombinant bacteria
in different concentrations of LB medium in the presence and absence of CO,. Production of PHB in LB medium
increased 31.49 percent in recombinant bacteria in the presence of CO,. These increases were 18.44 and 34.44
percent compared to non-recombinant bacteria in presence and absence of COy, respectively. In 0.5 LB medium,
the recombinant bacterium produced 26.57 percent PHB in presence of CO, more than in its absence. Non-
recombinant bacterium in this medium produced 18.30 and 30.63 percent PHB less than the recombinant cell in
the presence and absence of CO,, respectively. The quantity of PHB production using GC-MS revealed that CA
gene expression was effective for increasing PHB production in recombinant R. eutropha. In the presence of CO;
and by using a simple medium, the recombinant bacterium is able to produce PHB. This bacterium can also be

effective in carbon sequestration.
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1 - PhD student, Department of Biology, Science and Research Branch, Islamic Azad University, Tehran, Iran

2 - Professor, Department of Microbiology, Faculty of Medicine, Iran University of Medical Science and Health Services, Tehran, Iran
*( Corresponding Author: amirmozafari@iums.ac.ir)

3 - Associate professor, Department of Biology, Science and Research Branch, Islamic Azad University, Tehran, Iran

4 - Associate professor, Department of Biology, Science and Research Branch, Islamic Azad University, Tehran, Iran



