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ABSTRACT

Plant cell suspension cultures are widely used as an in vitro culture technique for primary and secondary
metabolites production. Fructans are one of the herbal metabolites that considerably accumulate in the
Asteraceae family, especially in chicory root. In this study, the amount of glucose, fructose, sucrose, 1-
kestose, nystose, inulin, mean degree of polymerization (mDP) of inulin and expression of genes involved
in inulin biosynthesis (1-SST, 1-FFT, 1-FEHI, and 1-FEHII) were investigated in the roots and the cell
suspension cultures of chicory. The results showed that inulin quantity and the mDP of inulin in cell
suspension cultures are less than roots. Quantitative Real-time Polymerase Chain Reaction (QRT-PCR)
analysis showed that the gene expression of 1-FFT was significantly down-regulated in the cell
suspension cultures compared to the root. For other genes, no significant differences were detected
between the roots and cell suspension cultures. High quantity of fructose and glucose in cell suspension
culture indicates the high activity of fructan hydrolyzed enzymes (FEHI and 1-FEHII), therefore, lower
inulin content and mean degree of polymerization could be due to low expression of 1-FFT gene and high
activity of 1-FEHs. The results showed that the quantity of inulin in cell suspension culture is lower than
roots, but cell suspension cultures have desirable capabilities in inulin production in a short time.
Keywords: Inulin, cell suspension culture, mean degree of polymerization, Cichorium intybus, qRT-
PCR.
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Table 1. Callus production percentage in different hormone treatments.

NAA
0.3 0.5 1
0.5 40% necrosis 10%
BAP 1 30% necrosis 50%
1.5 5% 90% necrosis
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Figurel. Callus and suspension culture of chicory.
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Table 2. List of primer used in qRT-PCR in C. intybus.
Primer Sequence Product size
1-SST F GTGGGTCGGCGTTTATCCAT 154
R ATCTCCGCCCTGATGGTTGT
1-FFT F AATGTTGGAGGAGCCGTTGC 191
R CGCGATATCAAGTGCGCTGT
1-FEH 1 F AGCATCTACGGAGCTTTTCTTG 147
R CTTCTCCAAAACTTTCGAC
I-FEH I F CCCGACCCAAGAAGCTGACA 185
R CTTTGAATCGCTGCCGGTGT
F CTGCCAGCGTCCTCAAGTG 51
RPLI9 R CATTGGGATCAAGCCAAACCT

.(Wei et al., 2010; van Arkel et al., 2012) owlS ;o iee wi)8, 5 :RPL19
RPL19: Valid chicory reference gene (Wei et al., 2010 ; van Arkel et al., 2012).
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Table 3. Variance analysis of carbohydrates in chicory roots and cell suspension culture.

S.OvV df

Mean Square

Fructose  Glucose Sucrose 1-kestose  Nystose Inulin mDP
Tissue 3 3126.64™ 894.08" 7490.23"  504.74™ 974327  4785.98™ 157.74™
Error 8 12.67 11.80 17.32 17.45 21.54 0.64
CV% 18.89 37.28 7.41 19.41 1.15 7.28

**: significant at the 1% of probability levels.
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Figure 6- Changes in fructose, glucose, sucrose, 1-kestose and nystose, in chicory rootsat three stages and
cell suspension culture. Horizontal axis: 1:75 days of root, 2: six months root, 3: root at the end of rosette

and 4: cell suspension culture. Columns with different letters are significantly different at 5% of
probability level, based on Duncan’s multiple range tests.
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Figure 7. Changes in Inulin and Mdp in chicory root at three stages and cell suspension culture.
Horizontal axis: 1:75 days’ root, 2: six months’ root, 3: root at the end of rosette and 4: cell suspension

culture. Columns with different letters are significantly different at 5% of probability level, based on
Duncan’s multiple range tests.
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Figure 8. Expression of genes encoding Inulin biosynthesis pathway (1-SST, 1-FFT, 1-FEHI and 1-
FEHII) in cell suspension. The gene expression in 75 days’ roots was considered one and the expression
level of each gene was normalized with respect to this scale. Columns with different letters are
significantly different at 5% of probability level, based on Duncan’s multiple range tests.
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