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Table1- Amino acid similarity of obtained Rgt2p with other amino acid sequences in different yeast strains

ol o kel 05 olasl b 45 ol alis Ao S ho s
Acc. number gene Yeast strain Similarity | dentity
CAY78369.1 Rat2p Saccharomyces cerevisiae 99 99
EC1118
ED708408.1 Rgt2p S. cP301 100 99
EHNO08207.1 Rat2p S. ¢ x Skudriavzevii VIN7 99 99
EEU08513.1 Rat2p S.cJAY291 99 99
NP 010143.1 Rat2p S. ¢ S288¢c 99 99
EWG86946.1 Rat2p S. c RO08 99 99
GAA22109.1 Rat2p S. c Kyokai no. 7 99 99
EGA59412.1 Rat2p S. ¢ FostersB 99 99
EHNO033394.1 Rgt2p S. ¢ x Skudriavzevii VIN7 87 99
EGA79645.1 Rgt2p S.cVin13 99 76
EEU05315.1 Snf3p S.cJAY291 64 89
EWG91618.1 Snf3p S. cP301 64 89
GAA22058.1 Snf3p S. c Kyokai no. 7 64 89
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Figure 4- Electrophoresis of PCR product by using specific primers of
RGT2 gene on recombinant colonies after transformation with ligation
product and growing on selectable media, the observation of 2292bp band
confirmed physical presence of cloned vector into colonies. 1, 2, 3, 4 are
four independent replications. M(Kb) is 1kb DNA ladder 500 to 10000bp.
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Figure 5- Electrophoresis of PCR product by using specific primers of
RGT2 gene on extracted recombinant plasmid, the observation of 2292bp
band confirmed physical presence of cloned fragment into colonies. 1, 2,
3, 4 are four independent replications. M(Kb) is 1kb DNA ladder 500 to
10000bp.
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Figure 3- Electrophoresis of PCR product resulting from RGT2 gene
amplification with specific designed primers, 2292bp band Corresponds
to expected size. 1, 2, 3, 4 are four independent replications. M(Kb) is
1kb DNA ladder 500 to 10000bp.
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Figure 7- Electrophoresis of recombinant plasmid (pGBKT7+RGT2)
digested with Pstl and Ncol restriction enzymes, the observation of
2292bp band confirmed physical presence of cloned fragment. M(KDb) is
1kb DNA ladder 500 to 10000bp.
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Figure 6- Electrophoresis of recombinant plasmid digested with Pstl and
Ncol restriction enzymes, the observation of 2292bp band confirmed
physical presence of cloned fragment. M(Kb) is 1kb DNA ladder 500 to
10000bp.

sl JlF @b ad dbol Gb s S e 4 IS e Gl
Sy ——RGT2 85 ¢l — . SP6 s T7 S5 21 L
ol 5J_5)\J5 Cppdge 45 54 ol Ji‘lihw' PGEM-T daudly
So s 2l LB TT Can 3ATG Ll 05 5 il
L 05 ol aelsl 53 0l oo 5o 1y sl VEY L 55
PGBKT7 4wy ;3 Neol 5 Pstl 2 slacsla sl sl
oo Sl el gilwailaas andad AU (ol b S (giladilaan
MCS 5, b 53 ;3 45 Neol 5 Pstl 5 o551 53 b a3
@B (\/ Jg_,‘;:) J A.)u.:_w‘ JJ‘J ‘)\JJ pGBKT7 .o\.:a_,\.«:)ki
S el b sdal s 00855 aberd 5 S sla S
E) IS W4 wbu Jﬁjj)ﬂ O)_} aS sls olis ProtParam MLJ;
d)_pjeLRthp u.:.ﬁjﬂ Y Y u—‘fu:*:—l &aﬁ,;‘gbﬁ‘ alads
AYIVY s 3 5 4 CararHsgosNorro1126S23 (J s— 5
SialesT ) 53 0T (G lubl astls 5o O/FA 5 O 53l 4ksS
)“J‘_.’.L.’. L;[_hw.isjﬁ 4.:_\») BE) d.x_dl; u_aY'f‘/Y'ax )j.)\_>- B

DR LS"\:‘-.'V-:“‘-E

WAF lunsl 5 5le /1 0lod 1§ 099 (s 5 (Sroal 9 i (gt -



ME b s e

wRGTZ 05 6 T 59 (w2 9 Silwdiluor

FroolScale culpul fors umer =esgueno -

Hehotk. - Kutc & Doclittlo -

Soare

@ 1e@ saa @@ 4E@ =T s@@ Fao
FosSition

Rat2p .55, J s Hydropathic axls ., -A Ko

Figure 8- Survey on Hydropathic index of Rgt2 protein sequence.
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Figure 9- Two dimension topology of Rgt2p glucose sensor. Protein transduction domains are numbered from 1 to 12.
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HNDSONCLROREENSHL NP GROF GHHOGAEC T INHNNHPHRNAY TESTHDTEAKS TVACDDPNAYOISY THHEPAGDGATETTSILL SOPLPLRSHVHSYLVGIFVAVGGFLFGYDTGLINSTTOHPYVE
HHDSONCLROREENSHL HPGHDF GHHOGAREL T THHNHHPHRNAY TES THDTEAKS TVACDOPHAYOISY THREPAGDGATE TTSTLLSOPLPLRSNVHSYLYGTFVAVGGFLFGYDTGL INSTTOHPYVE
MNOSANCL ROREENSHL NP GNDF GHHOGREL T TNHNNAPHRNAY TES THOTERKSTYRCDOPNAYOTSY TNNEPAGDGATETTSTLLSOPLPLRSNYRSYLYGIFYRYGGFLFGYDTGL INSTTDHPYVE
HNDSONCLROREENSHL NP GNDF GHHOGREC T INHHNHPHRNAY TES THDTEAKSTVHCDDPHAYOISY THNEPAGDGAIETTSILL SOPLPLRSHYHSYLYGIFVAYGGFLFGYDTGLINSITOMPYVE
HNDSONCLROREENSHL NP GRDF GHHOGREC T THHNNHPHRNAY TES THDTEAKS TVHCDDPHAYOISY THREPAGDGATETTSILL SOPLPLRSHYHSYLVGIFVAVGGFLFGYDTGLINSITOHPYVE
HHDSANCLROREENSHLNPGHDF GHHOGAGE TTNHNNHPHRNAY TESTNDTEAKS IYHCDDPHAYOTSY THHEPAGDGATE T TSILLSQPLPLRSNVHSYLYGIFYAVGGFLFGYDTGLINSITORPYYE
HNDSONCLROREENSHL NP GHDF GHHOGREL T INHNNHPHRNAY TES THDTERKSTYHCDDPNAYOISY THNEPAGDGAIET TSILLSOPLPLRSNYHSYLYGLFYAYGGFLFGYDTGLINS ITDHPYYE
HNDSONCLROREENSHL NP GHDF GHHOGREC T INHNNHPHRNAY TES THDTERKS TVHCDDPNAYOISY THHEPAGDGAIETTSILL SOPLPLRSNYHSYLYGLFYAVGGFLFGYDTGLINSITOHPYVE
HHDSONCLROREENSHLNPGHDF GHHOGREL T LHHNNHPHENAY TES THDTERKS IVHCDDOPHAYOLSY THHEPAGDGALE T TSILLSOPLPLRSNVHSYLYGLFVAVGGFLFGYDTGLINS LTOHPYVE
HROSORCL RUREENSHL NP GNDF GHHOGReCTTNHNNHPHENAY TES THOTERKS TYRCDDPRAYOLSY THHEPAGDGALIET TSILLSOPLPLESNYHSYLYGIF YRYGGFLFGYDTRLINSTTDHPYYE
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TYIAPRHSYF TTSOTATLYSFLSLGTFFGALTAPYISOSYGREP TIRFSTAYIFSTGNSLOYASGGL YLLTYGRYISGIGIGITSAYYPL YORERADKNL RGATISSYOHATTIGLLYSSAYSOGTHSKN
TYIAPHHSYFTTSOTAILYSFLSLGTFFGALIAPYISDSYGREP TIHFSTAVIFSIGNSLOVASGGLYLLIVGRYISGIGIGITSAVYPL YOAEARDKHL RGATISSYOHATTIGLL VSSAVSOGTHSEN
TYIAPHHSYFTTSOIATLYSFLSLGTFFGALTAPYISOSYGREP TINFSTAVIFSIGNSLOYASGGELYLLIVGRYISGIGIGITSAVYPL YOREARDKNL RGATISSYOUATTIGLL YSSAVSOGTHSKN
TYIAPNHSYFTTSOTATLYSFLSLGTFFGALIAPYISDSYGREP TINFSTAVIFSIGNSLOVASGGLYLLIVGRYISGIGIGITSAYYPL YOREARDKNLRGATISSYOHATTIGLLYSSAYSOGTHSKH
TYIAPHHSYFTTSOIRILYSFLSLGTFFGALIAPYISDSYGREP TINFSTAVIFSIGNSLOYASGGLYLLIVGRYISGIGIGITSAYYPLYOREAROKNLRGALISSYOMATTIGLLYSSAYSOGTHSEN
TYIAPHHSYFTTSOIAILYSFLSLGTFFGALIAPYISDSYGREP TINFSTAVIFSIGNSLOVASGGLYLLIVGRYISGIGIGITSAVYPLYOAEAROKNLRGALISSYOMALITIGLL YSSAYSOGTHSEN
TYIAPNHSYF TTSOLAILYSFLSLGTFFGALIAPY ISOSYGRKP TINFSTAYVIFSIGNSLOYASGELVLLIVGRY ISGIGIGI ISAVYPLYORERAQKNLRGALISS YOMALT LGLLYSSAVSOGTHSKN
TYIAPRHSYF TTSOIALILYSFLSLGTFFGALIAPYISOSYGREP TIRFSTAYIFSIGNSLOYARSGELYLLIYGRY ISGIGIGLISAYYPLYOREAROKNL RGALISSYUHALTIGLLYSSAYSOGTHSEN
TYIAPHHSYFTTSOIALLYSFLSLGTFFGALIAPYISOSYGREP TINFSTAYIFSIGNSLOYASGGLYLLIVGRYISGIGIGIISAYYPLYOAEAROKNLRGALISSYOMATTIGLLYSSAYSOGTHSKEN
TYIAPHHSYF TTSOTALLYSFLSLGTFFGAL TAPYISOSYGREP TINFSTAVIFSTGNSLOVASGGELYLLIVGRYISGIGIGITSAYYPL YOREARDKNL RGALISSYOUATTIGLLYSSAVSOGTHSKN
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GPSSYRIPTGLOYYHSSILAVGHIFLPESPRYYVLKDELNKAAKSLSFLRGLPTEDPRLLEELVETKATYDYEASFGPSTLLOCFKTSENRPROTLRIF TGIALOAF QOASGINF IFYYGYNFFNNTGYD
GPSSYRIPTGLOYYHSSTLAYGHIFLPESPRYYVLKDELNKRAKSL SFLRGLPTEDPRLLEELYETKATYDYERSFGPSTLLOCFKTSENRPKOTLRIF TGIATOAF QOASGINF IF Y YGYNFFNNTGYD
GPSSYRIPIGLOYYHSSILAYGHIFLPESPRYYYLKDELNKARKSLSFLRGLPTEDPRLLEELVETKATYDYERSFGPSTLLOCFKTSENRPKOTLRIF TGIATOAF AOASGINF IFYYGYNFFNNTGYD
GPSSYRIPIGLOYYHSSILAVGNIFLPESPRYYVLKDELNKARKSLSFLRGLPTEDPRLLEEL VEIKATYDYEASFGPSTLLOCFKTSENRPKOILRIF TGIALOAF QOASGINF IFYYGYNFFNNTGYD
GPSSYRIPTGLOYYHSSILAYGHIFLPESPRYYVLKDELNKRAKSLSFLRGLPIKDPRLLEELVEIKATYDYERSFGPSTLLOCFKTSENRPKOTLRIFTGIALOAFQOASGINF IFYYGYNFFNNTGYD
GPSSYRIPIGLOYYHSSILAYGHIFLPESPRYYYLKDELNKAAKSLSFLRGLPTEDPRLLEELVEIKATYDYEASF GPSTLLOCFKTSENRPROILRIF TGIATOAF QOASGINF IF Y YGYNFFNNTGYD
GPSSYRIPIGLOYYHSSILAVGNIFLPESPRYYYLKDELNKARKSLSFLRGLPIEDPRLLEEL VEIKATYDYEASFGPSTLLOCFKTSENRPROILRIF TGIALOAF QOASGINF IFYYGYNFFNNTGYD
GPSSYRIPIGLOYVHSSILAVGHIFLPESPRYYVLKDELNKAAKSLSFLRGLPIEDPRLLEELVEIKATYDYEASFGPSTLLOCFKTSENRPKOILRIF TGIALOAF QOASGINF IF Y YGYNFFNNTGYD
GPSSYRIPIGLOYYHSSILAYGHIFLPESPRYYYLKDELNERRESLSFLRGLPTEDPRLLEELYE IKATYDYERSF GPSTLLOCFETSENRPEOILRIF TGIALOAF QOASGINF IFYYGYNFFNNTGYD
GPSSYRIPIGLAYYHSSILAYGRIFLPESPRYYYLKDELNKAAKSLSFLRGLPTeDPRLLEEL YEIKATYDYERSFGPSTLLOCFKTSENRPROTLRIF TRIATOAFOOASGINF IFYYGYNFFNNTGYD
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HSYLYSF ISYRYNYAFSIPGHYLVDRIGRRPYLLAGGY INATANLY IAIYGYSEGKTYYRSKIHIAF ICLF TARF SATHGGYYHYYSREL YPLGYRSKCTAICARANMLYNF ICALITPYIVDVGSHTSS
HSYLVSFISYRYNYAFSIPGHYLVDRTGRRPYLLAGGY INATANLY IRIVGYSEGKTYYASKINIAF ICLFIAAF SATHGGYYHYYSAEL YPLGYRSKCTAICARANMLYNFICALITPYIVOVGSHTSS
HSYLVSFISYRYNVAFSIPGHYLVORTGRRPYLLAGGY INATANL Y TATVGYSEGKTYVASKIHIAF ICLF TARF SATHGGYVHVYSAEL YPLGVRSKC TRICARANMLYNF ICALITPYIVOVGSHTSS
HSYLYSFISYRVNYAF SIPGHYLVORTGRRPYLLAGGYINATANL Y TATVGYSEGKTVYASKTHIAF ICLF TAAF SATHGGYVHYYSAEL YPLGVRSKC TRICARANHLYNFICALITPYIVDVGSHTSS
HSYLYSFISYRYNYAFSIPGHYLVDRTGRRFYLLAGGYINATANLY IATVGYSEGKTYYASKINIAF ICLFIARF SATHGGYYHVYSAEL YPLGYRSKCTRICARANMLYNFICALITPYIVOVGSHTSS
NSYLVSFISYRYNVAFSIPGHYLVDRIGRRPYLLAGGYINATANLY IATVGYSEGKTYVASKIHIAF ICLFIARF SATHGGYVHYYSAEL YPLGVRSKC TAICARANMLYNFICALITPYIVOVGSHTSS
HSYLYSFISYAVNYAF SIPGHYLVORIGRRPYLLAGGYVINATANL Y IATVGYSEGKTYYASKIHIAF ICLF IAAF SATHGGYVHYYSREL YPLGYRSKCTRICARANMLYNFTCALITPYIVDVGSHTSS
NSYLYSFISYRYNYAFSIPGHYLVDRIGRRPYLLAGGYINATANLYIATVGYSEGKTYYASKINIAF ICLFIAAFSATHGGYYHYYSREL YPLGYRSKCTATCARANMLYNFICALITPYIVDVGSHTSL
HSYLVSFISYRYNVAFSIPGHYLVDRIGRRFYLLAGGYINATANLY IAIVGYSEGKTYVASKINIAF ICLF IAAF SATHGGYYHYYSAEL YPLGYRSKCTAICARANMLYNFICALITPYIVOVGSHTSS
NSYLYSFISYRYNVAFSIPGHYLVDRIGRRPYLLAGGY INATANLY IATVGYSEGKTYYASKINIAF ICLFIAAF SATHGGYYHYYSAEL YPLGYRSKC TRICARANMLYNF ACALITPYIVOVGSHT S
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HGPKLFFIMGGLNVYAYIIVYFAVYE TRGL TLEE IDELFRKAPNSY LSSKHNKKIRKRCLAF PLSOOTEHKTHIKKAGKL DNNNSP IVODDSHN T IDYDGFLENOIOSHOHHIARDKGNGSL VNI IOTAP
HGPELFFIMGGELNYYAY LIVYFAVYE TRGL TLEE IDELFRKAPNSY ISSKHNKKIRKRCLAF PISUOLIEHK T HIKKAGKLONNNSP IVODDSHN IIDYDGF LENOIOSNDOHHIRADKGNGSLYNLIDTAP
HGPKIFF IMGGLNYYRYIYYYFAYYETRGL TLEEIDELFRKAPNSY ISSKHNKKIRKRCLAF PISOOTEHKTNIKKAGKLDNNNSP IYODDSHNTIDYDGF LENDIOSNDHHIAADKGNGSL YNIIDTAP
HGPKIFFIMGGLNYYAYIVVYFAVYE TRGL TLEETDEL FREKAPHSY ISSKHNKKIRKRCLAFPISOOTEHKTHIKXAGKL DNRNSP IVODDSHN I IDVDGEL ENOIOSHOHHIANDKGHNGSL VNI IOTAP
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HGPEIFFIHGGLNYYAYIYYYFAYYE TRGL TLEEIDELFRKAPNSY ISSKHNKKIRKRCLAFPISOOTERKTNIKNAGKL DNNNSP TYODDSHN I IDVDGEL ENOIOSHOHHIARDKGSGSL YN IOTAP
HGPEIFFIHGGLNYYAYIVYYFAVYE TRGL TLEEIDEL FREKAPNSYISSKHNKKIRKRCLAFPISOOTEMKTNIKNAGKL DHNNSP IVODDSHNTIDYDGFL ENOIOSHOHHIARDKGSGSL VNI IOTAP
HGPKYFFIHGGLNYYAYIVVYFAVYE TRGL TLEE IDELFRKAPHSY ISSKHNKKTRKRCLAFPISOOTENKTHIKNAGKL DNNNSP TVODDSHHTIDVDGF L ENOIOSNOHHIARDKGHGSL VNI TOXVP
HGPE! FFIHGGLNYYRYTYYYFAYYETRGL TLEETDEL FREAPNSYTSSKHNKKTRERCLAFPTSONTERKTNIKnAGKL DNNNSP TYODDSHNTIDYDGFLEND i O5SNOHATAADKGNGSL YNT T aP
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LTSTEFKPYEHPPYNYYDLGNGLGLNTYNRGPPSIIS0STOEF YEENDSSY YNNNTERNGANSYNT YHAGLINSPS TTSNDTSFSPSHNSNARTSSHUTSOLASKHSAYTSPO
LTSTEFKPYEHPPYNYYDLGNGLGLNTYNRGPPSIISDSTOEF YEENDSSY YNNNTERNGANSYNTYHAOLINSPSTTSNDTSFSPSHNSHARTSSHNMTSDLASKHSOYTSPO
LTSTEFKPYEHPPYNYYDLGHGLGLNTYNRGPPSIISDSTOEF YEENDSSY YNNNTERNGANSYNTYRAOLIHSPSTTSHDTSFSPSHNSHARTSSNHTSDLASKHSOYTSPO
LTSTEFKPYEHPPYNYYOLGHGLGLNTYNRGPPSTISDS TOEF YEEHDSSY YNNN TERNGANSYNTYHAOLINSPS TTSHOTSESPSHHSHARTSSHUTSOLASKHSOYTSPO
LTSTEFKPYEHPPYNYYDLGNGLGLNTYNRGPPSIISDSTOEF YEENDSSY YNNNTERNGANS YN TYHROLINSPSTTSHDTSFSPSHNSHAR TSSHNMTSDLASKRSAYTSPO
LTSTEFKPYEHPPYNYYDLGNGLGLNT YNRGPPSIISDSTOEF YEENDSSY YNNNTERNGANSYNTYHAOLINSPSTTSNDTLFSPSHNSHARTSSNHTSDLASKHSOYTSPO
LTSTEFKPYEHPPYHYVDLGNGLGLNTYNRGPPSIISDSTOEF YEENDSSY YNNN TERHGANSYN T YHAOL TRSSS TTSNDTSFSPSHNSHAR TSSHNHTSOLASKHSAY TSPO
LTSTEFKPYEHPPYNYYDLGHGLGLNTYNRGPPSTISOSTOEF YEENDSSY YNNN TERNGANSYNT YHAOLINSSS TTSNOTSESPSHNSHARTSSNHTSOLASKHSOY TSPO
LTSTEFKPXEHPPYHYYDLGNGLGLNT YNRGPPSIISDSTOEF YEENXSSY YNNNTERNGANSYNTYHAOLINSPSTTSNDTSFSPSHNSHARTSSNMTSOLASKHSOYTSPO
LTSTEFKPwEHPPYNYYDLGNGLGLNTYNRGPPSTISDS TOEF YEENdSSY YNNNTERNGANSYNTYRAOL IS pSTTSNDTsF SPSHNSHARTSSHNHTSDLASKHSOYTSPO

S e Sos sl sla RO2P Lo lasland Jis LPGEM-T dadly 55 ot ileailons ROE2P slacalind I slaslin is s -0 (S5

s e 0L deslin 5 e |y G315 3550 gla JIs =T s, MUltialign gast 51 estisel UNCBI s 5 4 50 CEFevisiae

Figure 10- The obtained Rgt2 Amino Acid sequence was aligned with other sequences of the same protein in S. cerevisiae by using of Multialign program.

Thelast row shows the consensus sequences after alignment.
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Figure 11- Phylogenic tree of Rgt2 amino acid sequence with other peer genes existed in NCBI for other strain of S. cerevisiae. Thistree was drawn by
MEGA4 software
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Figure 12- Phylogenic tree of RGT2 gene sequence from Iranian strain of S. cerevisiae with other hexose transporter genes existed in NCBI. This tree was
drawn by MEGAA4 software and accession humber of each gene was brought into parenthesis.
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Figure 1. Artemisinin synthesis pathway, by products and enzymes involved in the pathway.
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Gene Primer Primer sequence F/R [5'-3] Primer % Amplicon

name name Tm[°C] GC length [bp]

SQS AF302464 F-TTTGAAAGCAGTATTGAAACAC 51.3 318 192
R- CAGACAGCATCACGAAGC 52.8 55.6

DBR2 EU704257 F- CATCAACAAGCAAGCCCATTTC 56.5 455 125
R- GCGATAGTCTTCAACCACCTC 55.7 524

ACT U36376 F- AGTGCTCCTGGTTAGTTGTC 54.1 50 166
R- CTTGTTGCCTCGTAATCTTCG 54.7 476
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Figure 2. Artemisinin content in nanocobalt treatment, during different time courses.
* Different letters indicate significant differences in Duncan’s test.
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Figure 5. The expression levels of SQS gene in different times and concentrations of nanocobalt treatment. * Different letters

indicate significant differences in Duncan’s test.
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Figure 6. The expression levels of SQS gene in nano
chitosan treatments. *Different letters indicate significant
differences in Duncan’s test.
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Figure 9. The expression level of DBR2 in different time

courses after nanocobalt treatment. *different letters
indicate significant differences in Duncan’s test.
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Figure 10. The expression levels of DBR2 in different

nanocobalt concentration. *different letters indicate
significant differences in Duncan’s test.
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Figure 13. The expression levels of DBR2 gene in
different time courses after nanochitosan treatment.
*Different letters indicate significant differences in
Duncan’s test.
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Figure 11. The expression levels of DBR2 genein
different time and concentration treatments of nanocobalt.
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Figure 12. The expression of DBR2 gene in different
nanochitosan concentrations. *Different letters indicate
significant differences in Duncan’s test.
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Figure 10. The expression levels of DBR2 in different

nanocobalt concentration. *different letters indicate
significant differences in Duncan’s test.
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Figure 13. The expression levels of DBR2 gene in
different time courses after nanochitosan treatment.
*Different letters indicate significant differences in
Duncan’s test.
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Figure 11. The expression levels of DBR2 genein
different time and concentration treatments of nanocobalt.
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Figure 12. The expression of DBR2 gene in different
nanochitosan concentrations. *Different letters indicate
significant differences in Duncan’s test.
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Table 1- Name and URL address of the databases exploited in the current research

Database

URL

The international barley sequencing consortium (IBSC)
GeneBank

Plant Transcription Factors Database (PTFDB)
Gramineae Transcription factor database (GTFDB)
Pfam

Ensemble Plants

Weblogo
Fao

http://webbl asti pk-gaters ebende/barley
http://www ncbi.nlm.nih.gov

http://planttfdbcbi edu.cn
http://gramineaetfdbpscrike.njp
http://pfamsanger.ac.uk/
http://plantsensembl .org/
http://webl ogoberkel eyedu/logo.cgi
http://faostatfao.org
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Table 2- List of WRKY transcription factor family membersin barley, chromosomal position, protein length and the

position of conserved domain

Name Chromosome Pervious Name UniGene Protein ID MIPS acc No Protein Length (WRKY Domain)
No

HVWRKY1 [ — MLOC_57051 290(138-199)
HVWRKY?2 1 e e e MLOC 71477 340(182-240)
HVWRKY3 1 - e MLOC 79171 140(1-50)
HVWRKY4 1 Hv29798 ABI13397 MLOC_5971 309(113-172)
HVWRKY5 e e MLOC_11088 289(135-196)
HVWRKY6 1 e - e MLOC_15430 300(105-164)
HVYWRKY7 1 HVWRKY43 Hv29827 ABI13408 MLOC_72586 512(178-235)-(344-402)
HVWRKY8 1 HVWRKY 19 Hv15087 ABI13385 MLOC_81131 248(125-183)
HVWRKY9 1 HVWRKY 20 Hv29796 BAJ94655 MLOC_10264 216(128-186)
HVWRKY10 1 HVWRKY 13 Hv18628 ABI13379 MLOC 32433 139(60-118)
HVWRKY11 1 HVWRKY 29 Hv29824 ABI13395 MLOC_65699 247(96-156)
HVWRKY12 1 e MLOC_17779 149(1-53)
HVWRKY13 1 e MLOC_44947 196(54-112)
HVWRKY14 1 HVWRKY 17 Hv29828 BAJ98268 MLOC_12079 199(108-166)
HVWRKY15 2 HVWRKY 30 Hv3567 BAJ92999 MLOC 71897 328(148-208)
HVWRKY16 2 e e MLOC_7000 321(140-204)
HVWRKY17 2 HVWRKY 41 Hv9019 ABI13406 MLOC_5850 489(218-273)-(383-441)
HVWRKY18 2 e - e MLOC_58026 285(127-184)
HVWRKY19 2 HVWRKY 46 Hv15882 AAQB3830 MLOC 74884 573(189-246)-(362-420)
HVWRKY20 2 HVWRKY 12 Hv14881 BAJ86072 MLOC_36657 216(123-181)
HVWRKY21 2 HVWRKY 10 Hv7458 BAJ97150 MLOC_63184 318(247-305)
HVWRKY22 2 e ABI13378 e 205(112-170)
HVWRKY23 2 HVWRKY4 Hv13574 BAK023311 MLOC_74606 348(117-175)
HVWRKY24 2 e Hv33030 BAKO079591 MLOC_77883 736(300_356)-(530-587)
HYWRKY25 2 e e MLOC_66345 179(100-158)
HVWRKY?26 2 Hv10971 BAKO03156 MLOC 22106 326(230-278)
HVWRKY27 3 - e MLOC_68061 114(23-80)
HVWRKY28 3 — MLOC_54895 205(183-205)
HVWRKY?29 3 Hv4932 BAJ96003 MLOC_68299 569(301-359)
HVWRKY30 3 Hv16746 BAJ98040 MLOC_54606 364(168-225)s
HVWRKY31 3 Hv33406 BAJ997161 MLOC 7126 320(137-198)
HVWRKY32 3 Hv21259 BAJ89144 MLOC_44455 308(125-186)
HVWRKY33 3 - e e 569(302-360)
HVWRKY34 3 Hv18266 ABI13410 MLOC 14821 297(74-132)
HVWRKY35 3 e - e MLOC_54950 231(152-210)
HVWRKY36 3 HVWRKY 39 Hv16074 ABI13404 MLOC 69778 275(105-163)
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HVWRKY37 3 e — MLOC_3853 189(117-175)
HVWRKY38 3 MLOC_6114 256(54-112)
HVWRKY39 3 L — MLOC_34506 360(120-183)
HVWRKY40 3 Hv29825 ABI13412 MLOC_19031 197(37-97)
HVWRKY41 3 e B — MLOC_67851 207(23-81)
HVWRKY42 3 HVWRKY 37 Hv19834 BAJ992451 MLOC_7939 475(216-274)
HVWRKY43 3 — MLOC_7470 230(152-208)
HVWRKY44 4 MLOC_31894 372(90-148)-(250-308)
HVWRKY45 4 MLOC_57764 206(33-94)
HVWRKY46 4 MLOC_16746 96(42-96)
HVWRKY47 4 Hv26258 MLOC_77258 360(225-283)-(286-344)
HVWRKY48 4 S S MLOC_56822 225(140-1198)
HVWRKY49 4 HVWRKY 34 Hv1750 ABI13400 MLOC_34522 223(45-103)
HVWRKY50 5 HVWRKY15 Hv15485 BAKO01500 MLOC_59259 303(136-193)
HVWRKY51 5 — Hv36645 BAJI50061 MLOC_59246 87(1-35)
HVWRKY52 5 S MLOC_69575 360(92-148)-(248-306)
HVWRKY53 5 S— MLOC_22356 286(220-278)
HVWRKY54 5 HYWRKY 22 Hv29810 ABI13388 MLOC_45055 187(130-188)
HVWRKY55 5 HVWRKY40 Hv29818 ABI13405 MLOC_10687 181(145-181)
HVWRKY56 5 HVWRKY 28 Hv13249 ABI13394 MLOC_52504 346(123-181)
HVWRKY57 5 HVWRKY42 Hv15670 ABI13407 MLOC_58019 274(86-144)
HVWRKY58 5 HVWRKY 24 Hv29804 ABI13390 MLOC_74974 214(18-56)
HVWRKY59 5 e — MLOC_66612 299(231_289)
HVWRKY60 5 HVWRKY9 Hv17161 ABI13375 MLOC_76441 339(269-328)
HVWRKY61 5 HVWRKY11 Hv15434 ABI13377 MLOC_67268 87(12-69)
HVWRKY62 5 — — MLOC_58349 256(154-215)
HVWRKY63 5 — L — MLOC_68369 337(149-207)
HVWRKY64 5 HVWRKY8 Hv29784 BAK059431 MLOC_56247 355(289-346)
HVWRKY65 6 HVWRKY 1 Hv20710 BAJ1478 MLOC_60890 353(187-244)
HVWRKY66 6 — Hv33156 BAK03476 MLOC_64446 488(234-291)
HVWRKY67 6 MLOC_12078 227(153-211)
HVWRKY68 7 S— MLOC_66134 308(110-168)
HVWRKY69 7 HVWRKY 23 Hv4870 MLOC_70190 382(310-368)
HVWRKY70 7 — — MLOC_60283 609(230-258)
HVWRKY71 7 — L — MLOC_78461 341(115-173)
HVWRKYT72  -oeee HVWRKY2 Hv13583 CAH68818 P 314(166-224)
HVWRKY73 HVWRKY5 Hv22109 CAH68821 MLOC_66204 245(123-181)
HVWRKY74 — Hv26258 —— 340(273-231)
HVWRKY75  --eeev Hv25183 — 493(208-266)-(376-434)
HVWRKY76  -eme- Hv22109 F— 237(116-173)
HVWRKY77 Hv20442 F— 521(199-255)-(367-424)
HVWRKY78 Hv13583 BAJ0162 — 264(127-186)
HVWRKY79  --eeev Hv33326 BAJ98419 — 314(165-223)
HVWRKY80  ---m- Hv32682 BAJI9717 F— 229(69-128)
HVWRKY81 Hv26258 BAK 00560 F— 353(275-313)
HVWRKY82 — Hv1115 BAKO01005 — 254(94-155)
HVWRKY83  ---mev HVWRKY 14 Hv29823 ABI13380 — 88(11-69)
HVWRKY84  -ceee HVWRKY 16 Hv29833 ABI13382 F— 169(113-169)
HVWRKY85 HVWRKY18 Hv29775 ABI13384 F— 187(127-185)
HVWRKY86 HVWRKY 21 Hv21259 ABI13387 — 266(136-204)
HVWRKY87 e HYWRKY 25 Hv29821 ABI13391 — 168(27-85)
HVWRKY88 - HVWRKY 26 Hv1115 ABI13392 F— 209(63-121)
HVWRKY89 HVWRKY 27 Hv29820 ABI13393 F— 173(125-163)
HVYWRKY90 HVWRKY 32 Hv15495 ABI13398 — 330(145-203)
HVWRKYOL  ---eev HVWRKY 33 Hv16020 ABI13399 e 142(70-128)
HVWRKY92  --eee HVWRKY 44 Hv29819 ABI13411 MLOC_58423 144(46-104)
HVWRKY93 S— ABRS7003 MLOC_21482 281(80-138)
HVYWRKY94 ABL11228 P 103(65-103)
HVWRKY95 e — . 53(23-53)
HVWRKY96 == HVWRKY6 D — 219(186-219)
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Figure 1- Phylogenetic tree of WRKY transcription factor family membersin barley, multiple sequence alignment were
performed using Clustalx 2010 software and phylogenetic trees were constructed using the Neighbor-Joining (NJ) method with

bootstrap values from 1,000 replicates and drawn by MEGAA4.

- ﬂfQMU’,)L@/\ °)M/f°)5‘>/gs:‘”*?.)'gs;'“i|3‘-i&ﬁ3g;“w



o3l sl Gy 0g 8 5 plulis

= 3 WRKY w59, Jolse

EN _DGCOWRKYGOK _KGNPCPRAYYRCT ﬁé;:EEEE@EQEQ;—QE; 1L .Lllié? HH c

AR bl
© LM ORI,
" B s T

N
Lot b (1 i) WeEDIOGO oL 5l eslinat LS WRKY s, Jelse aalsils laes S 25 55 e cblis bl ilg gls JI5 Y IS
Figure 2. The consensus sequences of the conserved regions in WRKY transcription factor family subgroups of barley

designed by Weblogo tool (table 1)
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Table 1. Used primersin real time PCR

Gene name Primer sequence F/R [5'-3"]

Primer Tm[°C] % GC Amplicon length [bp]

ACATGGTCATGGTCCTTGGTG

AdoMets.
GGECAGGTCTCCCTGACAATCT
Plele GAGCTGATGGACGAGGTGGA
GTEGECEGACGAAGAAGGTG
CAS TEEGEAACATGGGCATAGGAT
COGCATCGTAAGAATGAGTTCA
RHO TTAGATGGAGGTITGCCCCAGT
TGCTTCAAATGTGACAGGACCA
CYN GGAATCATGTCGGCCATTG
CACACGATCTITTCCATCGG
o Tub TEGAGTTGGAGATCATGCTCA
ACAGTTGTEGCCAGEGTGGTGAC
Actind GGATCTTITACGGCAATGTC
GGECECAACTACCTTCACCT
Acting TTGCTGGCCoAGACCTTAC
GGECGAGCTTTTCCTTGATG

591 52

75 bp
55.1 57
55.8 60

153 bp
60.2 63
58.7 a0

70 bp
58.8 45
50

60.6 150 bp
60.1 45
53

58.3 72 bp
57.6 50
58 43

64 bp
B0 57
47

51.7 123 bp
54.2 a3
58

7.5 113 bp
57.1 a3

Real time PCR plol g 05V 3l 50 -Yd gdr
Table 2. Composition of Real time PCR reactions

Materials sf 4 Quantities ,fas

SYBR GREEN Master Mix(2X) 6l

ROX Reference Dye(50x) 0.24 ul
cDNA Tamplate(100 ng/ ) 1pl
Primers (5 uM each) F/R 0.6+ 0.6 pl
Digtillated Water 3.56 ul
Total volume 12 ul

S ESS O3 ol Dga3l skt 4 JSm YO 5 Ay
o 25 g Ol el oS A eslinal g3 (sles i
5 ai3s ) Ode 4 £0°C sl V0 e 4 A0°C Tl sl
sbos B #°C los 3l aids j3 /7 °C o U Lo il 58l
S 4B V0 Sde 4 A0C gles > iy 5 40 °C
5 Oracz 2008 Lu g ol ize <Vl laecs S

s actinl ¢ o.tubulin ls Sl sla o3 Cadana 2007

Real Time PCR S|,
gt e 33 5555 Gl 0F S Olpee alis Cgr
! Real Time PCR {ge31 «0 5,08 Aol o ilie 5
plol GLSS ¥ 2luS 58 5l 5 ol slag 45 5a5 ) 4 ga TV
Coge a4 05 Ol e SoaS Osa5l opl 3 23S
5l sslizal L Real Time PCR 05051 .23 5 plol oo
Bioneer =S ,: (SYBR GREEN) 5 ol O s
Al Jleg ol&as wslizal 3)5e oiws 255 ol
Applied Biosystems s .5 L. ABI StepOne Ju.
Sabs fA ol s S ;5 Real Time PCR sy 5 55
s ol slge A ol )5 Ko VY Ll a5
Ge el gl 4 Sl e Y b (ST
4 A07C 5o adsl (3l il y 1S O 5 0
53 ke il Jols oles a2 ¥O 5 aids Ve ke
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1255 planil 4B YO e 4 #47C
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Aeluropusllittoralis
Table 3. The effect of NaCl and KCN treatments on the expression of some genes in Hydrogen Cyanide
metabolism in Aeluropus littoralis

Treatment (Genes

Nal KCh[miv) AdoMet 5. CAS RHO W ACD

RatioAverage  STDEW RatioAverage  STDEV Ratio Average STOEV Ratio Average  STDEV Ratio Average STOEV

0,0 mM i 0 1 0 L 0 1 0 1 0
0,02 mM 0575807306 0.020334050  Q.B4650530L 0059813682  L30BMEITZ  0.70R06814l Q8476727 (062010339  14079BA02E  (.035504034
004mh 0597800271 003156876 LOB2BR20ZR Q05635312  LOR3Sefdii  (Q.Q4001%05!  Q9BBAGEZS  (OL3B4eRAE  LA1BA41I0d  (Q.0GLST223E
60,0mM  0B3GLEE0S6  (0.076023B67  LOSODBA3BE  Q.OM3BL5MBR  QUORMADG3Z 0002230736 L00201%48  D.O0S7RRLE  LOBABAZRST  O.10367201L
60,02 mM 1085925474 Q054647263  Q.957040115  (Q.0303RM4B  3.BRRTSTEIT  LMAIS370SY  LOM3Z7ARET (Q.02823638 0 0
60,04 mh  L03B153884 Q034786373 Q75180453 Q02612033  LOSGE2M7E  O.047BI06R4  LOZM00230d  Q.0S4e76387  L3BRLLSEER  (.05B030L39
120,0mM 0834202183 Q070123171  LOZ140B32% Q045023323  L.023010424  0.0G366G122  0.8B4RB778  (Q.00LB24087  L2082532R5  (.20234%717
120,02 mM 0735442080 O.1M0A2AE5  0.57L733351 Q030124824 LOLRARIISY Q037001518 LOOM1S4787  Q.OMMES2E7e  LDEBLSdI3S  QUOBL705L4

120,04 mM 1024223377 0050083248 0.83B3L741 Q025138547 2027830242 LIOG330%45  Q.570G67034 Q045230347 L20Z79iB8E  QU20R482972

Abbreviations: AdoMet S:: S-adenosylmethionine synthetase, CAS: B.cyanoalanine synthase, RHO: Rhodanese, CYN: Cyanase,
ACO: acc oxidase, STDEV: standard deviation
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Table 4. Analysis of variance of NaCl and cyanide treatments on the studied Genes

o el Ul L DF 55 Ms F value Pr>F
AdoMets. Model 8 0458751 0057344 1087* <0001
Error 18 0.094922  0.005273 =
Total 26 0.553672 - -

CAS Model 8 0.100927 0.012616 8.09*  0.0001
Error 18 0.028057 0.001559 :

Total 26 0.128983 2 ;

RHO Model 8 2179052 2723814 3.74**  0.0095
Error 18 13.10138  (0.727855 =
Total 26 34,8919 : -

CYN Model 8 0.012081  0.00151 1A 0.3021
Error 18 0.020835 0.001158 -

Total 26 0.032916 - .

ACO Model 8 4207984 0525374 42.1%* <0001
Error 18 0.224603 0.012478 -

Total 26 4427597 . .

ns: non significant a0 4 =l o Ja _tes F%
) i i LT o, 2

Ll 5 (5050 e slajlad )3 andllas 3550 sl 05 Oy SSle aglio O 5
Table 5. The Expression levels of studied genesin different NaCl and cyanide treatments

sk P ub ok el
MaCl, KCN[mM) AdoMet 5. CAS RHO CYN ACO
0,0 3 1 1 ¥ 1 1
Fiy ABC B AB D
0,0.2 3 0.67541 0.84551 1.5085 0.94787 1.40798
D C B B A
0,0.4 3 09574 1.06298 1.0836 0.98847 1.11624
A A B AB DC
60,0 3 0.83617 1.05006 0.9845 1.00202 1.03464
BC A B AB DC
060,0.2 3 1.06593 0.99705 3 88EB 1.01327 0
A ABC A A E
80,0.4 3 1.03815 0.9752 1.0566 1.021 1.38812
iy BC B A AB
120,0 3 0.9542 1.02141 1.085 0.99849 1.20025
AD AR B AR BC
120,0.2 3 0.75645 097173 1.0185 1.00415 1.06615
DC BC B AR DC
120,0.4 3 1.02499 D.93832 2.0279 0.97067 1.20279
A C B AB BC
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Graph 2- The expression level of AdoMet Synthase gene
in different NaCl and KCN treatments

ACO

A3
a

214 .
= @ ac

Transcript Expression
[=]
(=]
1

00 00 00a B RO BOOA 120,00 120007 120,0.4
MaCl,KCN treatment(mM)

slekle 55 ACC Oxidase(ACO) (sodiS U 05 Ol Olsas Y415 503

Dlas g3 ol gla iSen 5 ety Aol (5558 il
Graph 3- The expression level of ACC Oxidase genein different
NaCl and KCN treatments
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Graph 4- The expression level of B. Cyanoalanine Synthase
(CAS) genein different NaCl and KCN treatments.
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Table 1: Cold responsive proteins of Aths leaves (susceptible barley) during short- term cold stresswith LC - MSMS

Experimental MW Theorica MW

Experimental pl Theorical pl Accession No Sy il NEEER Score I osled 2 S hes 05,5
(kDa) (kDa)
0.7 LAY oM OT A%} 0i|11583 Hordeum vulgare ATPase beta subunit chloroplast kel AAMD O, Jlasl
\R V.Y 4% ARRAR gi | 329750617  Heveabrasiliensis Mitochondrial thioredoxin o7 FY¥A
ribulose-1,5-bisphosphate . .
AL AV.Y Ay O ¥VA Gij294117 Pentas lanceolata sphosp! ' va A S
carboxylase/oxygenase large subunit
Ribulose 1,5 biphosphate carboxylase
0.¥A Y ASY FY T gi 167096 Hordeum vulgare oS phosp Y OFf YePY
activase isoform 1
V.Y YAY AXY A\ARANd 0i[573963758 Oryza brachyantha chloroplast stem-loop binding protein AY ARRT] Sos Sls
of 41 kDab, chloroplastic-like
Photosystem | reactiom
Qv Y. qAY 0.5V gi | 131176 Hordeum vulgere Y _ or YV
Ncenter subunit IV
0.V R FAY Yars) Gi[22607 Hordeum vulgare Subsp. - rorein homologue ¥y ¥ YA YFEY e bl

vulgare
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Fig. 1. The relative frequency of protein functional groups responding to cold stress.
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ABSTRACT

ests are considered as one of the most important constraints that cause production

loss. Although use of pesticides is the most common solution nowadays for pest

control in agriculture, this approach has many harmful effects for human health

and the environment. Up to now, amost 50 lung cancers provoked by agricultural
pesticides have been recognized. Furthermore, pesticide residues can remain in the soil
for along time and can represent a threat for microbial life and can be absorbed through
the root system of plants and enter the human food chain. Although strategies like
organic agriculture or integrated pest management have been promulgated, the correct
use of pesticides is far from having been achieved. However, new technologies like
genetic engineering can help overcome the problem of yield loss while still providing
healthy GM food with no pesticide residue. Since the first cultivation of GM crops, 18
years have now passed and GM crops have gained significant public acceptance among
farmers and consumers. In this review, disadvantages of pesticides on human health
(especialy cancer) and environment will be discussed.
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ABSTRACT

he yeast Saccharomyces cerevisiae has 20 genes that encode Hexose Transporter

proteins, including HXT1-HXT17, GAL2, SNF3 and RGT2. Two of these genes

(SNF3 and RGT2) act as glucose sensors while the HXT1-HXT17 genes function

in direct transportation of glucose. Earlier research has shown that alcohol
fermentation can be augmented by increasing the expression of these genes, resulting in
increasing ethanol production. The aim of this study was the identification and isolation
of the Restores Glucose Transport 2 (RGT2) gene from Saccharomyces cerevisiae
genome. Specific primers were employed in PCR so as to clone RGT2 into a vector
under a suitable expression promoter for recombinant yeast. After gene amplification,
ligation was achieved between the amplified fragments and pGEM-T vector and the
recombinant colonies were identified by the blue-white screening method. Candidate
recombinant plasmids were sequenced. The nucleotide sequence of the open reading
frame was found to be 2292 bp long with a deduced amino acid of 763 residues. The
estimated molecular mass and the predicted isoelectric point of the deduced polypeptide
were 83.173 kDa and 5.68 respectively. The deduced protein sequence showed a high
similarity to RGT2 sequences in the NCBI database, especially with P301 strain of
Saccharomyces cerevisiae (100 % similarity). Finally, the RGT2 gene was cloned into
the pGBKT7 expression vector which is suitable for protein expression in yeast via the
restriction sites Ncol and Pstl. A phylogenic study of the RGT2 gene and other hexose
transporter families showed that this gene has the most similarity with SNF3. Therefore,
by isolation, cloning and sequence identification and transformation of this gene into
yeast, ethanol production via alcohol fermentation can be increased.
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ABSTRACT

rtemisia annua is particularly important for the production of artemisinin, a

bioproduct which can be used to combat the causal agent of malaria, treat some

kind of cancers and in other activities. The low artemisinin content in the plant

has caused this compound to be among the more expensive medicines. Several
attempts have been made to increase artemisinin production, for example by using
different elicitors, but none of the approaches has been cost effective. In this study, the
expression levels of two important genes in the artemisinin biosynthetic pathway, SQS
and DBR2 and artemisinin content were investigated in Artemisia cell suspension
cultures. SQS and DBR2 genes have essential roles in the regulation of artemisinin
pathway. For this purpose, nano-cobalt particles in concentrations of 0.25, 2.5 and 5
mg/L were used for cell culture treatment and samples were collected after 8, 24, 48 and
72 h. The highest artemisinin content was observed 24 h after 5 mg/L nanocobalt
treatment. In this case, artemisinin production was 2.25 times (113.35 mg/g d.wt) higher
than that of the control. Our results showed a negative and significant correlation
between SQS and DBR2 gene expression and artemisinin content at different levels of
nano cobalt treatments. Results also showed an increase in nano cobalt concentration
after 72 hour and an increase in nano chitosan after 4h hour caused a significant decrease
in the expression of SQS and DBR2 genes. In conclusion, it appears that the content of
artemisinin was increased by high concentrations of the nano cobalt particles because of
adecrease in the expression of SQSand DBR2 genes.
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ABSTRACT

iotic and abiotic stresses are the most important constraints on production by

crop plants, including barley. Transcription factors are involved in the regulation

of biotic and abiotic stress- response genes and the WRKY transcription factor

family encodes alarge group of them. Therefore, identification and classification
of these factors represent important steps in our quest to find smart strategies for
enhancing stress tolerance in plants. In an attempt to identify WRKY transcription
factors in barley, multiple searches were done in Plant TFDB and Gramineae TFDB
databases. Rice WRKY -conserved sequences were used as the templates for tBLASTN
searches in the nr, EST and HTGS datasets for finding new members in barley. An
HMM search was used to find sequences containing WRKY conserved domains. The
identified 96 HYWRKYs as well as one member of each WRKY subgroup from
Arabidopsis, rice and wheat were subjected to multiple alignment using clustalx software
and phylogenetic trees were reconstructed using MEGAG6 software based on neighbor-
joining method with a 1000 repeats bootstrap index. Sequences were divided into 3
groups based on the number of WRKY domains and the structure of zinc-finger motifs.
Conclusively, there were 13 proteins with 2 WRKY conserved domain in group I, 30
proteins with 1 WRKY conserved domain and Cx7Cx3HXC zinc-finger motif in group
[11 and other proteins with 1 WRKY conserved domain and Cx4.5Cx22-23HXH zinc-finger
motif in group 1. Regarding the role of group 111 in plant tolerance to abiotic and biotic
stresses, it can be argued that the higher percentage presence of group Il members in
barley that are similar to rice than to other higher plants can be attributed to duplications
in wild monocotyledous ancestors and natural selection for more resistant genotypes in
harsh conditions.
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ABSTRACT

alt stress is a serious problem for plant growth and development. To analyze salt

stress resistance and physiological behavior of plants, the halophyte Aeluropus

littoralis was studied. Salt stress augments ethylene hormone production in plant

tissue and this leads to increased hydrogen cyanide levels. In the other hand, there
is a cyanide purge mechanism involving three enzymes: Cyanase, Rhodanese and [3-
cyanoaanine synthase. To study plant cell growth and development under salt stress
conditions, an analysis of differential expression of genes involved in biosynthesis and
purge of cyanide is needed. In this study, Aeluropus littoralis cell suspensions were
subjected to different concentrations of salt and potassium cyanide in the medium.
Factorial analysis of NaCl and KCN in 0, 0/0.2, 0/0.4, 60/0, 60/0.2, 60/0.4, 120/0,
120/0.2 and 120/0.4 mM concentrations were assessed. Our study demonstrated that
KCN treatment significantly reduced production of dry material. The results showed
that, although cyanide has negative effect on cell growth, the cyanide detoxification gene
network was not activated in these conditions. In addition, the interaction between
cyanide and salinity indicated that salt stress in the presence of 0.4 mM KCN increases
cell growth by 40 percent because expression of the CAS gene was reduced enormously.
An increase of salinity in the presence of 0.2 mM KCN, however, reduced expression of
ACO, a key gene in HCN and ethylene production. As intracellular level of HCN
declined, cell growth rose. Thus external treatment of cyanide increases plant dry
material and plant resistance in salt stress conditions.
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ABSTRACT

old is one of the most significant abiotic stresses which restrict crop growth and

productivity worldwide. In order to investigate how spring barley (Hordeum

vulgare L.) seedlings adapt to short-term periods of low temperature, the present

study explored proteomic changes in leaves. Cold stress at 4 °C was applied to
barley seedlings for 48 hours; third leaves were harvested and compared with seedlings
grown in norma conditions (25° C). The proteomic analysis was conducted by two-
dimensional electrophoresis (2-DE) and the Coomassie blue staining procedure. Fifteen
reproducible protein spots showing a significant difference between the control condition
and cold stress were identified; 10 of the spots demonstrated an increase in expression
while 5 spots showed a decrease under 4 °C cold stress for 48 hours. By applying
MALDI-TOF analysis, 7 spots were identified. These responsive proteins were involved
in the Calvin cycle, photosynthetic electron transport, light reaction, and signal
transduction. The upregulation of proteins involved in the regulation of the chloroplast
system, the integrity of chloroplasts, energy metabolism, antioxidant defense, and
photosynthesis has probably acclimatized the plant to cold stress. These findings indicate
that there was greater cold stress affecting photosynthesis in spring barley and it is of
crucia importance to maintain the efficiency of photosynthesis under cold stress.
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