Expression Pattern of AsFLC Gene and Its Relationship with the AsSOC1,
AsAP1 and AsAP2 Genes during Venalization in Bolting, Semi- and
Non-bolting Iranian Garlics

Fahimeh Ghaemizadeh?, Farshad Dashti®*

* Corresponding author: fdashti@basu.ac.ir

Introduction
At present, garlic production is completely dependent on asexual propagation, but a wid@diversity of bolting and
scape formation is observed in garlic. Based on their ability to produce flowering stem (scape), garlic clones are
classified into non-bolting, semi-bolting, and bolting clones. In non-bolting clones, scape is n rmed or abort
at early stages. In semi-bolting clones, cessation of scape development often results in the f
scape between the leaves and development of the elongated leaf-like bracts in the center 0 i scence. In
bolting clones after exposure to low temperature during autumn and winter (vernalization)
spring, long and thick scape is formed which contains inflorescence with flowers Trans 'om vegetative to
reproductive phase and formation of scape, inflorescences and flowers in pl series of continuous
stages which control by several gene groups. Vernalization reduces t wering inhibitors like
FLOWERING LOCUC C (FLC), resulting in increased flowering inte like SUPPRESSOR OF
OVER EXPRESSON OF CONSTANT 1 (SOC1), APETALA 1 (API

understanding of the vernalization control genes expression pattern wi garlic flowering and breeding
programs. The aim of this study is to investigate the relative expgession of AsFLC, AsSOC1, AsAP1 and AsAP2
before and after vernalization in Iranian boltin ‘ bolti -bolting garlic clones.

Material methods

In this study, three garlic clones including, boltlng (Ma semi-bolting (Langrud), and non-bolting
(Hamedan) garlic clones were selected from vegetakle ¢ i Bu- ina university (Hamedan, Iran). At
first, RNA extracted from meristems of three clone rom\{820gweeks after planting (for AsFLC,
AsSOCL1, AsAP1 and AsAP2 expression analysis) and fro orescefi@e of semi-bolting and bolting clones at 24
weeks after planting (for ASSOCTWASAP1 and AsAP2 expression analysis) at 2 biological replicates. Then, cDNA
synthesized using Oligo d(T) Wki d relative e i tern of the mentioned genes were analyzed using
quantitative Real time- P
Results and disseg

The highest expre ﬂof the

vernalization). Its exp

three clones were observed at 4 weeks after culture (before
clone at 4 weeks after planting was 2.03 and 1.13 times more than

bolting an y. After vernalization AsFLC expression decreased in the meristem of
the all three e relative expression of AsFLC in bolting garlic occurred at a faster rate
compared to the es. Then the relative expression of the AsSSOC1 was increased in the meristem
during vegetative to transition phase (12 weeks after planting). The highest AsSOC1 expression was

observed in the m Iting garlic at 12 weeks after planting which was 10.98 and 18.41 times more than
the meristem of semi-balting and non-bolting garlic, respectively. ASAP1 was expressed in the meristem of three
clones in the vegetative t@yreproductive phase, but its highest expression was in bolting clone at 12 weeks after
planting and was 1.22 and 8464 times more than the meristem of semi-bolting and non-bolting clone respectively.
AsAP2 was just expressed iR the meristem of semi-bolting and bolting clones and after reproductive transition.
The highest expression AsAP2 was observed at 16 weeks after planting in the meristem of semi-bolting and
bolting garlic, which was higher in bolting garlic (2.33 times) in comparison to semi—bolting garlic. Decreases in
the expression of the AsFLC during vernalization and increases in the expression of the AsSSOC1 and AsAP1 during
vegetative to reproductive phase in the meristem may lead to scape formation in bolting garlic. But the higher
AsFLC and the lower AsSOC1 and AsAP1 expression in the meristems of non- and semi bolting garlics in
comparison to bolting garlic inhibit scape formation. So that in non-bolting garlic scape aborts and in semi-bolting
garlic short and thin scape formed in the middle of leaves. According to the results ASSOC1 and AsAP1 were
expressed in the inflorescence of semi-bolting and bolting garlic. ASSOC1 and AsAP1 relative expression in the
inflorescence of bolting garlic were 4.28 and 11.25 times more than semi-bolting garlic, respectively. ASAP2 was
just expressed in the inflorescence of the bolting clone but wasn’t expressed in the inflorescence of semi-bolting
garlic. The differences in the expression pattern of AsSOC1, AsAP1 and AsAP2 in the inflorescence of the garlic
clones could be the reason of the abnormal inflorescence in semi-bolting garlic.

Conclusion:
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Finally, it seems that AsFLC is as a flowering inhibitor and AsSOC1 and AsAP1 are as flowering integrators in
bolting garlic. As AsFLC expression decreased after vernalization and AsSOC1 and AsAP2 were expressed highly
in the time of vegetative to reproductive transition in the meristem of all clones, and there was difference in the
bolting of clones, it is suggested that these genes may influence flower induction but their low relative expression
cause incomplete bolting in semi-bolting garlic and forbid bolting in non-bolting garlic.
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Table 1- Characteristics of primers used for real-time RT-PCR

ol pU Sy
Primer name Sequences
AsFLC F-CAA-TCTGAGGATGAAGGTGTCACA
R-GCTTGACAAGTTGTTCGCTTTCT
AsSOC1 F-TGTCCGCGTTTCATTCTTCT
R-AATTCCAGCAAAAGAC
AsAP1 F-TCCATGGAGGCAACAAATTC

R-CGTAATCCAAATATCAGCATTGG
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AsAP2 F-CTCTTCTCTGCCGCACTTTC
R-AATTCGGATTGGTCATCCAC

Actin F-ACTCCGTGTTGCTCCTGAAG
R-GCATACAGGGAAAGCACAGC
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Figure 1- Relative expression of ASFLC in the meristem of non-, semi- and bolting garlic
clones. WAP (weeks after planting), Control: meristem of bolting clone 20 weeks after
planting (c). ** and * show that results are significant at the 0.01 and 0.05 levels
respectively).
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Table 2- Relative expression of ASFLC in the meristem of semi- and bolting garlic in
comparison to non- bolting garlic.
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Figure 3- Relative expression of AsAP1lin non-, semi- and bolting garlic clones. Sample from
4 to 20 weeks after planting are the meristem of three clones and 24 weeks after planting are
from the inflorescence of semi- and bolting clones. WAP (weeks after planting), Control:

meristem of non-bolting clone 16 weeks after planting (c). ** and * show that results are
significant at the 0.01 and 0.05 levels respectively).
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Figure 4- Relative expression of ASAP2 in non-, semi- and bolting garlic clones. Sample from
4 to 20 weeks after planting are the meristem of three clones and 24 weeks after planting are
from the inflorescence of semi- and bolting clones. WAP (weeks after planting), Control:

meristem of non-bolting clone 16 weeks after planting (c). ** and * show that results are
significant at the 0.01 and 0.05 levels respectively.
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