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Function of GmPIN2b in soybean regulating root response to
low phosphorus stress

LIU Guoxuan, CHEN Kang, LU Xing, TIAN Jiang, LIANG Cuiyue
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South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] To study the function of auxin transporter PIN gene family in the adaptation of soybean
(Glycine max) roots to low phosphorus stress. [Method] A total of 23 GmPIN family members of soybean
were conducted evolutionary tree and expression pattern analyses, so as to analyze the GmPIN2b function.

[Result] The 23 GmPIN family members of soybean were scattered in seven different sub-families, among
which GmPIN2a, GmPIN2b and GmPIN9a, GmPIN9d were in the same subfamily as Arabidopsis thaliana AtPIN2.
Different GmPIN family members had different tissue expression locations in soybean and their expression
patterns regulated by low phosphorus were different. Among them, the expression level of GmPIN2b in soybean
roots was significantly up-regulated after low phosphorus stress for six days. The complement expression of

GmPIN2b could partially restore the phenotype of A#pin2 mutants. The fresh weight and main root length of
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transgenic plants expressing GmPIN2b were significantly higher than those of A#pin2 mutant under both low or

high phosphorus conditions. Moreover, the complement expression of GmPIN2b also significantly increased the

number of primary lateral roots of A#pin2 mutant in low phosphorus treatment, and increased the sensitivity of

the root system to gravity in high phosphorus treatment. [ Conclusion] GmPIN2b plays an important regulatory

role in the process of root morphogenesis in response to low phosphorus stress.
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Fig. 2 Tissue expression pattern of GmPIN genes
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Fig. 4 Soybean growth and GmPIN2b expression level in response to different periods of low phosphorus treatment
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M: Marker, WT: #{jI 5+ Col-0 ¥F/E Y, Aspin2: IUFEIT 524K, RAT Al
RA2: pAtPIN2::GmPIN2b FI4h 5 bk R

M: Marker, WT: Arabidopsis Col-0 wild-type, Atpin2: Arabidopsis
mutant, RA1 and RA2: Complement expression lines of
PAtPIN2::GmPIN2b
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Fig. 5 Detection of GmPIN2b positive transgenic plants
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Fig. 6 Expression levels of GmPIN2b in the shoots and
roots of Arabidopsis complement expression lines
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Fig.7 Effect of GmPIN2b complement expression on
growth of transgenic Arabidopsis
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Table1 Two-way ANOVA of the effects of different phosphorus treatments and transgenic complement expression on
Arabidopsis physiological indicators and root gravity

Y
EEE o FEIE A [ ¥ Rk TR Ak B < g K] [ e i
Indicator Transgenic Phosphorus treatment x

Phosphorus treatment

complement expression  transgenic complement expression

AR i 2 Fresh weight per plant 210.440%%x* 35.030% %% 23 287H**
Bk E MR Main root length per plant 454.853%%* 41 TTTHH 17,2975
AR — AR £

. 44,21 2%%* 5.271%* 1.383
Primary lateral root number per plant
L A ¥ Angle of curvature 4.841* 24 205% % 1.549

1) “*” . P<0.05, “**” .pP<0.01, “***” ; P<0.001(Duncan’si%)
1) “*” . P<0.05, “**” :pP<0.01, “***” : P<(0.001(Duncan’s method)
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