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Background

Calendula officinalis (pot marigold) i1s a perennial plant belonging to
the family Asteraceae and is native to the Mediterranean region. They grow | Old Leaves x° RbCL gene was expressed * The expression of a

up to between 30 and 50 cm high with flower heads measuring up to 5 cm in Average Helght o . offcnalls Onder 100% Lght * Calendula plants grew well under all under all the treatments in the flowering time (FT)
diameter, which are relatively larger than other species in the genus. The treatments in the first four weeks as old leaves. However, stronger gene was detected in
flower consists of active compounds such as oleanolic acid, and are shown o manlfestedo by a steady increase In height. bands were seen for plants the new leaves.
to exhibit medicinal properties such as anti-inflammatory, antiviral, inhibition -+ Under 100% light, no differences were under 50% light (right) =
of existing tumor cells as well as protection against adverse effects of e = e observed in the height among the control compared to those grown
chemotherapy and radiation therapy. et sce it Tresmene plants, 0.01 M and 0.05 M nitrogen-treated under 100% light (left).
However, very little has been understood about the optimal indoor Average Height of . offcnalis Under 50% Lght plants; however, plants treated Wr']th Q-ﬁOM » RbCL gene was not
growth requirements of the plant. The aim of the project is to evaluate the o nitrogen stopped growing since the fift expressed in the new leaves
responses of vegetative growth and flower production of Calendula under - week of t:)ea?ment. | o of control and 0.01M nitrogen
the interaction of differential nitrogen fertilizer and light intensity. 5 -+ Under 50% light, the differences in height treated plants under 100%
were observed as the treatment prolonged. light (left), but in all of the
Wess e i et best, while plants treated with 0.1 M grew Image S: Expressed FT gene in
’ ' Image 4: Transcript levels of RbCL gene under 100% and 50% light new leaves.
- _ Figure 1: Increases in the height of C. the pOOI’ESt. _
EXperImental Setup and Treatment: officinalis Number of Leaves Under 100% Light Computatlonal
» Eight different treatments were imposed to | | . '
grow 32 Calendula plants in the greenhouse. * The Iincreases '”C}he numbde_]rf of leaves were « Aphylogenetic tree was i mmes
o i 0/ i g >0 | L 00552501 Calen ldldlfﬁfﬁ s e "Lﬁ’lelr si Sobl S 1"‘%57 S"rb
Sixteen of them were grown under 100% light MIEIE [OCIEEE) S ge] Sl TSIEs Wstlv=n. - constructed to compare | T T e ne e
and the remaining 16 under 50% light. « Under 100% light, the plants treated with the sequence of RbCL =1 A Mmgﬂm e T
« Under each light condition, four plants were 0.10M and 0.05M nitrogen had higher number gene in C. officinalis _4—4 gﬁegdagegnd:rg;;zéir;gj‘;lgg;%hphnzgg%y ‘
grown as the replicates for each nitrogen of leaves compared to plants treated with L s with other.speci as in the M= 0 .
treatment. The concentrations of nitrogen 0.01M nitrogen and control. Number of Leaves Under 50% Light same genus and family “ededem
fertilizer (NH,NO;) were as follows: control » Under 50% light, the plants treated with 0.01M - ' s s oo
(d|str|]||ed|water), O._Ollll/l, 0.05M anc:c 0.10M. nitrogen had more leaves towards the end of ¢ w“mg‘
T o plant receved oo of treatment i e the treatment compared to other treatments. | “ -
solution, for a total ot 7 weeks. ) N On the contrary, the plants treated with 0.10M ¢ Image 6: Bootstrapping analysis of B i i
Image 1: Set up of C. officinalis under 100 % Light had the lowest number of |leaves. 00 1 : 3 4 : : 7 RoGLEES (S, ClighEtE o
M fs: (Top) and 50% Light (Bottom) in the greenhouse Weeksincethe Fist Trestment
eaSUl'emen S. - . ., Total Chlorophyll for C. officinalis under 100% Light Figure 2: Changes in the total number of Fu t u re WO r k
 The height of the plant was measured as the difference in length between e P
the highest point on the plant and the level of the soil. The total number of P Nitrogen-treated plants had more chlorophvil * Improve primers for the FT gene using Multiple Sequence Alignment
leaves for each plant was counted manually. . . . o 9 1 1o th P ' for both 100 P dy (MSA) and characterize its gene expression profile in C. officinalis using
* Biochemical quantification of total chlorophylls and carotenoids was done oo gggppl‘_"‘rﬁ c}OF < Chon]’E_ro or bot i o(;:m 5 molecular technigues.
by selecting a random new leaf from each plant and approximately 0.1g of 0 light during the first two sampling dates ( + Use Real Time-gPCR to quantitatively determine the expression level of
the leaf tissue was incubated in DMSO in the dark for 2 days. Using a oo | IR 2 3 4 and 4 weeks of treatment). he RbCl in diff -
SSSSS o . the gene in different tissues.
spectrophotometer, extracts were read at 470nm, 645nm, and 663 nm.  Under 100% light, plants treated with 0.10M

 Examine expression of other genes in the hormonal regulation pathways
and other genes in nitrogen metabolism and sexual reproduction.

« Quantify the accumulation of active ingredients used for medicinal and
cosmetic purposes, using HPLC and spectrophotometric methods.
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nitrogen had more chlorophyll until the second
sampling (4 weeks). The amount of chlorophyll
decreased in all plants as the treatments
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Image 3: RT-PCR machine separated by 1% agarose gel electrophoresis.



