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Abstract

Introduction: Drought stress is one of the most important environmental stresses in Iran. Teucrium polium has been
identified as a valuable medicinal plant. Therefore, in this study, this plant was collected from Kerman province and
evaluated in terms of drought stress resistance Methods: An experiment was designed in a completely randomized
design and performed in a pot with three replications. Treatments of 100, 70 and 40 percent of field capacity were
applied. Essential oil analysis was performed by GC / MS. Results and discussion: Teucrium polium resists drought
stress by using some drought tolerance mechanisms such as increasing root length, proline and protein contents.
Essential oil analysis showed that this plant is rich in antibacterial metabolites such as beta-pinene and beta-cario-
phylene. These results will greatly help in the selection of this plant as a drought tolerant plant and its subsequent

optimal use in the pharmaceutical and health industries.
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Figure 1. Major motifs identified in most of the ATAXIN-2 protein family using the MEME site
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Table 1. The most significant functional homologies predicted for the unknown protein along with the prediction of function of interacting partners and
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Predicted function Interacted protein Molecular function Biological function E-
value
Polyadenylate-binding Polyadenylate-binding RNA-binding Translational initiation, Regulation of cytoplasmic 2.49¢
protein-interacting protein  protein mRNA, P-body assembly, Stress granule assembly 1%
SM-ATX -LsmAD domain- Polyadenylate-binding RNA-binding Translational initiation, MRNA metabolic process 8.58¢
containing protein protein 101
SM-ATX -LsmAD domain- AD domain-containing RNA binding - 9.86¢
containing protein protein 9
LsmAD domain-containing Belongs to the DEAD mRNA binding, Stress granule assembly, P-bodyassembly 1.74¢
protein box helicase family helicase activity 80
Polyadenylate-binding AD domain-containing RNA binding - 9.09¢
protein interacting protein protein 78
SM-ATX domain- Bromo domain- - Transcriptional activatior 8.99¢
containing protein containing protein 6
SM-ATX -LsmAD domain- TPR_MLP1 2 domain- Structural constituentof mRNAand Protein transport 3.68¢
containing protein containing protein nuclear pore 4
SM-ATX -LsmAD domain- MI  domain-containing mRNA binding Translation regulation, Translation initiation factor  3.70e
containing protein protein activity 4
SM-ATX -LsmAD domain- CNOTI1_X"-containing Molecular adaptor Negative regulation of translation, Nuclear- 1.98¢
containing protein protein activity, Repressor transcribed mRNA catabolim, Deadenylation-
dependent decay
Polyadenylate-binding Nuclear-pore anchor Structural constituent of Regulation of gene silencing, mRNA transport, 1.45¢
protein-interacting protein nuclear pore Protein transport 24
SM-ATX domain- Ethylene-responsive DNA-binding, Ethylene-activated signaling pathway, Defense 4.11e
containing protein transcription factor 3 transcription factor response 2
activity

sl o CAF1_bind ; TTP_bind HEAT o0 samoplis ®



ceeSilw oy 3O (iigp (pl cdlBS ‘;Lobl o (LS 5o ATAXIN-2 o9y oo HLS e  JLolSS Lylg, IYF

sl xdse sl MRNA cusl3s slass lolits 4 oo RNA ais sla s, , meSais sloacd iy
63l omgr a8 g sae Ve vy Ly 5 ondh i 95 diedon (sls MRNA I slacgoms it 38 ans Jlgl b .o |
b | ooy cl pass b o o3l slaulo 5 432 (Jlo ol b g sgaze Lol sla Jsl s 4 MRNA
Loy aS canl mly s058e b MRNA ol 15 cols j18 Bus a5 aas o L g cawlools s (6 Kot
&o=5 (Palacios & Johnston, 2001) 598 oo oolisw | asein s (65, Slos slaalaass sl sl oad sl Jolw
4 5eSHB MRNA Wi aseiie a5 olfim i Jlo Yo ay 505 0L ouls! sl RNA gla JsSge oo ookad
Jlis & .(Jeffery et al., 1983) il vz )ls )13 Slogzge 5l (S0 oz 5 b Sess o J)lael ok
ols &l L8 sleaiy sl ) ganled Mdgin )0 5 gy GlacSess )0 ole o9y sl MRNA - gl S (0l
(Kandler-Singer & Kalthoff, 1976) ail oo adgl 665 Joiuo aislgs o RNA 2590 (sboodisS s a5
(oD yued Aiile plotie Siilog—w sl Jol—w o o5lazel ol 4y e MRNA oS a_i aseio (6095 @
5 Wgd o0 Sl sog o0 il oad (N5, Slaiainn b g Wisd o g9 mas Sladshe § s 500055l
Joee 53 sl yd i ol 5 addllas S S o w3 1) 1ome slog, Ko 4y Lo MRNA Jsbos J3-ls JUis!
25 pleie slaasn ar (agys JS 51V +) 00l (w2 slogyy MRNA lao,s Ve wols (Lad Sdg i )0 (2ljomer 5o
il 509 w8 W8T o0 (§)15 50y o5 oo bl eolge Sl 5 )lins 50 85 plr isd (o 3l o2 (Jokos
(855 ol s ojlwl &y Jol slaalrazs ;o MRNA 15 b oo uxes (Lécuyer et al., 2007) wisd o
0315 LaniiS foiie HgmST b S ns o omas layg e diile saass MalS sls ol «(pseudopodia) w3ls sl
.(Medioni et al., 2012) slous
3 & S slE ] 5l s g i 3 x5 9o sl MRNA LLolis b Jsku (5,0 MRNA (5,5 Gun
Ol 3590 40 ol Sledbl vszg cpl b oS oy a8 lalS bz, B o5 2SU «joseo alox 3 eblgu
5 05 Obe ey oo Heidari (2010) .5 )l 5925 8l Jslow ol slos Slhas ;5 RNA 550 sos il
Sl o gme Hla GlBIEST molie Judo g 4y 3o 5l oolaiwl b 554890 alire (slo pcs (60,5 )5 oS g

Silgen (ol ploii jo 4 Slo JIg5 Yeens woges (5,15 1) w0 o 55 ATAXIN-2 & oo iia EST

Qi W32 6lds Gl e lin GlauailS (e oo CanSl soges laools Sl jo g o (sl o S

A oS 50 ol e ool Sl aS s TolS Sl 50 pie olaug, S ‘U..Lz.—uj) ,97e sl (Heidari et al., 2012)

O, las Joo (S pe Sl 5l 050 4 daaidl yige 1 golaws cn T dgpitin a4 D655 9 Seass Jokw (i



a5 0l 97y (i waled (eiSTlesls lias cas 5l 950 ali-uly Hsmme s3le s (6l &Sy o (S
0 o Semlad Sloml gl 05 Ol ladsly (Sanlon )3 (cope A (20 Zdle 5| (polail g was oo (LA
o5 5 4 DNA 11, Sy ledlbl a5 azie s ooles slo "olo, aly" 51 518 (65 o MRNA Ll by oS
Sedsm sails 4 ax g b lojen alys o 8,Shee b s o sl MRNA S ol sl oo (g p yiw
(Keene & Tenenbaum, 2002) oS o oal,8 45 olo Scalen J S lp sl )5 20 cudle g digd dox )5
b 52 50 plete (68 5o i 1o 93 (SOl Sla0); (md9e Ol Bk i )0 &S Sl ond et
ol 1, 555 sanndsh eyl by anlis 19 1y (o5 sl S 5l o5 2 FUCUS slogg ol 055 oo oS5
G alax 5l Lawdly Led slim] somme a357 b (sl sns: e ppme oSt b ol yan a8 ol su somlie S o
2 RNA lo JsSge o)) ael @598 099505 19 (oSHF (s5lmisog il loitl 4 S 0ime @595 (S
3 ook 75 5 S 5 (095 oo g IS (i il i 5 (il 5, 4 35T MRNA i 52) 555
Al oo Tl oo an g o] 5l a5, Jshe a5 "l dilate Coons 4y (3 5l oads gt Jsho o)lso (o152
5 J& alox 3l axis odzmn sbbanl B Seles Jols RNA 5 s il ol (Shaw & Quatrano, 1996)
5 5 Sl53 S Suxbye S o elsil (36 333 S 5 Sl doz i 5 (5 S ibun MRNA Jli
Srdcgomes Slogzge plo wile 1 HlalS j0 a5 sges JYaiw| les oo g, cpl 5ojle oo 0B, o Sles (sog0>
Sl o 4y old by Ceos |y o Jobos g 05l 0 428 )3 118 CBue el sl isw sl MRNA I glais
s 3l saaz Y (l am o B 008 5 S5mml b5 aled IS Cens d (sl sume g jasli 5 il
3 Glod S ok 4y awl (Sas el paiass s o Jobo & pazie 0l 0 jgad bl o a5 Jele 2D
oot ol S e ez LS s i) ol o | ATAXIN-2 25 5 ail axils sgog b Jskes glssl 51 g bouns
5 Slee oS amo oo 5l 5 ol S5 5l pletie cl> G lsie 4 (rd90 dez 5 y0 | ATAXIN-2. Jlei>! i
IS sl 65950 913 S 05 Ol eeats S o s5a0l Gl e (g iy SBllanil 5 LS 2B L1 03
S5l 42 bssyo MBI ol 5 a3 S o ablio 355 Lama 15 Senis b Sogmge (slo sk o Gosb
Trifolium pratense j» 8 ;o ,o 1, LSMAD (pes 3479 MEME dcgozxe 3 MAST 5 b 5l oais (slS sl
C- oo ¢ Ipomoea nil ,o |, SM domain 5 LsmAD ..o g5 ,» Macleaya cordata,s |, SM domain ..o
e S50 Gl Wlgs e o 5glS sla S ol | 4y bgs e Sledbl o ST oL Lis Artemisia annua s | terminal

il Suho MRNA qedglio o ATAXIN-2 (clo puiy y (i



cer il 09 30 i g pl LB s gioow i LS o ATAXIN-2 g oo Hlsle LT kulgy Y7

VY ol p oo (2L slaaisS 50 ATAXIN-Z slacrsSsn (rand Jelod 5 2325 5 p955 (om0 42 anlllae ()]
S5 b ol (S LS 0 Solei )| sla Jlgs ) ol Slwlis sas Gl aiss $O j0 oufign Jls
SIS £ 90 9 ad cdaliie gy oolgils cpl 5l 5003l U ladiss > j0 and b oad obxl pei (JelSS olays,
oS esi)) ol el lsise |y ol o Slas ool iy o s tio ATAXIN-2 (gl yeig s 51 DS
o3l b S5 1l g sk 523 Sglicte a5 43 45 LS 55 45 LSMAD s52g pas 3,5 bzl ATAXIN-2
aisls 3l g bl S Uacl ATAXIN-2 oo o) a4y Cand | s nloie (60,8ee sl SS9 el o 510
Heidari ) wiS oo wal,3 1, 05290 (slagy aegamma 5l (gimmy® Sy )38 g0 3l Lasiine Sy o p o5 (2955
7S g, o)l pwlel (il Bas gy o, Sles i 50 aiig - omie . Jels (Bt al., 2019-2020
Gluoguzme 0l g (P2 o Colly (G0 jud G......._el 422) TAP (60,02 ¥ jeze) Y2H m_;"»-.:-‘-.:—“" Laas sk
b (S sboo Sos; Jolds o Sibejsiilan labg, conlple )ls ) 095 o5 0,08 5 (b At o wiibe
S oo (53 S UKo JI (1o pne 5 (g p 0 Shes (0D (pdg; 4 Sanl SGSekS Sy
J—ate Sl n plpie 4 05 oo Wil G g2 oS @iz ;0 &S ATAXIN-2 5 Slos (gl (0l 5
S gy il ol 185 cemwDhgiw MRNA o jo a5 0 b e i (RNA binding) RNA 4 cais
25 6l a4 MRNA alBlas sleacgasa ol 418 Bas jo cwl Saws (RPBS) RNA & oaigi J—ato
doz Wi s (2l I uld a ezl b lasetsn e ool gl (JiSew Sl Ll o a8 as b sl
5 Ja sloanze 2al5 o)l Jobw S sl a5 BB Cuje piiz bt n sl 4 b MRNA Ul e
S yole 00 enad Jelge 990 )3 0529 4 cwlio Jore & MRNA (o 51 13 (35 Ol 5l (655 sl JUasl
S e Jige |y iz o5l b d s Ll Ly 45 s | o oanliis Slogzge 51 g0l ;8 1y ciew | pio
023 e lio log 5 Lad 4o ) 05 ol (335 pelats 1Sl 45 sl oyl MRNA 0l 18 Bas s odas Caje oS
P5sn Slossly Ka by (53,935 (slo oo o 51y a5 1 g Sy bl 2l o5dle 135
o5 dox S alpodle il b (S slaasie sl platte (ple sl S | (See 48 5 IS waz lagnts
) lisee slaasly s Oloyen doz 5 (Bl g avd i |) lacnaiy y cdale (JoSdgeg,Sle slopoShiaS o Wil o0
50 el Glcd iy sl lo,e5 5 s0b ) Gl 5l odad g0 i G sl oad S35 lge ples A WS g3

Heidari ) cowl 03905 Jagend 1) 3599 ,90 calizes ol pos Joiumo slocys olulils 5 (g5lulas o S5 £935 oy p



C.a).a oL.f B ‘j‘)w? :L:l.?uL..S e )‘.)‘S.J.o usl.aa 9 ULJ u.....u‘)ﬂ‘ La ATAXIN-2 u—)—:—'j)—) aS L>r.;—| )l (et al., 2017
2ol Slallas sliwly 1o o gilolaz ar Cad (g5 oo o g i LS jo T o,8ee g o Slobs

6)‘}'{"“%
S e 6 Sl S5l g 5l ol (sl oliile,S anly oSl 5T olSetols 3l i HFsiunysi

&L p)l
Alad el ol s 45 S o el By s

&b

Albrecht, M., Golatta, M., Wiillner, U. and Lengauer, T. (2004). Structural and functional analysis of
ataxin-2 and ataxin-3. Eur. j. biochem., 271(15): 3155-3170.

Bailey, T.L, Johnson. J., Grant, C.E. and Noble, W.S. (2015). The MEME Suite. Nucleic Acids Res., 43:
W39-49.

Brown, D. and Sjolander, K. (2006). Functional classification using phylogenomic inference. PLoS
Comput. Biol., 30: 2(6): e77.

Camacho, C., Coulouris, G., Avagyan, V., Ma, N., Papadopoulos, J. and Bealer, K., et al. (2009). BLAST+:
architecture and applications. BMC Bioinfor., 10: 421.

Capella-Gutierrez, S., Silla-Martinez, J.M, Gabaldon, T. (2009). trimAl: a tool for automated alignment
trimming in large-scale phylogenetic analyses. Bioinform., 25(15): 1972-3.

Chothia, C., Gough, J., Vogel, C. and Teichmann, S.A. (2003). Evolution of the protein repertoire. Sci.,
300(5626): 1701-1703.

Eddy, S.R. (2011). Accelerated Profile HMM Searches. PLoS Comput. Biol., 7(10): e1002195.

Engelhardt, B.E., Jordan, M.l., Repo, S.T. and Brenner, S.E. (2009). Phylogenetic molecular function
annotation. Journal of physics. Conference series, 180(1), 12024.

Finn, R.D., Coggill, P., Eberhardt, R. Y., Eddy, S. R., Mistry, J., Mitchell, A. L. et al. (2016). The Pfam
protein family database: towards a more sustainable future. Nucleic Acids Res., 44(D1): D279-85.

Heidari, Sh. (2010). A study of gene expression and functional genomics of different in vitro morphogenesis
pathways by analyzing expressed sequence tags (ESTs). MSc. Thesis on Agricultural Science,
Depatment of Plant breeding, Shiraz university, 380P.

Heidari, Sh., Azizinezhad, R. and Haghparast, R. (2017). Investigation on genetic diversity in Triticum
turgidum L. var. durum using agro-morphological characters and molecular markers. Indian J. Genet.
Plant Breed.,77(2): 242-250.



ceeSilw oy 3O (iigp (pl cdlBS ‘;Lobl o (LS 5o ATAXIN-2 o9y oo HLS e  JLolSS Lylg, YA

Heidari, Sh., Azizinezhad, R., Haghparast, R. and P. Heidari. (2019). Evaluation of the association among
yield and contributing characters through path coefficient analysis in advanced lines of durum wheat
under diverse conditions. J. Anim. Plant Sci., 29(5): 1325-1335.

Heidari, Sh., Heidari, P., Azizinezhad, R., Etminan, A. and Khosroshahli, M. (2020). Assessment of genetic
variability, heritability and genetic advance for agro-morphological and some in-vitro related-traits in
durum wheat. Bulg. J. Agric. Sci., 26(1): 120-127.

Heidary, P., Maleki Zanjani, B., Heidary, S. (2012). A study of gene expression and functional genomics
of wheat, rice, cotton and festuca plants under drought stress by analyzing expressed sequence tags
(EST). modern genetics journal (mgj), 7(2 (29)): 129-140.

Imai, K. and Nakai, K. (2010). Prediction of subcellular locations of proteins: where to proceed?
Proteomics, 10: 3970-3983.

Jeffery, W. R., Tomlinson, C. R. and Brodeur, R. D. (1983). Localization of actin messenger RNA during
early ascidian development. Dev. Biol., 99: 408-417.

Jiménez-Lopez, D. and Guzman, P. (2014). Insights into the evolution and domain structure of ATAXIN-
2 proteins across eukaryotes. BMC research notes, 7, 453.

Kandler-Singer, I. and Kalthoff, K. (1976). RNase sensitivity of an anterior morphogenetic determinant in
an insect egg (Smittia sp., Chironomidae, Diptera). Proc. Natl. Acad. Sci. USA, 73: 3739-3743.
Katoh, K., Standley, D. M. (2013). MAFFT multiple sequence alignment software version 7: improvements

in performance and usability. Mol. Biol. Evol., 30(4): 772-80

Keene, J. D. and Tenenbaum, S. A. (2002). Eukaryotic mRNPs may represent posttranscriptional operons.
Mol. Cell, 9: 1161-1167.

Kiehl, T. R., Nechiporuk, A., Figueroa, K. P., Keating, M. T., Huynh, D. P. and Pulst, S. M.
(2006). Generation and characterization of Sca2 (ATAXIN-2) knockout mice. Biochem. Biophys.
Res. Commun., 339(1): 17-24.

Kiehl, T. R., Shibata, H. and Pulst, S. M. (2000). The ortholog of human ATAXIN-2 is essential for early
embryonic patterning in C. elegans. J. Mol. Neurosci., 15(3) :231-41.

Lastres-Becker, 1., Riib, U. and Auburger, G. (2008). Spinocerebellar ataxia 2 (SCA2). Cerebellum, 7: 115-
124.

Lécuyer, E., Yoshida, H., Parthasarathy, N., Alm, C., Babak, T., Cerovina, T., Hughes, T. R., Tomancak,
P., Krause, H. M. (2007). Global analysis of mRNA localization reveals a prominent role in organizing
cellular architecture and function. Cell, 131: 174-187.

Li, Y. R., King, O. D., Shorter, J. and Gitler, A. D. (2013). Stress granules as crucibles of ALS pathogenesis.
J. Cell Biol., 201(3): 361-372.

Marchler-Bauer, A., Zheng, C., Chitsaz, F., Derbyshire, M. K., Geer, L. Y, Geer, R. C. et al. (2013). CDD:
conserved domains and protein three-dimensional structure. Nucleic Acids Res., 41: D348-52.

Medioni, C., Mowry, K. and Besse, F. (2012). Principles and roles of mRNA localization in animal
development. Development (Cambridge, England), 139(18): 3263-3276.



Nadzirin, N. and Firdaus-Raih, M. (2012). Proteins of unknown function in the Protein Data Bank (PDB):
an inventory of true uncharacterized proteins and computational tools for their analysis. International
journal of molecular sciences, 13(10): 12761-12772.

Nonhoff, U., Ralser, M., Welzel, F., Piccini, 1., Balzereit, D., Yaspo, M. L., Lehrach, H. and Krobitsch, S.
(2007). Ataxin-2 interacts with the DEAD/H-box RNA helicase DDX6 and interferes with P-bodies
and stress granules. Mol. Biol. Cell, 18(4):1385-96.

Palacios, I. M. and St Johnston, D. (2001). Getting the message across: the intracellular localization of
mRNAs in higher eukaryotes. Annu. Rev. Cell Dev. Biol., 17: 569-614.

Retief, J. D. (2000). Phylogenetic Analysis Using PHYLIP. In: Misener S., Krawetz S.A. (eds)
Bioinformatics Methods and Protocols. Methods Mol. Biol., 132. Humana Press, Totowa, NJ.

Shaw, S. L. and Quatrano, R. S. (1996). The role of targeted secretion in the establishment of cell polarity
and the orientation of the division plane in Fucus zygotes. Development, 122: 2623-2630.

von Mering, C., Huynen, M., Jaeggi, D., Schmidt, S., Bork, P. and Snel, B. (2003). STRING: a database of
predicted functional associations between proteins. Nucleic Acids Res., 31(1): 258-261.

Wong, K. C. (2019). Big data challenges in genome informatics. Biophys. Rev., 11(1): 51-54.



40 / The Quarterly Scientific Journal of Applied Biology, Volume 35, Issue 3, Ser. 72, autumn 2022

Evolutionary relationships of the ATAXIN-2 protein domain structure in plants: A possible
insight into the involvement of this protein in localized translation in rice (Oryza sativa)
plant embryogenesis process
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Abstract
Introduction: With the development of high-throughput sequencing technologies, sequence data is collected
at a high rate and their functional annotation remains a major challenge. The ATXN2 gene encodes a protein with an
unknown function in rice (Oryza sativa). The aim of this study was to determine the structure of the domain and predict
the function of this protein. Methods: The sequence motif phylogenetic tree with 164 ATAXIN-2 amino acid sequences
from 45 plant species was analyzed by MEME Suite and Phylip software. Results and discussion: The results revealed
two general classes of ATAXIN-2 proteins. The absence of the LsmAD domain in one class may confer distinct
functional characteristics compared to another ATAXIN-2 class. In this study, the function of ATAXIN-2 was found to
be RNA binding protein that plays a role in the regulation of cytoplasmic mRNA in rice embryogenesis. Findings from
this study could be the basis for research on the function of this protein in targeting separate subsets of mMRNA to
subcellular locations in plants, which are recruited by embryonic bipolar cells to establish specific functional

compartments.
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Figure 2. Diagram obtained from GC-Mass analysis of methanolic extract of rosemary leaves
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Figure 3. Diagram obtained from GC-Mass analysis of rosemary leaf essential oil
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Table 3: Possible compounds in rosemary leaf essential oil obtained from GC-Mass analysis
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Table 4- Comparison of rosemary extract and essential oil compositions
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Figure 4. Inhibitory effect of rosemary extract against bacterial strains by Disk diffusion methods
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Figure 5. Determination of MIC of rosemary extract and essential oil against human pathogenic bacterial strains
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Figure 6. Determination of MIC of rosemary extract and essential oil against plant pathogenic bacterial strains
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Table 5. Comparison of MIC of rosemary extract and essential oil against pathogenic bacterial strains
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(Rosmarinus officinalis L.) extract and essential oil on plant pathogens (Xanthomonas
compestris and Pseudomonas syringae) and human pathogens (Staphylococcus aureus and
Escherichia coli)
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Abstract

ntroduction: Rosemary (Rosmarinus officinalis L.) is a valuable medicinal plant. This study aimed to
com;@the chemical composition and antimicrobial effects of rosemary metabolic extract and essential oil against
plant and human pathogens. Methods: the compounds of methanolic extract and rosemary leaf essential oil were
identified by GC-Mass, the antibacterial effects of essential oil and extract were measured by disk diffusion method,
and the minimum inhibitory concentration (MIC) of rosemary essential oil and extract was measured. Analysis of
variance and Duncan's test were used for statistical evaluation of data. Results and discussion. Alpha-Pinene,
Verbonone, Bornyl acetate, Camphor, Limonene, Caryophyllene, beta-pinene, beta-Myrcene, L-borneol, Camphene
are the main constituents of the extract and alpha-pinene, camphor, bornyl acetate and eucalyptol, Camphene,
Caryophyllene, Limonene, beta-pinene were the main essential oil of rosemary leaf. Rosemary extract showed the
highest and lowest inhibitory effect against Escherichia coli and Xanthomonas compestris. In the case of

Staphylococcus aureus, Pseudomonas syringe, and Xanthomonas compestris, the results show that the essential oil

has the same inhibitory ability against these three strains, and the ability of the extract to inhibit human pathogens is
significantly higher than that of plant pathogens. Rosemary extract and essential oil can be used as a solution to
control plant and human diseases.

Keywords: Alpha-Pinene, Antibacterial effects, Camphor, inhibition @
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Figure 2. In the phylogeny tree, the isoforms of the VMAT molecule in invertebrates and vertebrates that

are located in the same neighborhood have been identified (yellow box).
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Abstract

Introduction: Study of behavioral genetics, neurophysiology and neurophilosophy as well as comprehensive
applications of empirical tools for describing the foundations of spirituality beings have posed serious questions and
ambiguities about the origin and nature of faith. Methods: Dean Hamer (1951-) aimed to identify meaningful
correlations between behavioral genes and profound experiences. According to Hamer, the VMAT?2 gene or God's
gene plays a key role in spiritual and faith experiences. The present paper seeks to measure and evaluate the theory of
God gene and tendency towards faith. Results & discussion: Overall, the role of genes in the functioning of the mind
in the occurrence of semantic and faith actions cannot be denied and gave it a zero degree role. There are competing
theories set forth against Hamer's theory, proving that basic beliefs and faiths are not genetically rooted nor inherited
whatsoever. The available information on gene polymorphisms cannot provide a complete explanation of the processes
of personality and faith-oriented spirituality. Rather, physicalist descriptions are exclusive to the physical aspects and

not the extracorporeal and semantic aspects of human.
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Table 1: The effect of different amounts of Bioaqua probiotic on silver carp growth indices
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Table 4: The effect of different amounts of Bioaqua probiotic on silver carp biochemical factors
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Table 5: The effect of different amounts of Bioaqua probiotic supplement on the physicochemical
parameters of carp culture pond water
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Evaluation of Bio-Aqua probiotic on growth performances and survival,
carcass quality, chemical composition, blood and biochemical parameters of
silver carp (Hypophthalmichthys molitrix) and hysico-chemical factors of pond

water
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Abstract

This study was performed to investigate the effect of Bio-Aqua ® probiotic on growth performances, proximate
factors, hematological and biochemical indices of silver carp and also physicochemical parameters of pond culture.

Fish weighting 1+0.1g were reared in different ponds include 3 doses of Bio Aqua in each one during 4 montls. The
treatments were Control, (T1:250 g/ha), (T2:350 g/ha) and (T3:450 g/ha). The obtained results showed that SGR
(Specific Growth Rate), DGR (Daily Growth Rate), WG (Weight Gain), FCR (Feed Conversion Ratio) and (Survival
Rate) and blood and biochemical indices were significantly higher in treatment 3 (450 g/ha) (p<0.05). There was also
a significant difference in carcass chemical composition (percentage of crude protein and moisture content) of silver
carp in treatments 2 and 3 compared to the control and 1 (p <0.05). In addition, the use of 450 g of Bio-Aqu ® / ha (in
treatment 3) caused a significant reduction in TSS, BOD, COD, nitrite and water phosphate compared to other
experimental treatments (p <0.05). It was concluded that the effects of Bio-Aqua ® probiotics, especially in T3 (450

g/ha) on growth indices, survival, carcass quality, blood and biochemical indices as well as physicochemical indices

of water are desirable and can be used in fish farming sites.

Keywords: BioAqua probiotics, Blood parameters, Body composition, Growth performances, Silver carp
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Figure 1: (A) Treatment of Millet seeds with different protective solutions before cryopreservation, (B),
(C) Millet seed samples cultured in Petri dishes containing the filter paper after cryopreservation.
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Table 1- Variance Analysis of the effect of Treatment time and type of Protective Solution on Germination
percentage, Root Length and Shoot length in Millet Seeds
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Table 2- Mean Comparison of effect of Treatment duration on Germination percentage, Root length and
shoot length of Millet seeds

Gosils) azaile Jsb (o gile) azasy, Jsb ilsz o) (48,35) jlod Jloel oo
Y- +£0.02¢ 3.98+0.05b 0.45+0.00 ¢ 20
2.38+0.03a 431+0.05a 0.51+0.00 be 40
2.30+0.03 b 433+0.05a 0.81+0.00 a 60
243+0.03a 432+0.05a 0.62+0.00b 80
2.17+0.00 ¢ 4.13+0.01 ab 0.58 +0.02 be 100

03 oS az il g azaiy; Job Cudio (g9, oniiSedablne Jolno g9 Ol F1 (paSileo dunlio - ¥ Jgur
Table 3- Comparison of the Average effects of type of Protective Solution on the Root and Shoot length
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Table 4- Comparison of the Average double Interaction effects of Treatment time and type of Protective
Solution on the Trait of Root length in Millet seeds
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Table 5- Comparison of the Average interaction effects of Treatment time and the type of Protective
Solution on the Shoot length Trait in Millet Seeds
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Table 6- Comparison of the Average double Interaction effects of Treatment time and type of Protective
Solution on the Germination Percentage trait of Millet Seeds
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Figure 4- Comparison of the effect of time on the Germination Percentage of Millet Seeds treated by two
types of Protective Solutions
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Abstract @

Introduction: Preservation of plant genetic resources is of particular importance. By applying ultra-cold seed storage
techniques, seeds can be stored for a long time at a much lower cost. In the present study, the cryopreservation of
millet seeds by a verification method was investigated. Materials and Methods: The experiment in factorial format
(with two factors, the first factor in two levels of dewatering solution (PVS2 and PVS3) and the second factor in
dewatering times in five- time levels (20, 40, 60, 80, and 100 minutes) and with a completely randomized design and
it was done with three repetitions. Result and Discussion: The results of the analysis of variance showed that all traits
(root length, stem length, and germination percentage) were significant in terms of treatment time at the level of 1%
probability. Also, the type of solution was significant for root length and shoot length and the interaction effect of
treatment time in solution type was significant only for shoot length at the level of 1% probability. Treatment of millet
seeds with protective solutions for 60 minutes indicated the highest germination rate compared to other treatments.
The results showed that seeds treated with PVS3 solution had shorter stem length but longer root length than PVS2
solution. Total Resulting: In general, cryopreservation can be considered as an appropriate method to protect the
germplasm of millet. PVS3 solution had the highest average germination percentage at 60 minutes, which is the best

treatment composition for long-term storage of millet.

Keyword: Cryopreservation, Germplasm, Millet, Preservative Solution, Verification.
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Figure 1: Different stages of cultivation and isolation of endophytic fungi from different parts of the Hazel
plant. a: Hazel plant, b: Sterilization of different parts of the plant, c: Cultivation on PDA medium, d-e:
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Figure 2: Different steps a: Extraction of fungal DNA, b: PCR reaction, c: Sequencing of ITS
regions of endophytic fungi.
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Abstract

Introduction: Cinnamic acid, coumaric acid, ferulic acid, caffeic acid are of hydroxy-cinnamic acid derivatives with
strong antioxidant properties. A few reports are available on the content and types of phenolic acids in endophytic
fungi. The present study has been focused on the isolation of endophytic fungi from hazelnut (Corylus avellana
L.), identification and measurement of their phenolic acids.

Materials and methods: Molecular identification of the fungi was achieved based on ITS primers and the presence
of cinnamic acid derivatives was studied by HPLC method.

Results and discussion: Twelve phenolic acid-producing endophytic fungi were isolated and intracellular and
extracellular amounts of above-mentioned compounds was monitored. Among the isolated endophytes,
Alternaria sp. showed the highest amount of cinnamic acid (303ug / g Fw) and caffeic acid (17 pug / g Fw). It was
also noteworthy that one hundred percent of phenolic acids produced by Fusarium sp. and Stemphylium sp., was
released into the media of these fungi. Regarding to the cost effective and fast growth of endophyes, they can be

introduced as alternative resources for commercial-scale production and extraction process of phenolic acids.

Keywords: Caffeic acid, Coumaric acid, Endophytic fungi, Ferulic acid, Hydroxy cinnamic acid
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Abstract

Despitng history of medicinal use of Lepdium vesicarium, the phenolic compounds and biological activity
studies have not been performed on different organs of the plant. So, after obtaining methanolic extract of the different
organs (root, leave, stem, branch, and seed), the total phenolic and flavonoid contents were assayed by
spectrophotometric methods, and antioxidant and cytotoxic properties were evaluated by DPPH and MTT methods,
respectively, and then free and esterified phenolic acids were analyzed by HPLC. According to the results, the
methanolic extracts of seed and leaf had the highest total phenolic content, and the maximum flavonoid content was
related to the stem and seed extracts. The investigation of antioxidant and cytotoxic activity against MCF-7 cells
showed that the highest antioxidant activity was related to the methanolic extract of seed, and extracts of stem and seed
had the highest cytotoxic activity. The results of phenolic acids analysis indicated that caffeic acid with the amounts
of 1.44+0.16 and 1.11+0.09 mg/g dry weight was the main free phenolic acids in the leaf and branch extracts,
respectively. Also, salycilic acid and m-coumaric acid with the amounts of 0.98+0.07 and 0.95+0.07 mg/g dry weight
were the predominant esterified phenolic acid in the root and branch extracts, respectively. Therefore, based on the
results, seeds have the highest phenolic compounds, including caffeic, ferulic and gallic acids and due to its high

antioxidant potential and cytotoxicity, it can be used in the pharmaceutical and food industries.
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Abstract

Introduction: Agrol@rium—mediated transformation is an efficient technology for induction of hairy roots in plants.
In the present study, the effect of Agrobacterium rhizogenes strains and explant type on hairy root induction in alfalfa
was investigated.

Methods: A factorial experiment was conducted in a completely randomized design with three replications in Islamic
Azad University, Sabzevar Branch. The studied factors were Agrobacterium rhizogenes strains at four levels (A13,
318, 15834 and A4) and explant type at two levels (trifoliate leaf and hypocotyl).

Results and discussion: The highest percentage of hairy root induction was obtained in leaf explants inoculated with
bacterial strain A4, which was significantly higher than other strains of Agrobacterium rhizogenes. Inoculation with
bacterial strain 318 caused the least induction of hairy roots in leaf explants and hypocotyl. Bacterial strains A13 and
15834 produced the highest number of hairy roots per leaf and hypocotyl explants, respectively. The lowest number of
hairy roots in leaf explants was produced under inoculation with 318 strain. The highest and lowest hairy root length
in leaf explants, were observed under inoculation with bacterial strains A4 and 318, respectively. In hypocotyl
explants, there was no significant difference between strains of Agrobacterium rhizogenes in terms of number and
length of hairy roots. The results of separation of PCR products using gel electrophoresis, confirmed the presence of
rolB gene in the genome of hairy root cells. According to the results, inoculation of leaf explants with A4 strain of
Agrobacterium rhizogenes is recommended to produce hairy roots in alfalfa.

Keywords: Bacterial strain, Explant, Hypocotyl, Plasmid, Transformation
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Abstract

Background: The growth-promoting endophytic bacteria are highly regarded as bio-fertilizers. The aim of this study
was to identify safflower endophytic bacteria and to detect their effects on seed germination and plant growth.
Methods: Endophytic strains were isolated from safflower roots and their auxin production and phosphate solubility
were evaluated. The effects of isolates were evaluated on the safflower seed germination and growth. Also, the activity
of enzymes produced by the selected isolates were investigated. The antifungal effects of endophytic isolates were also
evaluated by pour plate method.

Results: Endophytic bacteria including Micrococcus luteus, Pseudomonas corrugata, Pseudomonas fluorescens,
Pseudomonas brassicacearum, and Bacillus megatrium were isolated from safflower roots. In the treatments with
Bacillus megatrium NMR isolate, the mean of germinated seeds by exposure to the concentration of 10° cfu/ml was
significantly higher than concentration of 108 cfu/ml. Coleoptile length and root length in the control group were
significantly shorter than the treatment groups. There was a direct relationship between the amount of auxin produced
by endophytic isolates and their ability for phosphate solubility with increasing safflower coleoptile and root length,
and germinated seeds. Pseudomonas brasicacearum NMR isolate produced all the four enzymes, pectinase, amylase,
protease and xylanase. The Pseudomonas fluorescence NMR with the most effectiveness inhibited the growth of
Aspergillus niger by 30.76%.

Conclusion: The isolated endophytic bacteria in the present study are suggested as stimulants of plant growth in the

field due to their ability to produce auxin and to dissolve phosphate and their direct effect on safflower growth factors.

Key words: Antifungal effect, Growth-promoting bacteria, Plant root, Safflower
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