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Abstract

In the current study, the effect of antibiotic on bacterial contamination and browning in in vitro condition
and effect of different concentration of sucrose and activated charcoal in organogenesis and browning date palm
explants were investigated. In first experiment, apex meristems of date palm (Phoenix dactylifera) cv. Estamaran
were cultured in media containing two types of antibiotics (cefotaxime and chloramphenicol) at 3 different
concentrations (0, 50, or 100 mg L™). In the second experiment effect of different concentration of sucrose (30,
40 and 50 g L™ and 2 concentration of activated charcoal (0.5 and 2 g L) on organogenesis and explant browning
were studied. Result showed that minimum bacterial contamination accrued in 100 mg L™ chloramphenicol in the
medium. The maximum browning occurred in medium contain 100 mg L* cefotaxime and 100 mg L*
chloramphenicol. In second experiment shoot regeneration was enhanced when sucrose concentration was used
at 30 or 40 g 1'%, but 50 g L* of sucrose reduce that. Also the use of 0.5 g L and 2 g L™ activated charcoal was
not significantly different to reduce the browning of explants. This result developed an initial protocol for
micropropagation of date palm. The type and concentration of antibiotic and sucrose concentration were found to
have significant effect on organogenesis and browning of explants. Treatment with higher levels of antibiotic
(especially cefotaxime) increased browning. This successful protocol would facilitate the vegetative propagation,

conservation, and genetic engineering of this species.
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Abstract

The wide use of stem cells for therapeutic applications requires frequent production of a large number of
cells with proper characteristics under controlled conditions in bioreactors. In this study, U937 cells were
introduced as a model of floating stem cells inside alginate-gelatin microcapsules with a cell density of 2.5 x 108
cells/ml. The results showed very good growth of microcapsules inside the flask. Microcapsules were cultured in
two different bioreactors with different concentrations of oxygen in two perfusion bioreactors with external stirrer
loop (PC-ESCT) and bubble column (B.C). The results showed an increase of 9.2 + 0.9 in the perfusion reactor
with the external stirrer, while due to the high stress they were unable to grow properly in the bubble column
reactor. The results confirm the suitability of alginate-gelatin microcapsules for the propagation of stem cells in
dynamic systems. The perfusion bioreactor with external loop loops, by reducing the shear stress and better

oxygen distribution, creates a homogenous and more suitable environment for growth and proliferation of cells.

Keywords: Bubble Column Bioreactor, External Agitator Loop, Hematopoietic Stem Cell, Microcapsule,

Perfusion Bioreactor, Targeted Propagation.
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Abstract

Lichens produce high diversity of metabolites and they have different biological activities including
antibacterial, antifungal, antiviral, anti-inflammatory and the cytotoxic effects. In this study, the impact of
antimicrobial substances of lichens were studied. For this purpose, the lichens of northern forests around Babol
city was collected and via the morphological and microscopic characteristics, biochemical and molecular methods
were identified. Then, ethanol extracts of lichens were prepared. Antimicrobial effects of extracts was assayed
using the diffusion agar method and the determination of minimum inhibitory concentration against five bacteria,
Bacillus cereus, Xanthomonas campestris, Escherichia coli, Staphylococus aureus and Pseudomonas aeruginosa.
The studies showed that the extract of Leptogium saturninum, Ramalina peruviana, Punctelia borreri were
effective against X. campestris« S. aureus. However, in the case of Bacillus cereus and E.coli only the extract of
R. peruviana was effective. Furthermore, measuring the diameter of zone inhibition and MIC against three clinical
Candida albicans, Candida tropicalis, and Candida glabrat showed that the extracts of Leptogium saturninum,
Ramalina peruviana were effective on all the strains. However the extract of Punktelia subrodecta was effective
only on C.albicans. The substance of lichens, which assayed by biochemical tests showed that due to the presence
of phenolic compounds, lichens show high antimicrobial properties. It should be carried out the antimicrobial
experiments on a wide range of environmental and pathogenic microorganisms.
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Gypsophila mucronifolia (Caryophylaceae) endemic to gypsic soils of Semnan, Iran
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Abstract

Gypsophila mucronifolia Rech. Is an endemic plant species of Caryophyllaceae that It has been reported
from gypsum deserts around Semnan, Iran. A few reports have been made on the distribution of G. mucronifolia
in relation to its descriptive compromise characteristics with soil and altitude factors. Ecological studies of
G.mucronifolia were performed for the first time. This species grows at altitudes of 1500 to 1800 meters from sea
level, often on the northern slopes. Using Canoco for windows 4.5 software and statistical analyzes of RDA, the
effect of environmental factors on the distribution of G.mucronifolia was determined. Elevation and gypsum
contents showed positive correlation and content of CaCO3 and Na negative correlation with occurrence and
growth of G. mucronifolia. The leaf surface with a scanning electron microscope (SEM) has studied that show
glandular hairs on stem and leaves it there, but did not observe on the calyx. Leaf cells of G. mucronifolia are
filled with druse crystals.

Keywords: Idioblast, Leaf, Hair, Gypsophyte.
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Silicon nanoparticles have distinctive hysicochemical characteristics . They are able to enter into plants
and impact the metabolisms of plants as well as improve plant growth and yield under unfavorable environmental
conditions. This research was done in order to study the physiological effects of nanosilicon on Crocus sativus
corm. The corms were treated with silicon nanoparticles in concentrations of 0, 9 and 18 mg L% The experiment
was done as completely randomized design in three replicates. The results showed that nano-silicon treatment
increased content of silicon, potassium, iron, zinc, magnesium and calcium contents in plants but did not affect
the fresh and dry weight as well as protein content, significantly. Moreover, the number of daughter corms,
malondialdehyde and proline content significantly increased in nano-silicon treated plants as compared to non-
treated control. The maximum content of total phenolics and flavonoid content were observed in plants treated
with 9 and 18 mgL ™! respectively. Based on the results, it can be concluded that the examined concentrations of
silicon nanoparticles can increase saffron corm nutrient content, its capacity of antioxidant system by the
production of secondary metabolites.

Keywords: Antioxidant system, Crocus sativus, Nanosilicon.
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Effect of Betaine on memory dysfunction and Activity ofsuperoxide dismutase (SOD)
enzyme in Alzheimer's model induced by intra-hippocampal Beta-Amyloid Protein
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Abstract

Studies indicate that oxidative stress has important role in the pathogenesis of Alzheimer disease. Betaine
has neuroprotective and antioxidant properties. The purpose of this study was to investigate the effect of betaine
on memory dysfunction induced by intra-hippocampal injection of amyloid beta and measurement of superoxide
dismutase (SOD) activity. In this experimental study, animals were divided into 5 groups (n=8 in each group)
including: control group, Alzheimer group and betaine (5, 10, and 15 mg/kg body weight + AR) groups. Seven
days after AR injection memory was assessed by avoidant learning. The activity of antioxidant enzyme was
measured via chemical methods. Data were analyzed by One-way ANOVA test. Results: The results showed in
the Alzheimer's group, AR impaired memory and reduced SOD activity in comparison with control group. In
contrast, betaine pretreatment significantly improved memory and increased SOD activity. This study shows that

betaine as an antioxidant can improve memory by decreasing the oxidative stress.

Keywords: Alzheimer, Betaine, Passive avoidance learning, Superoxide dismutase
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Abstract

Nano protein structures can be formed by the intrinsic ability of molecular self-assembly or via
intermediates which improve their assembly. Hydrophobicity is the most important factor among the other
intrinsic self-assembly factors and the other intermediates such as glutaraldehyde may lead to protein-assembly
and nanoparticles formation. In this study, Aggrescan 3D software was employed to investigate protein self-
assembly properties. Peroxidase enzyme was selected to form protein nanoparticle, and glutaraldehyde changed
it to a nano enzyme. FESEM and DLS analysis represented that the average size of nano enzyme is about 500
nanometers. Comparing biochemical properties of peroxidase enzyme before and after changing into nano,
showed that the activity of nano enzyme at 20°C, pH 7 has decreased as compared to the monomeric enzyme.
Based on homology, the PDB structure of two peroxidase enzyme was identified. Then, the connection between
glutaraldehyde and two peroxidase enzymes was detected. Enzyme residues with hydrogen binding connections
to glutaraldehyde were also detected by using LigPlot software and the residues in active side of enzyme were
determined by COACH server. Glutaraldehyde is connected to residues in active siteof the enzyme. Molecular
dynamic Simulation was performed in the time duration of 5 nanoseconds and 30°C and it showed that monomer

enzyme and nano enzyme are both stable in this time duration and temperature.
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Sexual dimorphism of gnathopods 1 and 2 and uropod 3’ shapes in Parhyale darvishi

(Momtazi and Maghsoudlou, 2016) based on geometric morphometric methods
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Abstract

Sexual dimorphism of gnathopods 1 and 2 and uropod 3’ shapes in Parhyale darvishi (Momtazi and
Maghsoudlou, 2016) were investigated by geometric morphometrics. A total 50 males and 50 females were
experimented. Anatomical aspects of gnathopods and uropods were photographed and cartesian coordinate
(semilandmarks of organs' margin) aligned by semilandmark sliding based on minimum bending energy.
Statistical significance of sexual dimorphism was tested by multivariate analysis of variances; linear discriminant
analysis and clustering analysis (ward method). Multivariate regression analysis based on partial warps and
uniform components was used to depicting shape variations related to sex in studied anatomical parts in the form
of deformation frames. The results show all three anatomical parts was significantly different shape in male and
females (F>17.15, p<0.0001). The deformation regression frameworks of first gnathopod show that the ratio of
length to width in females are less than males. The second gnathopod has an oval shape in females instead of
circular form in males. The shape of third uropod in males is more extended and bearing subacute angles. Based
on present studies, the accurate description of sexual dimorphism specially in taxonomic characters provide ability
for identification based on females and detail study of species .

Keywords: Sexual dimorphism, Parhyale darvishi, Hyalidae, Semilandmark, Geometric morphometrics.
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Galites somdglio Lyl i 30 bl nge j coiie dinb b 6,85k 5 b ol £lol 6l a5 51,2 R. eutropha YU
(PHB) &l (oS5 )00 oy PHA £55 0 e ol 00 (5,5l80y 5 Sl 1 (5755 ool aalall 38 ol sl
~ B aupl dawgs COA Ll JoSUse 9 il a5 i 55 cnl 41 5,05 oo &9 PhACAB () 3o,k 5l o] oy a5 ol
Jetlsial Lansss COA Jitalsitasl s 5550 Jukss COA Jitulyinl 4y 055 g0 52850, PHAA Lausgs a5 (53955535
b plxliw g 05d o Ll COA |59y (onS'g 002 4 (PhaB1, phaBy, phaBs) phaB lwgs oxiss e, ;LSgs, COA
PhaCl o5 bawss onigd oS ki PHB 551 Lawsgs COA L yelige (sms e (50 031 youly 4 )0 Dy (o590
1,CO2 B9yl ais, b (Benson Basham Calvin) CBB a5 > 3,b ;I wlss o R. eutropha ¢ ,5S1 048 oo Jool>
.(Quengert et al., 2018 4 Raberg et al., 2017) oS oolzw! PHB adgs sl o 51 9 i
S g 5l ax 5l i esliial Wy, dalsl g o 5 Sladl i ot slocalad 5 56CO2 (9585, jLasl
3 B s s Sl 5 Gl iale)S I3 & e 2 Slsa 5l et B (S Sidly g sl ot
s G35 b G0 @0 1 )S Gl e sl S G teges 1Sl alss (GRS D e g o Ol s
Slidoss 05dso phuadl 08T (65 (2,5 Jioad 5 20l @y oie (Fnn) Sbapians )3 (25 0238 g gead el (05
@ LpeclSlg S Sl ooliiul 5 ol 00gy 3 00 LS Sl osliinl b ()8 5 59, Siudan dpe) (nl 5o 0a plox]
$lp Sl wllaise; jo aslas (Kumar et al., 2018) o,ls (s yiion slo o, p 4 3L PHA 0gi g (0,5 o i jolaine

AL (Silam ez bawg pdy w5 Slayerlign e (05 b SV gamme adgi Cuz 50 ()5 e g i



WO (o)l olSisls iy - code aloxo
bome b )5l &y 420 Sdhig oy ;500 o 5l 5 CO2 JLaiil fals )0 Wil (o0 a5 009 gy cnl 5l Sow
R )
Lo 59, g olge
Sk 19559 39 CA 1 Gilw oals
& eoliwl Caminibacter mediatlanticus (s xS 4 by o (CA) 5lhouasl e )S o5 s 51 Limgss ool 5o
Py Sunglin Cu) il ool 25 b g 00d (G908 (ilutinge Ol 5 odisi bags (LS Rag s JI ol
lo,gSy 0 Gldl jeliie 4) ()5 ool (S 99 )0 camlin (LB p (ool ookl ol 13 g (e (65950L1 culad
99 4 bl g juion (10938 jolate 4y LCA 5 Lu sl (Mohsenpour et al., 2019) sg; ouls jiw 5 (i (1S 3,90
95 50 00 das SACH g BamMHI as 31 sloolSl> 4y am g5 L B d,5 )8 oolaiwl 0,50 PBII21 Slo ;9559 ¢y (2l Som
4, .(Mohsenpour et al., 2015) »,.5 )|,3 nos ,.iLL § CaMV35S Sl jicy o ,52Sg j0 aslad -l (CA (5 sl
:J80) 5,539 5801 51 oy g 0 plowl SACH g BamHI slas 351 L PBIL2L Sl 5555 ailSg0 con il i (2iSTy jslaio oyl
00litl b g iy 5,87 U5 59, 5 PBIL2L o waad 635y 4 gy po &b oy 5 5,57 J5 (s, (o) Lo EH1515
4 4w Sows b (Ligation) Jlasl zaSTly e o 3le a5 (Bioneer ¢S ,5) J5 9, 5l DNA sjlw alls cuS

b pdy &g 9559 9 (Sl axkd S

S g R eUtropha (g ST (g1 (o LablS S g T omslio CALE (s
PTCC: ) 5,SL Copwlus PBIL2L 1935y |5 Sezrge (umlblS 4y Cunglie (45 2l [Kilis 4y a5 L
S5l &S 5 onl 4 CEF 13y S50 bl S 5T ciliie laclalé 4y R. eutropha H16 (1615
Gl ol 6,05k, 5 Y- °C sl ,o g zals (Muller-Hinton Broth) MHB c.iS” laxs o R.eutropha iU 5l SslS
sledg a1 51 g Seo Ve v o .o, (V0 )+ CFU- Colony Forming Units) o ,BSe s o lailiw! alg) & 508
Noemg.Lt e mgLt B mgL?) o lbls g Bl alisee polie g9l b yiwl MHB ciS b (sl
5 e JyS olsie 4 i yiel MHB cuiS Lue (gl alg) G o Jite (Ve mg.L? Yo+ mg.L? Y-+ mg.L?
A 5 Cote SRS laie 4 (Sl 2y, Sen Vo by o gl 5 Sogen T 86 MHB cutS L (gl 4y
S Muller-Hinton Agar (MHA) cuiS laoe (g9l 00 (goinuond Cody 1o baalg) 5l plaS o 5l yioren ol 423 )8

S lalases 4y 0 BSG v &,905 L R.eUtropha ¢ S gol> alg) 5l g o Ve v el 1 ogdle .ol ploil o>



..Ralstonia eutropha s xSb ;0 cuS e 5l0ups] Seiu,S b op S a5/ VYF
Gl Y 0C slos 50 (610510 ,5 s G 5 sy o0 25w g el S g 5T calises slaclale g4l> LB agar osl>

L5 ) ey 590 a5 ilihe gloCllE & i (6 5T,

R. eutropha dauwo b Jedw ad (gl p g5k adugo
e yge R.eUtropha s xS sy9e 50 5 JESl sl s iSL (g3lwoolel Joaro sl g, a5 pl 4 a>g5 b
AL A Ghay Silwaige (6L (nl 4 urendl 95y JUI sl b (B9, Ko plites jshaie 4 (nl ple
oS Sl as oyl 4ol plol 6 551w, OD ¢ CaCly clale gl yxie s L (Competent Cells) asis
Ll S [93lsSTl yo (6,008L )5 s G5l s 9 Jiie LB broth cuiS” laowe o Lo & 40 R. eutropha ¢ S 5l
59 Toase 5 ad (gjluiad, LB broth byl cesS o jid Lo 00,5 iids o 490 Yoo 25,2 5 ¥+ °C sloo
3l ooleiwl b (6 ,5SL OD sy J=lpe Jobo o .ads ool 1,8 adBs jo 190 Vre s> o Ve %C sloo L o, S0l [55LsSTl
3 osliinl b 5,551 qule etS 5l /A g +/F o /F /Y slo OD 13 .0 (5 o3l Zogili £+ ¢ zgn Job o jiogidy iSon!
a5 i JB Ml wgn 5 g ulid 5 (g1s; Jslome s b8 005 Cigms (BB3 gy 00+ Q) 5o il
WLl 6 5SL g, 4 Vge o Voo 500 Ve slacibale L (o NS5l o9 5w) CACl2 3 poo Jslonn yid oo S5 o)),S5
S5 gl oo (SIS 155 s (55, Bs S 3l als) iy il 1) 03 sibses 65 L ool,T 4 5

A a e gis S 5o Xds e Ve e olie b

R. eutropha g »S'b 4 pBI121-CA vuwoudly JLLS!
Yo e d50,8 S 3l o 5 0 Ll Al o 50 00 (g3l 00lol (65551 4y sansdly 259,80 S ]
Laaiges 5 plaS 5o dy Guges 28 001y 18 al8s Ve Do 4 YV OC (g loc 5o g 9=V 0 °C )38 50 5 G (55 4ddo
9C s, Sty 5ilsSil o 5 aBlol (351 o ol JL3 ¥+ OC 15 aids Yo Ske dy a5) il LB broth Lases ;o s S5
Ay, 590 g9y b gy, S 58,5 el 51 ey 0l 00ls 18 Celi a Do 4y aaBs jo je0 Yee s> LY

a5 0b oy o)) s Lol bgles s 0 4Ll Ly il LB BIOth Le ;s S Vv + badigas 5l alaS o a5 5 0

Sambrook, & ) o isu g Jie GewoleblS Sigo o5l Ve mg.L? ol LB agar cuiS e g9l slacols
3,50 (5,005 Le S i 90 5l L g Bl ools 1,8 ¥ °C ,55LsSTl o o <oy .((Mohsenpour et al., 2008 4 Rusell, 2001
4 (LendSl el TC-312 : JSoluge 5 olKiwss Jaw) Colony PCR g, b ool Cews a5 slo SglS 08,5 )18 )

S8,F 13 ey Sy5e CA (5 & bgyye colais] glayaslyy 5 oolizal b 5,551, PBIL2L-CA s> wl jslace



VWY (Gl olRisls simghy - (ade alxe
oSy 4o 9 PBI121-CA soudly 3l cudie J S uaSTy jo 09 Ul 5550 FYY bp Job 4 glasdad 2S5 (Y Jgoz)
A oolaiwl U s DNA lsie a0 oS s e R.eutropha s =S JslS 51 PCR o J 8
PHB i (5l S 595 R. eutropha (g jlweslel g cuias
LB et Lo lacalé a4y o 5S +/0 o Jusliwl alg) & )508 LR, eUtropha (s ST 5l s e Ve + oyl
o 3 S 55 g 9ol Glags 5L 5l g )T S ol il S5 4w b oS 59 g wals 09,5 55 ;5 (LB s ([LB) broth
¢ 0) 5emis yolos 5] ey A (6,l05Le,S el FA Se 4 CO2 515 wo s iy b olen Yo °C Jo K5 0,5 o ¥
Al St el VY Sae 400 °C 5 5 gt Slaie T L L 99 b Sk Ggms, « s, aule 50,5 I 5 (aids 10

28,5 15 sy 3,90 FT-IR 5 (GC-MS) (655 31 S siles S Lawss badigas ;5 PHB olsi s al> e

(GC-MS) 5355 31,5 5ilog ;5 31 oolisiaw! b PHB _jizxiows
sl 2y s 5 Jsie w0 AV ) sl Jolie i) s 59 dais Sl a5 gy Sl 05 ko Ve
(150 mm x 20 mm screw-cap Kimax tubes) ,loze ;o (wSlosS (sladinds slaalg) 10 o,89,15 1) Lo 90 § (S0 9ilgm
°C o5 ol plam o el an e 4 baalg) ol bglies a4y by Sligims doaly) )8 (s o5oe 5| ey 5 4L
Sal 0 asl Y Soe 4 ledlg) wipigs hie ol ol e SO 50,5 Bl 5l g el ools J18 Ay (69, 4ks iy 4 A0
(sl Jgilio (g5l oYL 518 aS 09y cvmlive LB ladlg) 1o 518 aw i ds S 5l o .(Juengert et al., 2018) wuls Lol
by 3Bl s Se SG a5 09 089,05 0 el yerlys sl JT 5B il 5B g 29,5e Ll el Sl 5
Oy Slaseie 8,5 1,8 solatul 5,50 (S5 0] Agilent o5 ,5 BYAR s Jaw) 55 31,5 5ileg,S olfiws 10 30,5 sy
s sles (e Vo Jobo o 31 Jld e (oo povo gy 5 ) HP-BMS (1dge (i 15l 090 &l olSws 5 Shoe

Ol Cae s daBo oz Do 4 egaadis a0 Ae iadgl glos ¢ ugdis a0 YT 155 (glood ¢ ugandis 4> 50 YA

PHB 09, 5l p,5 (sho Vo uiored 280 il Odw 4y Gugandis a2 10 180 ilos (0 3VL 5 4880 )0 4> 0 Cuio tleo

S ot g (g5ke oolel 598 g, b o lastiul

(Fourier-Transform Infrared spectroscopy) FT-IR ;I eolaw! L PHB  sioow
J digei aiz el ol o dzge Sglite Lole sloog,S g yerkise plierdan lime b3l sk 4
5l o €02 55l laizma 5 (ol Lameo 0 adly 0y oS g5 g wald (slas iSL 5T YL g, b e zl 5l slo jody g
4t g aly Sy 0 S e Yoo b ol 5l )5 (e S5 0gu (05 bgloe 5 jaidygn JolS ol Stz e 89 IS e

Hassan ) <3,5 ;1,8 ow)p 9,90 (1K 0] el « Spectrum65 PerkinElmer) FT-IR | solitul b (o y olKiws jo 0,8



-Ralstonia eutropha s ;:Sb 10 oS g 50l S, S b 0,8 i 1 ITA
ol 5 Sledbl (g3ls 5 ools V2.0- 2010 ases IRPAI 1331 o5 10 35250 albulsS 5l soliiul b unw (et al., 2016
A plil (i slacarl

R 675 Lasi bl Sege 5T Jooos (i (sl sl e JaS b 0 il 5 (s oS b
Sl Sl (6,551 wt lacale Lo o S5 ol lad |y eanlabls 00 MO.LT clale (o (6,351 35 o, Utropha
Clale 5l g SL ad) pas g MHA i lae gol> slacudy jo (las cotS b azes cpl a5 (Gl ) JS2) 050 o0y
bl Cilises glaciale g4l LB cuiS sladassme 10 (5 ,5Sb ad ol (paizmod (o ¢} JS2) 0 9l V- - mg.L
S) ) ogei ol cdale opl 0 1) eanleblS 4 (6 5STh ol g CpammlellS Voo ML clale 5l (5 5S1 s, pas
Bl ciS Lae 10 sl Cawdds oS g5 sl SolS slaas R. eutropha sxiws sloJsko s (bg, sjlwaings o (z
i (Ni3gs 00 (sl 03lel CaClz Vg (oo Y+ cdialé g +/A 1l ODeoonm , 45 mwlollS V- M@.L? (551> LB

AV Jguz) o9

LB broth oS Jusxo ccadn J 508 1 LLL slacdale ay R. eutropha (5 xSb Cambns oy g (1) JSCS
) o J S g cyumn LGS Yoo mg. Lt YO mg.Lt Yoo mg.LT VO mg.Lt Yoo mg.Lt e mg. Lt gslacdile sol>
L ool gl s LB alizeo glacdile g9l MHB i buso syl 5l s ol (@ (Cawly & oz 3l cad i
o lols gl 3l oud 0010 CulS diged o badd wly oudlive g MHA CllS b (g9l slacads (59, R. eutropha 5 =S'U
sledile g9l LB agar cuis sl luso o R. eutropha (6 ,uiSh ol (g .Cado J 508 ¢ (00 mo.L7? cdald) SO
230 LB agar b 0 (6 5L culs g (Yoo mg.L? 9 V0 mg.L Voo mg.L? VO ML) cppmn UL ilizeo
o J S 53 Laid (5 Sl iy oubline 5 (s Coply) Caste S ol dy S g 5T



YR () o3l olRiils cimghy - sole ale

R. eutropha g 55U 4 5 JWS! 21,5 50 5,556 0y OD g CaCle cdale 1) Jguo
Variable agents

oD 0.2 0.4 0.6 0.8
Vector (pBI121) 1ug 1ug 1ug 1ug
Heat shock 37°C, 10 37°C, 10 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
colonies

D9yl CaCl2 Yo mM clale g pas cutd ol OD [0 oS g5 sla sl slows

Colony ;| eslawl b R. eutropha aaiee slas xSU 4 o] Jlsl 5 Sho 16555 ,0 CA o5 s5leyslS como
ool b ooy G 5T U5 (65, 55989558 5l ey sttt 5 Site J ;S| aslie g FYY B Job 4 (glaakad 2S5 4 PCR

(Y JSs) i ol High range DNA Ladder (Jina Bioscience)  JsSIge o35 o5l ,Siles

CA 05 515 4l 1SS (gl 9 ouls (1 yb sl poslyy (Jlgi Y Jgu>

Primers Sequence PCR product
CA-F CCAGAGCCCGATTGATATTAGC 477 bp
CA-R TTCAGCACAAACCAACGCAC

Nos-P

{ 7777_an[1
N NosT

"

Hindlll (2504)

" CaMV35S-P
pBI-CA :
_Xbal
13606 by \ =
? . BamHI(3375)
\:\ “carbonic anhydrase co
\\ Sacl (4117)
Nos-T
\
EcoRI(4384)
z e

<l

:M2 High Range DNA Ladder JgSJgo ¢339 0301 yLis M1 o yo S5 5,1 J5 55999 wsIN (1Y S
Suowdly :¥ Sacl g BamHI glaes 35T b PBI121 ygiSg wuin ¥ g ) LLow Range DNA Ladder JgSdgo ¢y39 030l 1L
9CA 5 6 yoaly L Colony PCR 31 Juol> FYY bp &b :Y g% g0 (6K sDNA yay) PCR & J oS :F wincut
Olee 4R eutropha cuS 53¢ e (5 ,55L b Colony PCR) i J 05 :A o8I ylgie &y R. eutropha g iSb GelS
AYFef bp Jeb LPBI121-CA oSy gl yguSg aldi (0 .(wall



b

-Ralstonia eutropha s =51 ;0 oS 59 50wl S, b )8 a3 /1Y

bl 2 (. § C-0 ~OH -CH3 ~CH; ~CH C=0) PHB lazsles suias LSt age hole (sloog,5

J38l ey albuls 5l oslainl b ey o) 2 LFT-IR mls ail oals osls Lis ¥ oo)les Jou )0 FT-IR 5l Jol> od>

355 PHB L ot gl il yardyses 3illas ooins (Lad 8 Jaibin] PHB il b ont gl el yarlysey b aslis 5 IRPa

%T

%T

459.21cm-1, 68.11%T

500450

459.97cm-1; 75.54%T

77
704
678 16cm-1; 71.34%T
838.94cm-1; 67.06%T
624.25cm-1; 6748%T
60.
2875.66cm-1; 61.01%T 910.81cm-1; 60 88%T
938.15cm-1; $8.22%T
3437.00cm-1; 57.36%T 954.13cm-1; 55.83%T
50! 1686 S3cm-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 1101.49cm-1; 31.68%T
980 45cm-1; 28.15%T
1229 87cm-1; 25 0A%T
204 1380.43cm-1; 25 S4%T
1132 68cm-1; 20 68%T
1262 51cm-1; 19.93%T
1057 63cm-1; 17.34%T
10 1184.13cm-1; 26.79%T
1291.21cm1; 11.91%T
1281.78cm-1; 11.35%T
1724.00cm-1; 281%T
1+ ~ - - = - -
4000 3500 3000 2500 2000 1500 1000
cm-1
3 lasliw! PHB &y b po FT-IR gulis ¥ S
88
801
677.98cm-1; 79.51%T
600.05cm-1; 78.27%T
704 839.00cm-1; 74.95%T
625.26cm-1; 75.05%T
910.77¢m-1; 66.62%T
601 826,47cm-1; 64.82%T
938.28cm-1, 62.61%T
895,74cm-1; 59.21%T
954.03cm-1; 60.60%T
50 1686.520m-1; 55.58%T 929.53cm-1; 63.66%T 515.49cm-1; 56.25%T
2875.32cm-1; 50.55%T
401 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
304 2997.37cm-1; 38.56%T
1101.54cm-1; 33.44%T
1184 .46cm-1; 30.34%T
1045.53cm-1; 28.27%T
20+ 1229.95cm-1; 24.43%T
1380.49cm-1; 24.78%T
1057 66cm-1; 18.88%T
1262.58¢m-1; 19.95%T
10 1132.87cm-1; 20.96%T
1291.33cm-1; 11.42%T
1724.01cm-1; 3.08%T 980.50cm-1; 28.33%T
g 1281.98cm-1; 10.89%T
1 v } ;
4000 3500 3000 2500 2000 1500 1000 500450

S yiei R. eutropha I eus

cm-1

c';ﬂwlec\ghy}oFT-lR CJLH B g LW



YWY () o3l oRisls ciamghy - sole alxs

77
75
704
678.04cm-1; 71.36%T
65 459.29cm-1; 68.55%T
839.05cm-1; 66.16%T
60 624.52cm-1; 67.16%T
N 2o, a6zt
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
45/ 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 1368 660m-1; 39.22%T
30
1101.56cm-1; 31.47%T
% 1045.64cm-1; 27.10%T
201 PRy o
1262.63cm-1; 20.54%T
15 1057.67cm-1; 18.70%T
1132.920m-1; 21.18%T
10 980.49cm-1; 27.45%T
17238301 446%T m&;cﬁ:?;vmm
g ) ) 1291.300m-1; 13.00%T -
4000 3500 30b0 25'00 2000 1500 1000 500450
cm-1
oSy e R eutropha 3l ool & 5wl youds g 4y bgr 3o FT-IR g LG 10 JSC&
R.eutropha I ool !l 5wl PHB @ bgs 4o FT-IR b g PHB L5 Ls :Y oo
Wave number (cm) Type of bond PHB structure
1050-1096-1128-1180 C-O0
1128-1163-1278-1289-1259-1302 C-0-C
1378-1449 CHs
1458 CH2 [§} CH,
*1723-1724-1727-1740-3436 C=0 I P
2875 CH2-CH, CH-CH3 R
2933 CH, asymmetric stretch
2967-2974-2983-2995-3009 CHs3 asymmetric stretch

sl PHB ploliss (asls Sy 5 Jete)S 03,5 0 bgipe WYY+ B AYY - CMT osgumms o Sy

(CDW=\ + mQ) ooy (5 5lwonlel (slas ,iSL 51 (g9l (0 50 00 0l g5 PHB oy (w0 (510 GC-MS gl

CA 5 wsl> oS g Roeutropha ;o 1) sols ades PHB ws o o yiien oF JSW2) O/% ai8s ;0 PHB Sy ounlice b
S0 Al wdy oS Se xS 0 PHB odgs ol ols Lid CO2 jga> 0 LB i o LB S slalae o aidl o,
GASL & S g 2,0 YV ((Jgons ;5bsSTl )0 S g (651 4 S )0 CO2 )5besSSl 5 LB 2t Laoms
39 PHB oJgs s ols las (ial38l oo yo YEIFE 5 oo )0 VAIFY i 4 (Jsoxe 9,10 CO2 ,55lhsSSl jo oS jigi e
VEIOY «(Jgons 155boSal 10 oS 598 (6581 o S )13 CO2 )5ligSil g LB (o <edS Laoma j0 4l wd; S g 6550
Ol Gialidl as )3 Y /FY 5 o ,0 VAV oy 4 Jaexe 9,10 CO2 ,g5LsSl jo oS jigipd (6,551 4y Cond g 2oy

(F Jgaz) ols



.Ralstonia eutropha s xSb ;o cuS g 50l Seu,S b op S o 5 1YY

9y LCO2 g9l g (Jgoxo bawzmo jo didly Wy S i g5 g Wl (a6 1L jo ouds i PHB loxiw gl :F Jou

GC-MS
PHB percent
Medium 05LB 05LB LB LB
Incubator - CO; - CO2
R. eutropha 26.03 38.36 25.1 411
Recombinant R. eutropha 30.09 56.66 28.05 59.54
- all
o ™
3 e
Qo
§ 3500000(
(235) Ol

Tl 5wl PHB (.0 ,lailiwl PHB (&l . /8 aids o PHB 4 bgs o Say oudlie .GC-MS ol jI  cownd :F JSCi
S g gl Ll ens

S S ol cd 3 13 eolauwl 590 PHB aJgs aslas glp iwgh ol o R.eutropha H16 ¢ :SU

ool s ol b ol (gouxe Sliass o (Raberg et al, 2017) cool LPHA 0ss gly diads )] puudlS )19 ;S0
gy &5 ek 4 Escherichia coli S 555 5o a5 4 PHA 5ty Jstws sloy JUsil 5 WPHA w55 (sl 5555
A GVl g S Ll 53l ainge 3l g 9 235,515 anlllan 390 bnyeliges ol (inio aulyi sl (655 ol
CGP sl ol sy 6,55L cnl 5l cimen (Raberg et al,, 2017) wol cuws 4 b Jolo ;5 P(3HB) aw)s
«Rohwerder etal., 2010) &l ;55195 oS5 900 (V0ss & Steinbuuchel, 2006) (Cyanophacin Granule Polypeptide)
«Muuller et al., 2013) 55" o (Overhage et al., 2002) ool g ,8 (Ewering et al., 2006) ol G i Juo
op; b oy slaswl (Raberg et al., 2017) o ,SIT 4 o -ISIT «(Schirmer et al., 2010 4 Lu et al., 2012) l» I

ol 0als solatwl «iylo 0 )5 (g5lwg,ls g G yo a5 (Muuller et al., 2013) Lo gie



WY 1)yl olStils igh, - sode aloee
R. cownl 4 a>g5 L .(Aneja et al,, 2009) el 1o 5909 xSl o9, 6,SL cpl @ o5 J&! 6l p Jgore g,
wlllas )3 (5L cul 4 alanly o 05 JUESH sl dwis sl S5k and (bg, 53ldiate o5 58 5 4o BULTOPhE
GrSL ad; sl ange sles 055 158 ooliial 390 gy slayeiSs JE) sl Wig e aS el ouls L) 5L
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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 CO, 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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Abstract

Bracket fungi are the most important macroscopic fungi that play a main role in the ecosystem. In this
study, the morphological characters of Cerrena unicolor were evaluated and then, the effect of different solvents
(n-Hexan, Dichloromethane, Ethyl acetate, and Methanol) on the extraction of phenolic compounds, antioxidant
properties, and cytotoxic activities of the extracts were investigated. Total phenol and flavonoid content, phenolic
acid analysis, antioxidant properties, and cytotoxic activities on MCF-7 cells were evaluated by spectrophotometry,
HPLC, DPPH, and MTT methods, respectively. The obtained results showed the basidiocarp was semicircular and
wavy, and the upper surface was covered with small white to grayish brown hairs. Basidia were 25 um in length,
calvate and including 4 sterigmata with ellipsoid basidiospores. The results also indicated that the Methanolic
extract had the highest total phenol and flavonoid contents compared with other extracts. Moreover, Benzoic acid,
Protocatechuic acid, Gallic acid, and Cinnamic acid were the main phenolic acids of the Methanolic and Ethyl
acetate extracts. In addition, the Methanolic extract showed the highest antioxidant activity in inhibiting DPPH
radicals, while the Methanolic and Ethyl acetate extracts indicated the highest cytotoxic activity on MCF-7 cells.
Therefore the Methanolic extract due to phenolic compounds could be proposed as a new source of natural
antioxidants with cytotoxic activity.

Keywords: Antioxidant, Basidiocarp, Basidiomycetes, Cytotoxic activity, Phenolic compounds,

Methanolic extract.
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