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Abstract: Polar auxin transport gene PIN (PIN-FORMED) determines the concentration gradient of auxin
and plays an important role in development and secondary metabolism of plants. This study was designed
to analyze the bioinformatics and expression of the PIN genes in Panax ginseng to explore a novel way of
breeding ginseng varieties. Heatmap and cluster analysis of PIN2, PIN3, PIN6 was performed in four-year-old
Jilin ginseng. Sequence homology alignment, RT-PCR amplification, sequencing and bioinformatics analysis
were used to identify three PIN family genes PgPIN2, PgPIN3 and PgPING in P. ginseng. PIN expression in
ginseng adventitious root and culture seedling was analyzed with qRT-PCR technique. Results suggested that
in ginseng adventitious root tip, PgPIN3 and PgPING6 exhibited a high level of expression; in ginseng culture
seedling root, PgPIN2 showed a high level of expression; in four-year-old Jilin ginseng at the fruit ripening stage,
PgPIN2 and PgPIN6 were highly expressed in root and rhizome, while PgPIN3 had a high level in ginseng leaf,
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fruit and root. Tissue specific expression profile showed that PgPIN2 and PgPIN6 probably were involved

in the development and tropism growth in ginseng roots, while PIN3 might be in relation to the growth and

development of the aerial part of plants.
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Figure 1 Three parts of adventitious roots (a) and three parts
culture seedlings (b) of P. ginseng. A: Root tips; B: Branching
roots; C: Old roots
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Table 1 Primers of real-time PCR
Gene name Forward primer (5'—3") Reverse primer (5'—3")
IF3G1 GCGAACTAGAATATTTTCATCTCCA AGAAGAGAAGGGATAACAATTCCAT
PIN2 AGTGCGTCTCCTGCGTCTGA GGCGAACCATCCTCCATTTCAATC
PIN3 TTCCGCTCTTGATTGCCATGTATG CCGATCTCCGCATCCGTCTCTA
PING6 CGCCGTCCGGTTTATCTTTCCAT GTTGCACCATAAGGCTCTGAGTGA
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Figure 2 Phylogenetic analysis of protein sequences of P. ginseng
PgPINs, Arabidopsis thaliana AtPINs and Vitis vinifera VVPINs.
GenBank Number of AtPINs: AtPIN1-NP_177500.1, AtPIN2-NP_
568848.1, AtPIN3-NP_177250.1, AtPIN4-NP_565261.1, AtPINS-
NP_197157.4, AtPIN6-NP_177836.1, AtPIN7-NP_001077584.1,
AtPINS-NP_197014.1; GenBank Number of VvPINs: VVPIN2-XP
002266059.1, VVPIN3-XP_002284302.1, VVPIN5-XP_002279191.1,
VVvPING6-XP_010664880.1, VVPINS-XP_002282480.1
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Figure 3 Heatmap and cluster analysis of PgPINs in different organs of four-year-old Jilin ginseng at the fruit ripening stage
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Figure 4 Expression analysis of PgPINs in different parts of P. ginseng culture seedlings (n=3)
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Figure 5
C: Old roots

Expression analysis of PgPINs in different parts of adventitious root of P. ginseng (n=3).

A: Root tips; B: Branching roots;
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Table 2 Pearson correlation analysis of PgPINs

Adventitious root Culture seedling

Gene

PgPIN2 PgPIN3 PgPIN6 PgPIN2 PgPIN3 PgPING
PgPIN2 1 0.556 0.333 1 -0.312  —-0.057
PgPIN3  0.556 1 0.904 -0.312 1 -0.471
PgPIN6  0.333 0.904 1 -0.057 —-0.471 1
g
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