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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
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5 Oracz 2008 Lu g ol ize <Vl laecs S

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

Real Time PCR S|,
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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
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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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Graph 5- The expression level of Rhodanese (RHO) gene in
different NaCl and KCN trestments.
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Graph 6- The expression level of Cyanase (CYN) gene in
different NaCl and KCN treatments.
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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 (-
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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