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Abstract

Objective

Homospermidine synthase (HSS) is the first enzyme in the specific pathway of
pyrrolizidiene alkaloid (PA). HSS catalyzes the NAD1-dependent transfer of an
aminobutyl group of spermidine to putrescine. Putrescine, spermidine and spermine
are three polyamines which are naturally positively charged compounds found in
virtually all living cells. These compounds bind to DNA and have been implicated
in a number of crucial processes such as cell division, differentiation and membrane
function. Very few studies on expression of homospermidine synthase gene in
Senecio vulgaris, particularly in natural conditions have been reported. The
objective of current research was to study homospermidine synthase gene

expression in different tissues of S. vulgaris by real-time PCR.

Material and methods
The total RNA was extracted from roots, shoots (stems and leaves) and flowers, and

was converted to cDNA. Specific primers were designed for HSS1 gene and also



for the Pol Il which was applied as a reference housekeeping gene in the experiment
and expression level of HSS1 was assessed using real-time PCR.

Results

Melting curves of two genes showed the specificity of PCR amplification.
Evaluation of normalized expression level of HSS1 gene showed that the gene was
differentially expressed in different tissues of S. vulgaris. Maximum relative
expression (>59-fold change relative to Pol Il reference gene) was observed in roots
where the homospermidine synthase is activated and homospermidine is produced.
Interestingly, the gene is also expressed in flowers but with a lower extent (4-fold
change relative to housekeeping Pol Il gene). As expected the gene showed non-

significant relative expression in shoots where the homospermidine is transported.

Conclusions
Expression of HSS1 gene in S. vulgaris is tissue-specific and is higher in the roots relative
to other tissues.
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Figure 1. Biosynthetic pathway resulting in homospermidine production in roots of Senecio

vulgaris
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Figure 2. Investigation of specific amplification of HSS1 and Pol 11 genes. 1: 100 bp ladder,
2: 149 bp band in flower cDNA using HSS1 primers, 3: negative control (without cDNA
template), 4: 149 bp band in root cDNA using HSS1 primers, 5: 258 bp band in root cDNA
using reference gene Pol 11
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Figure 3. Melting curve of reference gene Pol Il

VP
Agricultural Biotechnology Journal; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500



Relative Expression

(W‘W ut’m} & b)w AR b)sb) d})sl.ms ‘5)9)9&'9.3.3 41950

HSS1 05 ol ihaw Julodi 9 4 o5
ord ol S.vulgaris cilisce claplsl 3 Sglite Cygo 4 o5 opl &8 ol s HSST (5 olo gdaw o3
D)3 LB (pidse pgeds Fiwgs 5 ¢ Cawl Jld hOMospermidine synthase o 3l <8 sy, ;5 s olo Sl ol
ol 4l Ll (F S8 Y Jgae) ol (L5 g e 0 & S SISl 03 3] i laaityy 5 HSST 5 oy o ssnlie
sl oS plailan (5 POLIT 55 & o syt ¥ o) ol o5 b ol b i Ll 930 gl 35 S 3 0

Lol 0365 (39«0‘50 Jaze l?ui D (o o LY b Lsuu) oyl s jo g8 BB i by «hyls HSS1 Oy by o0

s Hj0l8 3 HSSL (5 (8L ojag Gl Olpedi .V Jo

Table 2. Alterations of tissue-specific expression of HSS1 in S. vulgaris

Result wxs Significance )b . Relative expression .. sl Tissue cal
UP-regulated ., 3! 0.001 58.85 Root .,
Not changed ,.s 0.109 1.67 Shoots »,l.sls
UP-regulated L, o 0.004 4.01 Flower .35

,,,,,,, ;
s 0
+++++++ ]
,,,,,,, _L
"""" Root T Shoor T Flower

€ 0 W Cud A T g NS L W5 LS e b aw 0 HSST 45 by dwelie £ UK

Figure 4. Comparison of HSS1 expression in three different tissues of S. vulgaris. ns and **

indicate non-significant and significant at 1% level of probability
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