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Abstract

Objective

Scrophularia striata is a plant belonging to the Scrophulariaceae family. Due to the importance of
phenylpropanoid compounds in this plant, identification and isolation of genes encoding
cinnamate enzymes 4-hydroxylase (C4H) and chalcone synthetase (CHS) involved in the
biosynthesis of these compounds and also, their expression under the influence of various abiotic
elicitors was performed.

Materials and methods

Seeds of wild plants grown around the university were collected and were cultured in greenhouse
conditions. Sampling was done before flowering stage. RNA extraction, cDNA synthesis,
isolation and sequencing of CHS and C4H genes in the roots of this plant were successfully
performed for the first time. The expression of these genes was performed under the influence of
three salicylic acid (SA), jasmonic acid (JA) and gibberellic acid (GA) each at concentrations of
100 and 300 ppm using a completely randomized design at the transcript level by Real Time PCR

method.
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Results

The results showed that among the elicitors used, JA and SA with the concentration of 100 ppm
had the greatest effect on increasing the expression of C4H and CHS genes so that in investigating
the effect of the above-mentioned elicitors on the accumulation of phenylpropanoid compounds,
this issue was partially confirmed. Also, in the study, increasing the concentration of JA and SA
decreased the expression of C4H and CHS genes.

Conclusions

The general results of the use of elicitors on gene expression and accumulation of secondary
metabolites showed that the external use of stimulants in appropriate concentrations, possibly
through the induction of the plant immune system, can play a role in the biosynthesis and
accumulation of valuable secondary metabolites such as phenylpropanoid compounds in the roots
of Scrophularia striata and subsequently identifying and analyzing the expression of genes
involved in the biosynthesis of such valuable compounds can be effective in complementary basic
research for use in the pharmaceutical and food industries.
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Figure 2. Results obtained from sequencing alignment by Clustalw method and primer

design of protected regions in sequences used for the CHS gene.
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Table 1 .Specifications for primers to identify and investigation of gene expression

55T b 3y50 dl 1o Skl Jlgs Jgae o}l (€) Jlas! glos
Primer o3zl Primer sequence Product size  Annealing
name Step used temperature
C4H cé, Skl GGCGCCGTCRCTGGACGCC
Sense Primer
CaH  cus) skl GTCTCAACGGTGAGGCCCGGC 470 55
Antisense
Primer
CHS s, 5] PCR  CCCARAAGGCSATCAARGAATGG
Sense Primer
CHS  cus, 55k GTCTCAACGGTGAGGCCCG 550 59
Antisense
Primer
C4H céy Sk GAAAGTGCACATATTCTATCCC
Sense Primer
C4H s, 55k GATTTGGCATCTTTTCAAGGTAG 89 49
Antisense
Primer
CHS cd, Skl TGCCAGATGGAACGTATGG
Sense Primer
CHS  cusy syl 0 TME ATGCCATCGAAGCCTGCTT 124 55
PCR
Antisense
Primer
Beta ey S5 CGGGATGGAAGCTGCTGG
Sense Primer
Beta  cuis), 53] CCGGTCAGCAATACCCGGG 136 50
Antisense
Primer
VY
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Table 2. ANOVA analysis of the effect of various abiotic elicitors on the content of

phenylpropanoid compounds of root of Scrophularia striata

NP L9 Pl J b3l ey Sy gilie
Flavonol Flavonoid Total Phenol (df) Sources of variation
0.0001™ 0.0004™ 0.00830™ 6 Treat L
0.000003 0.000042 0.00011 14 Error s

15.745 8.630 4.569 (CV) (£) &lyuis oy

do ) 50 Jiol maw 1o s S g o ge e oS 5 4y s g NS

3 Jole ol JI5 s 1 s :CAH 9 CHS (slgy; ol ol p2 (St 1 12 pgimnnd] 53U

3 el o3 ol 3T sl s sy S I ) 5l oo La Bl sla)SHET (Sl o (F USS ) Slyesly dloj; GST
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ol culed g ad Job B e oo Sl el bdiged I SS gly u;';ﬂLa)‘T sll o islejl slas 48y cunl
pis g OV gaze plo g oo laidl sdel cow b by @ dn g b coles 13 03,8 Bls Ll o 5 4550 50 diged
235290 3 Sg)dem —F Clolipws 31 008" 5oy a5 CAH 15 ol 68| (o )30 1285 )8 salb 390 yauld ol 2929
el S s 05 0l ol e L5 LS 5 48 313 s o] omgar eaIsilg s b 52hus gm2 s ] ads) Uslpe
Ol )3 1y 58 i SA plg g Ve clle & (gpsb 40l HeSie f Ol seSadkizr Gl el jgtnd] Sl eoli ]
05 Ol Ol i ol Sl e e 15 a5k Jetd S8 5 g5 sl b Iy w3l S lgie 4 CAH 5 oo e
03 ol ORIB1 1) 580 e GA (ialejl 3350 (slaSiome )3 (b 51035 05 ol ol > iae S e,
JS5) 2gs a8 50 Aals diges &y Comns (> jS e 55 Gl Gliee GA Bl oo Vo e cdale 5 a8 )0k & by ol C4H
Ol Ab b o LASeaMe $iuw g sy L oSl (g0S w))j 0liS 3oy of S &S CHS 05 ok Nl w .(&
G | S w gmmo yob 4 5 o e calisee (sl g I b ol jlowd (sladiges 4 Camns dalS (sladiges ;o 45 ol

A5 odalie SA pl oo Ve clale OT}\.\;”JA plioce Voo clale o o5 cpl olo olise oyt
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Figure 3. Effect of various abiotic elicitors on the content of phenylpropanoid compounds

of root of Scrophularia striata
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Figure 4. Electrophoresis of PCR components
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Figure 5. Melting curve of genes A .CHS and B .C4H
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Figure 6. Effect of various abiotic elicitors on the expression of A. C4H and B. CHS genes

in the roots of Scrophularia striata
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